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Research into social inequality among the Maya often focuses on how elites gained
power, while my research sought to identify how both elites and non-elites used economic
decision-making to maintain and/or augment their status. My research tested for economic
agency and risk mitigation strategies among elite and non-elite households at a single Maya site,
Holtun, in the Central Lowlands. Its purpose was also to test for conservation behavior during a
period of abundance.
The data for this dissertation was collected through the excavation of civic ceremonial
and domestic plazas, and through lithic analyses of obsidian and chert artifacts from the
Preclassic and Classic periods. Traditional lithic analyses were employed along with handheld
X-Ray Fluorescence (pXRF). I found that while both elites and non-elites expressed agency and
risk mitigation strategies during the Classic period, they did so in differing ways. These findings
reveal that Classic period elites did not rigidly control lithic industries at Holtun, and that nonelites and lesser elites used lithic material access and production to augment their statuses.
Moreover, this research found that obsidian conservation varied based on the source of the raw
material, especially for elites, and not only on abundance versus scarcity.
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CHAPTER 1:
INTRODUCTION

Archaeological correlates for testing economic decision-making in pre-industrial societies
are often found in domestic spaces. Craft production of both utilitarian and prestige goods in
Mesoamerica took place within the households of intermittent (or part-time) crafters who often
produced multiple types of goods (Brumfiel and Nichols 2009; Hirth 2006, 2009a). Household
production and consumption of goods provides a means of examining economic agency
(decision-making) across socio-economic levels. My research tests for economic agency and risk
management by comparing non-elite and elite conservation strategies between the Preclassic and
Classic periods within a single Maya secondary center, Holtun, Guatemala. This chapter
introduces my research problems and questions, the research area, some key concepts, the
significance and limitations of my study, and an outline of the following chapters.
1.1 Background
The ancient Maya occupied a large region from the Yucatan Peninsula of Mexico south
into modern day Belize, Guatemala, El Salvador, and northern Honduras. Within this vast area
exist multiple ecological zones, including the lowland region. The lowlands make up the main
center of Classic Maya civilization, and are further divided into sub-regions. My research
focuses on the Central Maya Lowlands characterized by “a diverse range of soil and forest types,
of lakes and low seasonal swamps (bajos)” (Sharer 2006:46). Holtun, a secondary Maya center
and the site of my research, is one of many Maya civic ceremonial centers located in the Central
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Lakes region of Guatemala within the Central Lowlands. Holtun is situated to the south of Lake
Yaxha and contains major architecture dating from the Preclassic period (800 BCE – 250 CE)
through the beginning of the Postclassic (1000 CE). Holtun is approximately 12 km to the south
of the site of Yaxha (Gámez 2003), and approximately 35 km southwest of Tikal (Culbert 1973,
1988), both represent primary civic ceremonial centers. During the Late Preclassic and Late
Classic periods Holtun experienced episodes of population growth, construction, and expansion.
My research compares elite and non-elite lithic production, use, and conservation strategies
during these two periods of growth.
1.2 Theory and Key Concepts
Agency based perspectives and household archaeology provide better understandings of
the Maya socio-economic structure, which assisted in addressing my research question. Agencybased approaches work under the premise that human actions are conscious and self-aware,
though they may at times involve unintentional actions or consequences (Gardner 2008:95; see
also Barnes 2000:74; Macmurry 1957:88-89). When applied to economic activities, agencybased approaches are useful for examining decision-making processes of both the producers and
consumers of craft goods.
Household archaeology is especially useful in reconstructing ancient lifeways when
combined with agency-based perspectives. Households and domestic residences provide a
unique opportunity to examine the everyday lives of a wide range of social and economic groups
across gender, age, and socio-economic status (Bermann 1993, 1997, 2003; Hendon 1996, 2004;
Robin 2003). Moreover, studying households presents a way to bridge the mid-level theory gap,
as households function at a level at which social groups connect with both ecological and
economic processes (Wilk and Rathje 1982:617-618). For the Maya, craft production occurred in
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domestic contexts intermittently, or part-time due to seasonal constraints, and often in
combination with other crafting and subsistence activities, or multicrafting (Hirth 2009a, 2009b;
Brumfiel and Nichols 2009). Therefore, Maya households provide a means of examining not
only the consumption of craft goods and their use, but also their production.
In addition to providing context for examining the decisions of active agents in the
production and consumption of craft goods, households provide valuable contexts for
understanding socio-economic inequality. Today it is well established that Maya sites and
societies were organized on a continuum of status rather than a simple dichotomy of elites versus
commoners (Masson and Peraza Lope 2004:197; see also Ashmore et al. 2004; Carmean 1991;
A. Chase 1992; Gonlin 2004; Potter and King 1995; Marcus 2004; Palka 1997; Robin 2016). I,
therefore, when possible, attempted to move beyond a simple dichotomy for social status, using
household archaeology to establish a classification system with multiple lines of evidence for
each domestic plaza.
1.3 Research Problems
Recent trends within Maya archaeology emphasize the importance of non-elite agency in
ancient Maya economic systems, where non-elites served as active agents in household and
economic decision-making (Ardren 2015; Ashmore et al. 2004; Beaudry-Corbett and McCafferty
2002; Gonlin 2004; Inomata 2004; Lohse and Valdez 2004; Marcus 2004; Masson and Peraza
Lope 2004; McAnany 2010; Neff 2002; Robin 2002, 2013, 2016; Sheets 2000, 2006). The
research reported here contributes to existing literature on non-elite agency through establishing
that non-elites and elites could, and did, apply different strategies of production, conservation,
and use of their material culture. Expressions of agency and conservation behaviors also changed
over time for both elites and non-elites, as access to certain materials shifted. Through examining
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lithic production, conservation, and use across multiple socio-economic levels and during two
separate periods of abundance, my research provides a baseline for understanding how
conservation and active decision-making were present not just during periods of necessity and
scarcity, but also stability.
1.4 Research Objectives
A principal goal of my research was to establish if non-elites were passive in the face of
elite control of lithic materials and economic systems, or if non-elites made active choices and
mitigated risks separately from elite control and decision-making. To do this I tested for different
types of conservation expressed by Classic period elites and non-elites, and compared these
strategies to each other and to their Preclassic predecessors.
I tested for assumptions related to the degree of elite control over raw materials and
finished craft goods and non-elite access to economic decision-making. I compared access to
obsidian, including to specific sources, over time and between elite and non-elite household
contexts. Here conservation behavior served as an expression of risk mitigation. Therefore, I also
looked for evidence of conservation of obsidian through more efficient production, and more
thorough use and retouch of blades. I then considered reliance on local chert, as a possible local
alternative to obsidian, over time and across status. I also tested for conservation of chert
expressed through more efficient tool production. Therefore, the presence of non-elite agency
and risk mitigation, especially if it differed from strategies expressed by elites, would imply that
elites did not control or restrict lithic technologies in the Classic period at Holtun.
1.5 Significance
My research contributes to existing literature by focusing on economic agency expressed
through lithic production. It does so by examining household lithic production and consumption
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during both the Preclassic and Classic periods within a single secondary center. My research also
compares non-elites and elites over time, using a classification system based on multiple lines of
evidence for the assignment of household plazas into groups when possible.
Rather than only focusing on obsidian or chert, this research works to understand how the
two industries were interwoven and related to one another. Chert, a local resource, is often
ignored in discussions of craft production, with emphasis placed on imported obsidian. However,
many of the skills and forms used to produce obsidian tools can be seen within the more diverse
and abundant production of chert tools. Evidence for production of both chert and obsidian tools
in a single household could even suggest that despite significant differences in raw material,
there was overlap in the production of tools using both.
1.6 Limitations
Despite an increase in sample size by expanding the original timescale of my research to
also include Preclassic occupations, some elements of the sample remained too small to test for
statistical significance. Non-elite contexts during the Preclassic period were not as well
represented. Upper-level non-elites were better represented than lower-level non-elites during the
Preclassic period. Additionally, the lowest level of non-elite status in the sample was only
represented by a single household. This was due to well documented issues with identifying the
“lowest” commoner spaces among the Maya (see Gonlin 2004; Marcus 2004; Masson and
Peraza Lope 2004). Often these groups indicated no permanent surface architecture and very
little material culture, thus leading to their invisibility in the archaeological record.
Due to sample size issues related to sub-groups within the non-elite category, some data
required condensing and comparing elites versus non-elites in general, though recognition of
variation within these groups was still considered. Future research should focus on developing
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better methodologies for identifying and excavating these lowest-level non-elite households so
that they are included in discussions of agency.
1.7 Structure
There are a total of nine chapters in this dissertation. Chapter 2 provides an overview of
the theoretical perspectives and key terminology. This includes the definition and discussion of
concepts of agency, economic decision-making, conservation, and socio-economic status as they
apply to my research. Then, Chapter 3 provides an overview of the Central Maya Lowlands in
which Holtun is situated, a brief history of the occupations and excavations of Holtun, and the
development of the socio-economic classification system used here. Chapter 4 includes an
overview of the methodologies used to test for economic agency. The chapter begins with a
discuss of my hypothesis and expectations, followed by the methods used for obsidian (including
sourcing) and chert analyses.
Chapter 5 discusses the excavations of the groups that make up the sample for this
research. Chapter 6 provides an overview of the results for all obsidian analyses not related to
sourcing. This includes obsidian to fill ratios, tool type analysis, tool portion analysis, use and
retouch, blade-width analysis, and cutting edge to mass (CE/M) ratios. Chapter 7 describes the
results of handheld X-Ray Fluorescence (or pXRF) analysis. Source was then used as a variable
in many of tests discussed in the previous chapter. This includes use and retouch, blade-width,
and CE/M ratios.
Chapter 8 provides the results from chert analyses. This includes chert to fill ratios, chert
to obsidian ratios, chert quality (grain analysis), tool analysis and classification, and tool size.
Finally, Chapter 9 provides a brief discussion of the results and how they relate to one another. It
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also includes final statements related to my research questions, additional limitations of this
study, and more avenues for future research.
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CHAPTER 2:
THEORY AND KEY CONCEPTS

This chapter provides a discussion of the theoretical perspectives and key concepts used
in this research. First, I provide a general overview of agency theory in archaeology. This is
followed by a discussion of household archaeology. Then I present previous research on Maya
socio-economic inequality, class rank, and elite versus non-elite studies of households. Finally,
this is followed by discussions of conservation and multicrafting as examples of risk mitigation.
To develop better understandings of the socio-economic structure of the Late Preclassic
and Classic Maya, I used both an agency-based perspective and household archaeology. Since
the early 2000s researchers within Maya archaeology have worked to emphasize the importance
of domestic production and non-elite agency in economic systems (see Hirth 2009a). To better
understand the agency of non-elites, researchers first had to establish who non-elites were, and
how to identify them in the archaeological record, utilizing previously developed household
archaeology methods (Ashmore and Wilk 1988; Ashmore et al. 2004; Douglass and Gonlin
2012; Flannery 1976, 2009; Flannery and Winter 1976; Gonlin 2004; Mehrer 2007; Pauketat
2000; Robin 2012, 2013; Sheets 2000, 2006; Wilk and Rathje 1982; Willey 1965, 1972).
Methodologies for locating non-elite households differ from those used in elite and civic
ceremonial contexts (Ashmore et al. 2004; Gonlin 2004; Marcus 2004; Lohse and Valdez 2004;
Lohse 2004; Masson and Peraza Lope 2004; Robin 2012, 2013; Yeager and Robin 2004). Once
Maya commoners were identified it became clear that they were not a homogenous group, and
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that the divide between elites and non-elites was fluid (Gonlin 2004; Henderson 2012; Inomata
2004; Marcus 2004; Yeager and Robin 2004). This necessitated an attempt to move beyond
simple dichotomies. The establishment of variations within domestic economic activities
facilitated my study’s focus on economic agency and risk management through the comparison
of non-elite and elite economic decision-making strategies between the Preclassic and the Classic
periods. It also assisted in identifying patterns of household lithic production among elites and
non-elites. I examined how these patterns changed over time, while investigating strategies of
innovation, conservation, and risk management among both elites and non-elites.
2.1 Economic Agency, Risk Mitigation, and Conservation
During the 1980s archaeologists began adopting the concept of agency as a response to,
and critique of, processual archaeology (Barrett 2001, 2012; Gardner 2004, 2008). Some scholars
(Hodder 1982, 2000; Shanks and Tilley 1987, 1992) argued that previous research “put too much
emphasis on cultural or environmental factors as determining human activities, without
considering how the people themselves not only interpreted or responded to such factors, but
actively generated them” (Gardner 2008:95). Many agent-based approaches work to explain the
interaction between agency and structures. Gardner (2008:95) described agency as “active
involvement (Elliot 2001:2) that humans have in the world” (author’s emphasis). In this case
active represents “the way human action is at least potentially conscious and self-aware”
(Gardner 2008:95). By involvement Gardner (2008:95) means that “this kind of action has to
happen in relation to something—the physical and social world—for it really to be action at all”
(see also Barnes 2000:74; Macmurry 1957:88-89).
Therefore, archaeologists who take an agency-based approach are interested in the
relationships between active agents and the society, or systems, that structured their lives. For
9

these relationships to be understood, we must establish and accept that agents are
“knowledgeable” (Barrett 2001:141). Thus, “agency is the means by which things are
achieved…and human agency operates knowledgeably and reflexively” (Barrett 2001:141).
Moreover, agents are consciously examining their actions and the actions of people they interact
with, as well as the expected actions from existing social and cultural structures (Barrett
2001:141).
However, some critique the use of agency thinking in archaeology as having no real
impact beyond “an ambiguous platitude meaning everything and nothing” (Dobres and Robb
2000:3; see also Robb 2010). Other critiques include an overemphasis on human agents as “the
maker of things, rather than the reproducer of life” (Barrett 2012:147-148). This emphasis on
economic production, while informative in understanding ancient lifeways, does overemphasize
agents as “producers,” and, therefore, can ignore other elements of their daily lives.
Nevertheless, when trying to reconstruct past lifeways and the decision-making processes of
agents, economic production, as well as the use and discard of material culture, provide
recognizable correlates for archaeological research. Decision-making related to strategies of raw
material procurement and crafting can be more recognizable archaeologically than those related
to religious or small-scale daily activities.
When examining the economic decision-making patterns of ancient peoples, agency
provides a useful lens through which to view all members of a society, low and high status.
Without agent-based approaches, archaeologists often assume that elites controlled all means of
raw material procurement, craft production, and distribution, painting non-elites as passive
pawns or “dupes” (Brumfiel 1992). Robin (2016) argued that rather than assuming non-elites
were passive followers of elite trends and power, we should consider that non-elites often
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provided the basis for cultural hallmarks later adopted by elites. In this way, no member of
society, regardless of how low in status they were, served as “dupes” blindly following cultural
systems and the rule of elites (see also Brumfiel 1992).
Caching behavior, for example, provides a lens for examining economic decisionmaking. While caching of unused materials may initially look like conservation, for the Maya,
caching was often a ritual activity used to increase or reinforce status through conspicuous
consumption with little to no intent of returning to use the objects (see Aoyama 2006; Aoyama et
al. 2017; Coe 1965; Hruby and Rich 2014; Kwoka et al. 2019; MacLellan 2019; McParland
2002; Porter 2020; Stemp et al. 2018; Vadala 2016; Vadala and Duffy 2021). Most lithic debris,
both obsidian and chert, uncovered in the lowland Maya area comes from special deposits, often
associated with burials (Hruby and Rich 2014:168-169; Moholy-Nagy 1997:304; Moholy-Nagy
et al. 2013). This, therefore, suggests additional ritual functions of lithic debris. Coe defined
three types of caches for the Maya area as dedicatory caches, terminal offerings, and intrusive
offerings, all of which he argues are “ceremonial” in nature (Coe 1965; see also MacLellan
2019:1250). Today, these three types are combined into the single category of “cache”
(MacLellan 2019:1250). Often ritual caches include “complete artifacts, sometimes unused, that
are intact or easily restored” (Schiffer 1987:79-88). To better understand agency at all levels of
society, archaeologists can turn to the excavation of domestic spaces to reconstruct economic,
religious, and political structures, and responses (agency) to them.
2.2 Household Archaeology
Like agency theory, during the 1980s, the archaeological study of households developed
within postprocessual archaeology as a response to previous studies that were too often
androcentric and elite-focused (Hendon 2004; Robin 2003, 2013; see also Ashmore and Wilk
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1988; Flannery 2009; Steadman 2015; Wilk 1988, 1991). Households and domestic residences
provide archaeologists with a view of the everyday lives of a wide range of social and economic
groups (Bermann 1993,1997, 2003; Hendon 1996, 2004; Robin 2003). Households also serve to
bridge the mid-level theory gap, as they function at a level at which social groups connect with
both ecological and economic processes (Wilk and Rathje 1982:617-618). Households are often
described as the basic units of human societies past and present (Bermann 1994:19). In the early
stages of household archaeology, Wilk and Rathje (1982:618) defined a household as “the most
common social component of subsistence, the smallest and the most abundant activity group”
(see also Douglass and Gonlin 2012:2-3).
Moreover, domestic remains are generally present at most archaeological sites and often
leave distinct signatures that are archaeologically recognizable (Bermann 1994:19-22). Despite
their largely universal archaeological visibility, Wilk (1991:34-35) argued that there are no
“universal functions” to households cross-culturally or across regions. He further warned that
while morphological definitions and classifications of households are visible in the
archaeological record, and useful for excavation and identification purposes, this often
“obscure[s] more than it illuminates, for households are not just morphologically differentiated”
(Wilk 1991:35). If the goal is to understand how households adapt and change, and the processes
by which they do so, then simple classification and comparison of the structures is not ideal, as it
often focuses on what a household looked like rather than what it did.
While defining a household in a broad universal sense is difficult, and problematic, many
archaeologists define it as a social unit operating to achieve the reproductive, distributive, and
productive needs of its members, from which archaeologists can analyze its social, material, and
behavioral elements (Bermann 1994; Hendon 2008; Robin 2003; Wilk and Rathje 1982;
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Douglass and Gonlin 2012; Flannery 2009; Nash 2009; Quave 2012:114). Robin (2003:247)
argues that households are historically, and not universally, defined. She states that the term
domestic domain can be defined cross-culturally as interior or exterior locales, public or private
venues, and/or multiple or single structures (Robin 2003:247). Rather than relying on universal
definitions of households and domestic domains, archaeologists now focus on the functions of
domestic spaces, and how they fit within a specific society through the examination of timing,
organization, and spatial distribution of activities (Bermann 1994:23). Researchers must also
consider the various emic definitions used by those whom they study. This complicates the study
of households, but does provide additional information and perspectives on the ways in which
ancient people lived, and how they defined and utilized their domestic spaces.
If a household is defined as a social unit, then it typically involves one or more
function(s) as outlined by Bermann (1994:22) and Douglass and Gonlin (2012): domestic
activity; co-residence; production of utilitarian and prestige goods; distribution, pooling, and
sharing of resources; familial relations; biological and social reproduction; and the transmission
of both property and information. Research into households and domestic spaces must also
examine the social rules that govern the when, where, and how of household functions and
activities (Bermann 1994:23; see also Wilk 1991; Douglass and Gonlin 2012; Bermann 1997,
2003). Therefore, household archaeology should examine how each activity was divided
between social groups during various periods of time in the past, and then examine how
households were integrated into social orders and economic systems (Bermann 1994:23; Wilk
1991:37). Bermann (1994:23) argues that this approach is especially useful, because it allows for
the examination of synchronic and diachronic variation within, and between, households and the
larger social and political landscapes. Although this approach proves difficult to operationalize, it
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does allow for an emphasis on household activities rather than membership. Moreover, past
activities often form spatial residues that allow for the definitions of activity spheres within
households (Bermann 1994:23; Sheets 1992:23-24; Wilk 1991:37). In this way, households
provide the most useful means of examining larger economic and social changes within a site,
through the identification of intra-site patterning across time and space.
However, household archaeology is not without its own set of biases and problematic
assumptions. Since its initial introduction, some argue that households are often oversimplified
when examined archaeologically and that non-elite households are often difficult to locate
archaeologically, leading to a sampling bias toward more elite domestic spaces (Robin 2003;
Hendon 2004; see also Douglass and Gonlin 2012; Webster and Gonlin 1988; Gonlin 2004;
Marcus 2004). Households are also not static. Instead, they constantly change, either through
intentional or unintentional alterations by their members, and their surrounding environment,
both social and natural (Bermann 1994:24; Hendon 2004). Hendon (2004:272-273) argues that
the household should not be considered simply as an analytical unit but as the “result of the
interaction of structure and agency, larger social forms, and the individual” (see also Cowgill
1993, 2000; Dobres and Robb 2000; Johnson 1989). Households can still assist in connecting
economic production locales with social identity, however, as houses are generally the locus of
the daily practices of most individuals in most pre-industrial societies (Hendon 2004:272).
Archaeologists tend to turn to “models of political economy to explain economic
innovation and change” (Hirth 2009a:1; see also Brumfiel and Earle 1987; D’Altroy and Earle
1985; Earle 1997; Freidel et al. 2002; Rathje 1972, 2002). Hirth (2009a:1) also argued for the
important role of household archaeology in understanding Mesoamerican craft production, that
almost exclusively took place in domestic contexts. Household archaeology traditionally viewed
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households as static spaces, due to a general inability to compare change over short-term time
within a single household context (Hirth 2009a:1). While fine grained temporal control was not
possible in my study, I do compare crafting behaviors not just between households but over time,
often within the same household when possible
In this research I used the physical definition of a household, or a plazuela, group.
However, rather than emphasize membership and architecture, I focus on the economic activities
that took place within the social unit of “household” (see Bermann 1994:23). I also rely on the
premise that domestic groups not only served daily domestic functions, but also represented
economic units and activities. Furthermore, I present a view that all households, regardless of
their inferred socio-economic rank, were heterogenous, with no two representing identical
patterns of production, use, discard, or activities. Here I apply Hendon’s (2004:272-273)
assertion that households were impacted by the structures in which they existed, and the
relationship of their members with those structures. In doing so, I add to existing literature on the
complex nature of ancient domestic spaces and activities for both elites and non-elites.
2.3 Maya Socio-economic Inequality
Today it is well established that Maya demographic structure varies by site, and exists on
more of a continuum, rather than a simple dichotomy of one homogenous elite level versus one
homogenous commoner level (Masson and Peraza Lope 2004:197; see also Ashmore et al. 2004;
Carmean 1991; A. Chase 1992; Gonlin 2004; Potter and King 1995; Marcus 2004; Palka 1997;
Robin 2016). I attempted to apply the concept of a continuum, rather than a simple dichotomy,
for social status to this research when possible. I initially used the concept of a sliding scale of
status to identify various expressions of economic agency and risk mitigation within a single
center. However, when looking to increase statistical power in the testing of smaller samples, I
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sometimes needed to employ general elite and non-elite labels, though each group is also
discussed separately.
To examine differences among social rankings it is important to first define them.
Inomata (2004:176) defines elites as “a minority of powerful people, who through their control
of social institutions, bring about effects of broad significance for society at large” (see also
Giddens 1974:4; Marcus 1983:10-13; Chase and Chase 1992; Inomata 2001a, 2001b; Inomata et
al. 2002). Inomata (2004:176) also argues that elites were not internally homogenous and often
took part in factional conflicts among their elite peers (see also Brumfiel 1994). Commoners
were also not a homogenous group, and are often considered as anything classified as not elite.
This leads to a very diverse and large group of people in the past labeled as “non-elite.” Often
non-elites, or commoners, are not only extremely heterogeneous, but also vary site by site and
within different sections of sites (Inomata 2004; Yeager and Robin 2004). For this research, I
present the idea that subgroups were visible within both elite and non-elite categories.
I also found a sub-group that shared characteristics with both elite and non-elite groups.
This middle sub-group blurred the line between elites and non-elites, and further supported
assertions that a simple dichotomy is not always useful when examining ancient Maya socioeconomic status. While some might recognize this in-between group as “middle class,” others
argue strongly that the Maya did not possess a middle class in the same way that modern
Western societies do (Marcus 2004; Masson and Peraza Lope 2004). Rather than referring to this
group as “middle class,” I used the terms “middle ranking” or “middle level.”
While ancient Maya elites are no longer assumed to have been in complete control over
economic systems and redistribution, researchers remain skeptical of a completely open market
economy during the Classic period. Elite power and status may have been based, at least in part,
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on their ability to amass resources, which they may have redistributed. The use of markets, and
more open exchange and production systems, is increasingly apparent in the latest research on
Maya economic systems (Masson et al. 2020; Masson 2020). While my research does not test for
markets, and cannot add to existing discussions on how the Preclassic and Classic Maya traded
and procured raw materials and craft goods (see King 2020), it did test for degrees of access to
raw materials and finished products. My research adds additional evidence for a more open, and
less elite restricted or controlled, Maya economic system, at least as it pertains to obsidian and
chert (see also Horowitz et al. 2020).
The use of a classification system for ranking household groups by status allowed for the
use of broader categories, while providing a means of quantifying the results gathered to better
understand how each level of society and each specific group expressed economic agency. A true
continuum would make the classification or grouping of status levels more complicated, thus
making quantitative research difficult. The ability to classify household groups allowed for better
control of sampling strategies and discussions about social stratification, rather than if an entire
community followed identical economic decision-making patterns or strategies. However, it is
important to note that this classification system is only applicable to Holtun, and that while it
may be adapted to another site, it cannot be applied directly.
2.4 Risk Mitigation, Conservation, and Multicrafting
The analysis of domestic remains, or households, at the community level involves the
excavation of the physical structures associated with households, as well as analysis of the
material remains produced and used domestically (Bermann 1994; Nash 2009:222). Production
and exchange of utilitarian and prestige goods often occurred at the household level, providing
information for the study of modes of exchange, as well as the techniques and technologies
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employed in production (Hendon 1996, 2004:276-278; Robin 2003). In addition to the
production of goods, household material remains also indicate the consumption and use of goods
in daily, mundane activities and household ritual. The disposal of material remains – in the form
of food remains or in the form of material goods – indicates access to materials and resources. At
the individual household level archaeologists can also observe broader processes of change
utilizing large, highly varied assemblages to focus on activities carried out in these spaces (Nash
2009:222). These changes include adaptation, innovation, and other expressions of economic
agency and risk mitigation.
As a form of expressing their agency, producers and consumers of material goods could
rely on conservation, recycling, upcycling, and more efficient production to mitigate risks, both
present and future. Risk mitigation and management does not necessarily require a pressing
period of scarcity, though much of the research on these strategies do focus on times of
disruption or uncertainty (Halperin 2021; see also Brumfiel and Nichols 2009; Hirth 2009a).
Periods of abundance are also key to understanding how risk management strategies were
employed for possible future periods of scarcity or due to internal inequalities (Halperin 2021).
Conservation during periods of abundance can take on multiple forms. The first type
observed in my study is the traditional idea that to conserve an object one would avoid extensive
use or using up of the item, and store it for future use (Aoyama 2017a; Halperin and Garrido
2020; Hruby and Rich 2014; Kwoka et al. 2019). This is not the same as ritual caching. This
behavior may imply an abundance and/or no immediate need for the item in question, as it takes
it out of use.
The second type of conservation discussed here involves conscious decision-making in
the production of tools, focusing on using raw materials as efficiently as possible (Barrett 2011
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Horowitz 2021; Horowitz et al. 2020; Lewenstein 1987; Rovner and Lewenstein 1997;
Workinger and King 2020). For example, in obsidian production, raw material was non-local to
the Maya lowlands, and conservation of imported prismatic blade cores at some sites led to
narrower and thinner finished blades (Workinger and King 2020; Lewenstein 1987; Rovner and
Lewenstein 1997). This in turn led to the creation of more blades from a single core, increasing
the quantity of tools, without an increase of raw materials and/or prepared cores.
The third form of conservation differs from the previous two, in that conservation is
achieved through extension of the use-life of an object. In this case, rather than saving tools for
future use, or more efficiently using raw materials in production, consumers of finished tools
consciously used the tools more completely prior to discard, and/or practiced revitalization
through retouch, to extend the use-life of that tool (Aoyama 2017b; Barrett 2011; Horowitz
2021). While like recycling (see Halperin 2021), this practice does not turn a discarded, broken,
or older tool into a new item/object, instead it focuses on extending the life of the object prior to
initial discard.
In addition to the conservation of raw materials and complete tools, the innovation and
expansion of production strategies, to employ alternative raw materials, could serve as a useful
strategy for managing risk. Expanding lithic production of blades beyond obsidian to locally
available chert, may serve as a form of risk mitigation, as well as a means of augmenting the
status of the producer. This adoption of chert tool production alongside obsidian blade
production, and agricultural activities, or other crafts, is known as “multicrafting” (Hirth 2009a,
2009b; Brumfiel and Nichols 2009). Brumfiel and Nichols (2009:240) define multicrafting as
“the practice of multiple crafts within a single household.” While multicrafting studies (Aoyama
2017a; Emery 2009; Emery and Aoyama 2007; Eppich 2020; Inomata 2001b, 2007; Inomata et
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al. 2001’ Rich and Matute Rodríguez 2014; Triadan and Inomata 2020) often focus on elite
households where highly skilled craft producers created multiple types of craft goods, typically
related to their main product, this concept also applies to non-elites (Sheets 2000, 2020). Nonelites practicing agricultural production alongside the production of lithics, and other goods,
provides a prime example of multicrafting behavior. Multicrafting also served to “make fuller
use of available household labor…and…implies diversification and risk minimization”
(Brumfiel and Nichols 2009:240).
Hirth (2009a), as well as Brumfiel and Nichols (2009), suggests that while the focus of
household research is on craft production and consumption, the main objective for households
was the reproduction and survival of the household unit and the people in it. Within this
emphasis on survival exists decisions focused on success and risk mitigation, which craft
production can play a role in. Multicrafting, intermittent crafting, conservation, and recycling all
fall within economic decision-making strategies and the expression of agency by elites and nonelites alike. In many cases in Mesoamerica, non-elites served as prime producers of craft goods
and drivers of local economies (Hirth 2009a; Storey and Storey 2017). My research examined
how elites and non-elites within a secondary Maya center, and its surrounding settlement areas,
differed in their patterns of lithic raw material acquisition, tool production, and conservation and
use strategies over time.
2.5 Discussion and Conclusions
My study adds to existing agency-based approaches, by developing ways to test for
agency-based behaviors and decision-making in the past. Agency theory is often critiqued as
being too broadly defined and applied, and difficult to see in the archaeological record (Dobres
and Robb 2000, 2005; Robb 2010). However, when applied clearly and carefully agency-based
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approaches can assist in locating the often mostly invisible members of ancient societies, in this
case various levels of non-elites (Pauketat 2000).
My research adds to existing household archaeology literature through the application of
existing definitions and methodologies to new data (Ashmore and Wilk 1988; Bermann 1994;
Douglass and Gonlin 2012; Henderson 2012; Hendon 1996, 2004; Robin 2003; Wilk 1988,
1991; Wilk and Rathje 1982; Willey 1965, 1972). It also advanced and tested concepts of the
heterogenous nature of ancient households and socio-economic levels (Henderson 2012; Marcus
2004). By developing a local classification system based on multiple lines of evidence for
ranking domestic plaza groups, my research not only tested previous research but provided new
means of examining household activities.
By combining household archaeology perspectives and methods with agency theory and
the reconstruction of economic patterns, my study bridges the common mid-level theory gap
present in agency-based approaches (see Dobres and Robb 2005). Economic activities present in
domestic spaces divided into multiple groups on a socio-economic continuum allowed for the
testing of active agents within multiple levels of a single site and over time.
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CHAPTER 3:
BACKGROUND

In this chapter, I provide an overview of the geographic region of this research. Then, I
discuss the location and background of research to date at Holtun. Finally, I discuss the typology
I developed for the ranking of household groups by socio-economic status.
3.1 Archaeological and Cultural Context
My research was based on excavations that took place at the lowland Maya site of
Holtun, located in the Petén district, Guatemala. Here I provide a brief overview of the lowland
Maya Preclassic and Classic to situate this project temporally and spatially.
A. The Lowland Maya
The ancient Maya inhabited a large region made up of multiple ecological zones,
including the area known as the lowlands. The lowlands include Belize, the Yucatan Peninsula,
much of Guatemala, and northern Honduras (Figure 1). The lowlands are divided into southern,
northern, and central regions. The central region includes the Petén district of Guatemala and
northern Belize (Sharer 2006:45-46). The central lowlands are characterized by “a diverse range
of soil and forest types, of lakes and low seasonal swamps (bajos)” (Sharer 2006:46). The central
lowlands include numerous sites of various sizes, a select few of which are discussed further
below.

22

Figure 1 Map of the Maya region marking the lowlands (Brown and Bey 2018:11).
During the Early and Middle Preclassic period (1000 BCE – 300 BCE), construction on
large Maya centers, as well as secondary sites, began in the lowlands. The Middle Preclassic in
the Southern Maya Lowlands was marked by the emergence of specific ceramic complexes, as
regional traditions of pottery developed within growing villages and early centers (McKillop
2004:8). The rise of complexity for the Maya is often centered in the Late Preclassic period (300
BCE – 300 CE), with the construction of larger civic ceremonial centers, and the early
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development of complex regional ties and trade networks, and emerging elite rulership
(McKillop 2004:8). Socio-economic inequality was present during this time, marking divisions
between elites and commoners across the lowlands. Long distance trade networks were already
well developed and utilized by both elites and non-elites in the lowlands during the Late
Preclassic, with jade and obsidian as notable imported goods from the highlands (McKillop
2004:8). Lowland Preclassic sites were also well known for the construction of stucco masks on
temple façades, which McKillop (2004:8) suggests “point to long-distance communication
among emerging elites, communication that may actually have fostered the development of the
Classic Maya civilization.” These façades have been discovered at large sites across the
lowlands, but also at smaller secondary centers, like Holtun.
The Classic period (300 – 900 CE) was previously considered as the beginning of social,
economic, and political complexity for the Maya. However, more recent research moved
emerging complexity further back in time to at least the Late Preclassic, if not even earlier in the
Middle Preclassic. McKillop (2004:8) describes the Classic period as, “the time when the Maya
erected stelae, carved monuments, with dates in the Maya long count” (McKillop 2004:8),
although earlier glyphs and calendar versions now date to the Preclassic. Large construction
projects and dated stelae at Tikal emerged around 292 CE (McKillop 2004:8). Maya nobility and
rulers gained in numbers, as well as power and prestige, during the Classic period, with
diversification developing within elite and non-elite categories. Traditional views of Maya rulers
and divine leadership became fully developed and widespread during the Classic period, with
complex peer-polity interactions emerging across the lowlands.
Trade networks became more widespread and expansive, with the import and export of
goods between the highlands and lowlands, including not just obsidian and jade but also salt,
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chert, lapidary work, pottery, and various supplies needed in the production of utilitarian and
prestige crafts. Intermittent crafting and craft specialization for Mesoamerica predates the Classic
Maya, but became more expansive and more complex during this time (Hirth 2009a).
Domestically produced craft goods were traded locally, regionally, and between regions as
complex political and economic ties grew and rapidly shifted during the Classic period. Many
Classic centers possessed what Storey and Storey (2017:93) refer to as a “commoner economy,”
centered on household production of goods for daily consumption and use, as well as for local
ritual and ceremonial functions.
During the Classic period, settlement patterns indicated a complex tiered hierarchical
social structure (McKillop 2004:9). Large urban centers often included smaller centers in their
periphery followed by even smaller towns and villages (McKillop 2004:9). Maya urban centers
included large civic-ceremonial plazas at their core, with elite plazuela groups surrounding them,
and lower status domestic plaza groups surrounding those. Non-elites expanded across the
outside edges of large and small civic ceremonial cores, providing agricultural and crafting
support for the core and the elites within it (Ashmore et al. 2004; Dunning 2004; Powis 2004).
These hierarchical settlement patterns were not exclusive to the Classic Maya, with many in
existence during the Late Preclassic, but they did grow and expand significantly during the Late
Classic period. To feed the growing populations of elites and craft producers of all socioeconomic levels, the Maya employed a wide range of intensive agricultural strategies dependent
upon the needs and ecological factors that made up each local environment. Slash-and-burn
agriculture has been typically associated with the Maya, but other methods like terracing, bajo
agriculture, construction of canals, and other forms of intensification, have all been recorded in
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the lowlands for the cultivation of maize, beans, squash, and other vegetation (McKillop
2004:11).
The Terminal Classic period (700/800 – 1000 CE) marked a decline in the construction
and expansion of many of the larger and medium sized lowland Maya centers, eventually leading
to their abandonment. This period of cultural and political unrest is often referred to as the Maya
Collapse. However, the changes that took place were complex and varied from site to site
(Aimers 2007; Foias and Bishop 1997; Golden and Scherer 2013; Lucero 1999; Manahan 2004;
McAnany 2010; Rice 1986; Rice et al. 2004; Webster 2002). There was no single cause or date
for the decline of political systems and the abandonment of lowland Maya polities and associated
large and small urban centers during the Terminal Classic. Much of the population shifted further
east or north into Belize and the Yucatan Peninsula of Mexico, as sites like Chichen Itza rose in
influence.
B. The Central Lakes Region
Approximately fourteen lakes can be found in the Central Maya lowlands, the largest of
which is Lake Petén Itza, at 32km long and 5km wide (Sharer 2006:47) (Figure 2). To the south
of these lakes is a savanna environment with compact red clay that created barriers for
cultivation and farming (Sharer 2006:47). Maya sites of various sizes are spread across these
lake and savanna environments, including large polities, like Tikal, and secondary sites, like
Holtun. Within the savanna environments, elevation changes and hilly areas are common. Sharer
(2006:47) describes the savanna as having an “average elevation of about 150 m, above which
the karst ridges rise an average of 300 m.” These hill ranges are also “covered with a dense
tropical forest” (Sharer 2006:47). This area matches the geographic profile for Holtun, with its
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inhabitants constructing the site center and periphery domestic plazas on natural hills, and even
expanding the areas atop these hills with extensive construction projects in the Preclassic period.

Figure 2 Maps of the Central Petén lakes area (from Rice and Rice 2019:7,12).
The major center of Tikal is located within this area, approximately 35 km to the
northwest of Holtun (Figure 3). Tikal was occupied by the Middle Preclassic period around 800
BCE (Moholy-Nagy 1994:1; Culbert 1977). By the Late Preclassic period Tikal expanded
significantly in size, as well as in construction of temple structures and associated architecture
(Moholy-Nagy 1994:1; Schele and Friedel 1990). By the end of the Late Preclassic Tikal was
well established as a powerful polity. During the Classic period (200 – 889 CE) the size for Tikal
was 120 square kilometers (Puleston 1979). There were also approximately 62,000 inhabitants in
the site core (Culbert et al. 1990:115-116; Moholy-Nagy 1994:1). However, some estimates are
even higher, especially when households outside the site core are considered. Tikal’s rise to
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power was briefly impacted by the Teotihuacan Entrada during the Early Classic period, with the
exact influence of the Central Mexican center of Teotihuacan still debated (Borowicz 2004;
Houston et al. 2021; Laporte 2004; Moholy-Nagy 2021). Competition with large nearby polities
like Uaxactún, less than 12 miles away, began as early as the Late Preclassic, as both rose to
power (Schele and Friedel 1990:130). During the Tlaloc-Venus war in 378 CE, Tikal, with the
possible influence of Teotihuacan, conquered Uaxactún (Schele and Friedel 1990:164-168). This
allowed Tikal to become “the largest and most prosperous Early Classic kingdom in the Maya
heartland” (Schele and Friedel 1990:164).

Figure 3 Location of major lowland Maya sites, including Tikal, Yaxha, and Holtun
(Kovacevich et al. 2011a:4).

28

During the Late Classic, Tikal returned to dominating the area, without the influence of
Teotihuacan, which had collapsed. By the 7th century CE, Tikal was once again involved in a
series of wars referred to as the Star Wars, also known as the Caracol-Tikal-Naranjo Wars
(Schele and Friedel 1990:168). Archaeologists used epigraphic data to reconstruct this period of
inter-polity warfare and conquest, as other regional polities joined in. Schele and Friedel
(1990:215) describe the Classic period in the Central and Southern Lowlands as complex by
showcasing the interrelationships of the Petén kingdoms; “in alliance, in war, and in marriage,
the great families that ruled these kingdoms wove together a fabric of meaningful existence as
intricate as any they wore on state occasions.” (See Foias 2013 for a discussion of Maya political
systems).
Yaxha, another large Maya center, is located on the northern shore of Lake Yaxha
(Figure 3) (Gámez 2003:39). It is closer to Holtun than Tikal, sitting only 12 km to the north
(Figure 3). Earliest evidence for occupation in the location of Yaxha include agricultural
activities dating to as early as 3000 BCE (Gámez 2003:39; see also Deevey 1979:302). The
earliest evidence of ceramics at Yaxha date to 700 BCE (Gámez 2003:39; Hermes 2000, 2001).
Like Tikal, Yaxha was well established as a large settlement with monumental architecture by
the Late Preclassic. Yaxha’s size and influence increased into the Late Classic when it became a
powerful local capital with an emblem glyph and evidence for local dynasties (Gámez 2003:39;
Marcus 1976:11; Mathews 1991:26; Stuart and Houston 1994:3-7). While other regional centers
experienced decline and abandonment, Yaxha experienced a brief florescence in the Terminal
Classic, followed with abandonment by the beginning of the Postclassic period (Gámez
2003:39). Yaxha’s proximity to Holtun and its influence in the region, especially during the Late
and Terminal Classic, suggests that interactions with Holtun likely occurred. However, the
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nature of these interactions is unknown. The influence of the dynasties of Yaxha, or at least trade
with them, likely reached the inhabitants of Holtun.
The complex political and economic ties between large polities like Tikal, Uaxactún, and
Yaxha are relatively well documented in carved stelae and other monuments (Freidel and Schele
1990; Gámez 2003; Mathews 1991; Stuart and Houston 1994). Secondary centers, however,
often did not include these records. The relationships between large polities and smaller nearby
secondary centers were extremely complex, as they frequently changed and adapted. Smaller
hamlets and villages often functioned within larger polities, like with Chan’s relationship to
Xunantunich in Belize. However, Chan both predated and postdated the apex of Xunantunich in
the region (Robin 2012, 2013; Robin et al. 2010). The exact relationship between Holtun with
both Tikal and Yaxha is not known, though it is likely that both powerful centers influenced
Holtun in some way during their extended period of co-existence in the Central Maya Lowlands.
C. Obsidian Sources
The three major obsidian sources located in the highlands of Guatemala are San Martín
Jilotepeque (SMJ), El Chayal, and Ixtepeque. While all three have been recovered extensively
across lowland Maya sites, their use and distribution vary over time. Preclassic period lowland
sites often include SMJ at higher frequencies. While El Chayal is present in the Preclassic it
increased in frequency during the Classic period (Aoyama 2017a, 2017b; Golitko et al. 2012).
San Martín Jilotepeque (SMJ) is in department of Chimaltenango, Guatemala in the
highlands (Figure 4). SMJ was first exploited during the Paleoindian period through to the
colonial and historic periods (Braswell and Glascock 1998:353). El Chayal is located to the
southeast of SMJ (Figure 4), across an area of 300 square kilometers in the departments of
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Guatemala and El Progreso (Ley 2011:130). Both SMJ and El Chayal consist of multiple
outcrops of raw obsidian material spread over an area. These outcrops have been extensively
surveyed and tested using Neutron Activation Analysis (NAA) and handheld X-Ray
Fluorescence (pXRF) (Aoyama 2017b; Moholy-Nagy et al. 2013; Ferguson 2012; Golitko et al.
2012).
Ixtepeque is further south along the modern border with Honduras, and closer to the site
of Copan (Figure 4). While located directly south of Tikal and the central lakes region of the
lowlands, Ixtepeque was not a popular source across the lowlands until the Terminal Classic and
Postclassic periods (Golitko et al. 2012). Additional sources from further north in Mexico have
been recovered at lowland Maya sites. Pachuca obsidian is a distinct green color and often tied to
influence from Teotihuacan during the Early Classic period. While Mexican obsidian sources
were commonly present at Tikal (Moholy-Nagy et al. 2013), they were completely absent from
Holtun.

Figure 4 Map of obsidian sources (triangles) in relation to major Maya sites (circles) (Aoyama
2017b:215).
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3.2 Holtun
A. Site Overview
Holtun is a secondary civic-ceremonial center, with adjacent settlement areas, located in
the Central Lakes region of the district of Petén in Guatemala (Figure 5). It is an ideal location
for testing for non-elite versus elite economic agency. It is proximate to large polities, like Tikal,
but sufficiently separate to be outside of their direct economic control. Holtun is smaller than the
polities that typically serve as a focus of Maya economic research, but is larger than the small
hamlets and farming villages that are an ancillary research focus. Much of the Maya lowlands
was made up of secondary centers like Holtun, which were large enough to possess large civic
ceremonial structures and a wide range of socio-economic levels.

Figure 5 Map of Holtun in the Yaxha-Labna Lake Basin, Guatemala (Callaghan et al.
2017a:335).
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Holtun is located to the south of Lake Yaxha and contains major architectural features
dating from the Preclassic period (800 BCE – 250 CE) through the beginning of the Postclassic
(1000 CE). To date, 13 major groups have been mapped in Holtun’s site center, including an Egroup structure, ballcourt, triadic group, and elite household groups near the site epicenter.
Additionally, the northern settlement has been extensively mapped with 30-40 household groups
identified and an approximately 20-26% sample excavated as part of this research. An additional
10-15 households make up the southern settlement, which has been mapped but not yet
excavated.
Quantities of imported materials, like obsidian, are far lower for Holtun than either
Yaxha or Tikal. Tikal especially includes the largest quantities of obsidian tools, debitage, and
cores recovered for any lowland Maya site (Aoyama 2017a, 2017b; Moholy-Nagy 1991, 1997;
Moholy-Nagy et al. 2013). Holtun possessed a much smaller sample size of obsidian, with an
emphasis on the import of already prepared cores for blade production. Where these cores were
imported from is at this time unknown, though Tikal, or directly from the highlands are both
possibilities.
B. Occupation History
The earliest monumental and domestic construction phases at Holtun dated to the Middle
Preclassic period (800 BCE). Construction of the site’s epicenter and elite domestic spaces was
well underway during the Late Preclassic period when Holtun experienced the first of two major
population and construction booms. During the Early Classic period monumental and domestic
construction slowed dramatically, possibly ceasing completely. Population may have also
declined. This period likely marked a brief Early Classic hiatus for Holtun.
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During the Late Classic period, Holtun experienced its second major boom in population
and construction. In the site epicenter large temples from the Preclassic were built over and
transformed into even larger structures following Classic period architectural trends. During this
time the northern settlement area (Figure 11) also expanded significantly, with the construction
of the majority of its non-elite household groups (Crawford 2017). Materials dating to this period
reached levels that surpassed that of the Late Preclassic.
Ceramics and construction dating to the Classic period were present in every civic
ceremonial and domestic group in the site center and in the northern settlement area. The nonelite sectors of the site, especially within the northern settlement (Figures 13 and 14),
experienced major population and activity expansion (Crawford 2017).
Holtun continued to expand and thrive into the Terminal Classic period. However, by the
end of the Terminal Classic many of the civic ceremonial and domestic groups once again
experienced a lack of expansion and even abandonment. Occupation continued in some groups
into the Postclassic period, but the site was soon abandoned completely.
C. Excavations at Holtun
Prior to 1994, the site of Holtun was mostly known to the local communities like La
Máquina located at its entrance. Unfortunately, given its location along a major highway, the site
was also well known to looters. In 1994, Ponciano (1995) began the first formal investigations at
Holtun by mapping the epicenter and recording looters trenches in large temple structures
(Figure 6) (Kovacevich et al. 2011a:3). Within the site center, Ponciano (1995) recorded 86
structures and registered the site with the name “Holtun,” which translates to “Head of Stone”
due to the elaborate mask façades uncovered in Group B (Kovacevich et al. 2011a:3). These
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Preclassic period masks were characteristic of lowland Maya construction across larger and
smaller centers (McKillop 2004:8). Fialko (1997, 1998) began investigations into Holtun in
1997, with two field seasons of mapping, minor excavations, and conservation and consolidation
of looted structures (Figure 7) (Kovacevich et al. 2011a:3). Fialko’s work at Holtun was part of
the larger Proyecto para la Protección de Sitios Arqueológicos de Petén (PROSIAPETEN),
undertaken by the Guatemalan government. In addition to recording basic chronologies of
structure construction, Fialko closed looters trenches that endangered the architectural integrity
of large temple structures and protected exposed painted and carved plaster uncovered through
looting. The maps and preliminary excavations of Fialko (1997, 1999, 2002) facilitated initial
planning for the Holtun Archaeological Project (Proyecto Arqueologico Holtun) which formally
began in 2010.
The Holtun Archaeological project, led by Brigitte Kovacevich and Michael Callaghan
then at Southern Methodist University, and now at the University of Central Florida, began in
2010 with extensive surface and architectural surveys (Figure 8). In 2011, I joined the team as
excavations began at the site. In 2011, we focused on sampling every plaza in the site center and
establishing chronologies for each group. Test units were placed in groups A through L,
uncovering evidence for Preclassic through Postclassic occupations at Holtun (Kovacevich et al.
2011a; Crawford et al. 2012) (Figure 9). All maps used with the permission of the Holtun
Archaeological Project.
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Figure 6 Early map of Holtun (Ponciano 1995:491).
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Figure 7 Early map of Holtun (Fialko 2002 in Kovacevich et al. 2010:5).
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Figure 8 Map of excavations from the 2010 field season (by Guzman in Kovacevich et al.
2010:5).
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Figure 9 Map of excavations from the 2011 field season (Guzman 2011:9).
No excavation field seasons took place for the project during either 2012 or 2013, though
a laboratory season did occur in 2012. In 2014, the project returned to Holtun to gather soil
samples from Group D and Group F Plaza A and Plaza B (Figure 10). As part of this research,
grid systems were used for the open plaza areas for soil coring, as well as small excavation test
units.
In 2015, the project continued its establishment of construction chronologies of the large
civic ceremonial plaza group known as Group F, Plaza B, as well as returning to Group F, Plaza
A (Figure 11). I also began my pilot study, funded by a National Geographic Young Explorer
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Grant and a Sigma Xi Grant-In-Aid, focused on a non-elite household in the site center (Group
H).

Figure 10 Map of excavations from the 2014 field season (Guzman 2014:4).
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Figure 11 Map of excavations from the 2015 field season (Guzman 2015:50).
In 2016, there was continued focus on the civic ceremonial architecture of Group F, Plaza
B, and its adjacent support groups, as well as excavations in elite domestic plazas across the site
(Group F, Plaza A and Group E). I continued excavations in non-elite Group H, with a new
strategy relying on grid systems first developed in the 2014 field season (Figure 12). I also
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developed my classification system based on these excavations and those undertaken in elite
contexts. Mapping of the northern settlement also occurred during the 2016 field season.

Figure 12 Map of excavations from the 2016 field season (Guzman 2016:167).
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In 2017, the project returned with multiple objectives. At this time, I was awarded my
National Science Foundation Doctoral Dissertation Improvement Grant (NSF DDIG
ID#1743532), and began working separately from the larger project. They continued to focus on
civic ceremonial and elite domestic groups in the site center (Groups A and D), while I took the
typology developed for my dissertation proposal and tested it on the northern settlement (Figure
13). I excavated eight plaza groups in the northern settlement area, which made up the non-elite
sample of this project.
During 2018, excavations did not occur at Holtun. Instead, I traveled to the project
laboratory to sample and analyze artifacts from previous field seasons. I focused primarily on
lithic artifacts at this time, though ceramics were also sampled for future analyses. During
previous field seasons laboratory work included preparing samples for export, lithic analyses,
and photographic documentation of artifacts.
D. The Northern Settlement
The northern settlement is one of several settlement areas around the site center of
Holtun. The discovery of settlement areas is key to understanding who lived at and around
Holtun, and what activities took place beyond the civic ceremonial core of the site. The bulk of
Maya households were often located outside of the site core (Ashmore and Wilk 1988; Haviland
1988; Henderson 2012; Hendon 1996, 2004, 2008, 2009; Hirth 1993; Hoggarth and Awe 2015;
Manahan et al. 2004). Additionally, non-elite domestic spaces were almost entirely located
outside of site core areas away from civic ceremonial plazas (Ashmore et al. 2004; Gonlin 2004,
2012; Haviland 1988, 2014a, 2014b; Henderson 2012; Marcus 2004; Masson and Peraza Lope
2004; Robin 2002, 2003).
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Figure 13 2017 Holtun map, including sampled groups (modified from Guzman 2017:33).
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Figure 14 Map of the northern settlement of Holtun (modified from Guzman 2017:33).
While the site center is protected as a national park, most of the northern settlement area
exists today on modern agricultural lands either for milpa farming or cattle grazing. Permission
for mapping of this settlement area was granted and undertaken by Guzman in 2016. I received
permission for excavation in the northern settlement area in 2017 (Figure 14). During the 2017
field season I sampled eight plaza groups within the settlement, representing 20-26% of the
northern settlement area (Figure 14). Like the site center, the settlement area is spread across
natural hills, with plaza groups primarily constructed at higher elevations. Barriers to these
groups primarily consist of the natural topography. Unlike the site center, the northern settlement
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topography appears to be more natural than human altered. Additional settlement areas have
been mapped for Holtun but were not included in this research, including the southern settlement
area which appears to be smaller. It is likely that these other settlement areas also include
extensive evidence for non-elite households.
3.3 Excavation and Household Typology
To sample households from multiple levels of society, rather than using a simple
dichotomy, a classification system was developed ranking household groups based on specific
criteria from most elite (HH1) to least elite/most common (HH6). This classification was
developed specifically for Holtun and this dissertation project and should not be applied
elsewhere without first customizing it to different site structures and organization.
To mitigate issues related to the identification of non-elite households I relied upon
previous research (Ashmore et al. 2004; Earle et al. 1987; Masson and Peraza Lope 2004; Robin
2013; Schwarz 2013) where the class rank of households is identified based on the excavation
and examination of architectural units including size (area), height, elaboration, quality of
materials, number of built in features (Marcus 2004:268; Blanton 1994; Hirth 1993; Haviland
1988, 2014a, 2014b; Hutson 2020:72), incorporation of bedrock into construction or bedrock
alteration (Haviland 2014b), elements of outdoor patio spaces (i.e., plaster versus gravel exterior
floors) (Robin 2013; Haviland 2014b), as well as proximity to the site center(s) (Groups F-B and
B) and the accessibility of the group. One of these criteria alone would provide an incomplete
image of the status of the group, and lead to misidentification or oversimplification. For
example, mound or structure size may be related to investment in architecture, but also must be
considered as a possible outcome of extended occupation and renovation over time (Haviland
2014b:38-39), supporting the need for multiple criteria in assigning status.
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Figure 15 Household classification system (Blue – elite, red – non-elite) (figure by author).
Civic ceremonial groups included those without specific domestic structures, with wider
governmental and/or ritual functions. These groups typically were represented by large triadic
group and temple or pyramids structures, as well as E-Group structures for astronomical
functions. This includes Group B and Group F, Plaza B as well as its surrounding support plazas
of C, D, and N.
HH1 groups consisted of the most elite groups within Holtun (Figure 15). Generally, the
most elite household groups were attached to the site center or to monumental architecture. They
all contained investment in architecture, as seen through the surface mounds and the use of
formal cut limestone blocks in the construction of stone structures that made up the houses.
These domestic structures often consisted of both masonry substructures, and partial to complete
masonry superstructures. These household groups consisted of anywhere from 4 to 6 structures,
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or more; all of which included masonry walls of at least 2-3 meters in height. The presence of
masonry walls allowed for surface visibility.
While Haviland (1988) argues that all Maya domestic plaza groups, regardless of socioeconomic status, would include two to five structures representing cohabitation by extended
families rather than nuclear families, the number of mounds may also correspond to investment
in architecture (Haviland 2014b). Neither elites nor non-elites resided only with small nuclear
family units, but a higher number of structures might have related to investment in construction
and availability of space and resources. Lower status families might still have resided in
extended family groups within a single plaza, but might have shared smaller (1 meter or lower
masonry walls and/or perishable walls) and fewer structures (less than 4) than an elite extended
family unit (Haviland 2014b; Wilk 1988). Higher status plazas might also have included a larger
number of mounds on average than lesser elite or lower status groups. This may be due to a
greater number of generations within an extended family of higher status inhabitants of that
group. Thus, more access to resources and higher status likely allowed for expansion and
additional architectural features as the family grew over time (Haviland 2014b). For Holtun,
these highest-ranking groups were also placed atop a hill that was expanded and modified during
antiquity, typically during the Preclassic period, to make a plaza sometimes up to 100 square
meters in size. The buildup of these plazas could be up to four or five meters of fill in height, as
seen in Group F, Plaza A (Kovacevich et al. 2011a). This rise allowed for an improved view of
periphery households, while limiting the accessibility of the group, cutting off the elite
households and monumental plazas from non-elite areas.
Additionally, HH1 groups possessed evidence of quantities of luxury goods that matched
that of civic ceremonial groups, including jadeite, fineware pottery (including polychromes),
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obsidian, and other materials typically restricted to more elite individuals. These groups were
associated with the function and maintenance of the adjacent civic ceremonial groups, and often
the goods associated with both overlapped. An example of a HH1 group at Holtun was Group F,
Plaza A. This group was adjacent to Group F, Plaza B, which contained an E-Group structure
and two other monumental structures originally built during the Preclassic, and continuously
rebuilt and reused through the Terminal Classic. Additional groups classified as HH1 included
Group C, Group J, Plaza A, and Group I (Table 1).
HH2 groups consisted of the second most elite groups at Holtun (Figure 15). These
groups were located within the site core, typically within 50 to 100 meters of civic ceremonial
groups. However, unlike HH1 groups, they were not directly connected to civic ceremonial
groups. There was still evidence of investment in architecture for these households, including the
use of formal cut limestone blocks, but the structures were slightly smaller than those in HH1,
with masonry walls around one to two meters in height. These groups tended to consist of 4 to 5
mound structures, with a large patio area of sometimes up to 50 square meters in area. The size
of these groups was likely due to the ability to continue the same levels or higher of architectural
investment as their extended families grew over multiple generations (Haviland 2014b). They
were often built up, utilizing natural hills at the site and extensive construction fill. They were
difficult to access from the periphery, though slightly easier to access than HH1, with 2-3 access
points into enclosed plazas. Luxury goods were still present in these groups and included jadeite,
obsidian, and fineware pottery. For Holtun, an example of a HH2 group was Group E, which
consisted of large structures, and included multiple human burials, a cache of obsidian, and a
canine interment. Additional HH2 groups included Groups K, D, A, and L (Table 1).
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HH3 groups consisted of the middle level between elite and non-elite, though they were
grouped with non-elites in this study (Figure 15). These groups were typically located 100 to 200
meters from civic ceremonial plazas, and did not have direct access to them. Group N33 was one
exception to this distance rule as it was over 300 meters from the nearest civic ceremonial plaza,
Group B. However, it possessed all other characteristics associated with HH3 contexts. HH3
groups generally consisted of 3 to 4 mound structures with masonry walls of cut limestone
blocks, typically around 1 meter in height, or lower. This decrease in number of mounds was not
always expected of lower status groups, but might have occurred due to decreased access to
materials or labor in the construction of new structures as family units grew over multiple
generations (Haviland 2014b). Structures were often not completely constructed out of cut stone
blocks either. Instead, many domestic structures consisted of stone platform substructures with
perishable superstructures of wood, poles, thatch, and plaster. Formal plaster floors were also
present, both within the structures and in the plaza, suggesting greater investment than lower
status groups.
Luxury goods, while present, were in much smaller quantities than in HH2 contexts, and
might have indicated curation over long periods. While they were often located on rises with
investment in build up (one meter or less in fill), the edges of the plazas were more open and
accessible. An example of HH3 was Group H, which while built on a hill, directly overlooked
periphery households to the south. This group, while adjacent to civic ceremonial plazas, did not
have direct access to them and included architecture with less investment than HH2 groups. The
other HH3 groups were located in the northern settlement area and included N33 and N10
(Figure 14). These two groups were separated from other northern settlement groups due to a
higher investment in architecture and material culture more in line with Group H, and therefore

50

were classified as HH3 (Table 1).
HH4 groups represented higher-ranking commoners (Figure 15). These groups were
located outside of the site center in the settlement area, 300 meters or more away. They were not
attached to or near monumental architecture. They consisted of 2 to 4 small to medium sized
mounds. Some HH4 groups included more than four mound structures, despite otherwise falling
within this category. Like higher status families, lower status families continued to grow over
time, but were possibly not able to expand permanent architectural features at the same rate and
investment each generation as higher status families. Expansion might have required lower
investment in materials or architecture related to changing status and access (Haviland 2014b).
While there was some investment in architecture, in the form of stone platforms forming
substructures, HH4 structures were much smaller and less formal than HH3 structures, at less
than 50 centimeters in height. The superstructures likely consisted of wood or poles with
thatched roofs (Gonlin 2004, 2012). These groups were built on natural hills, without significant
artificial build up in antiquity, and were often open and accessible from outside the plaza. While
more elite groups constructed walls or used domestic architecture to enclose the plaza, HH4
groups often did not. Additionally, the patios were visible to those living on other hills, and to
the more elite households above. Some luxury goods were present, especially obsidian, fine
serving ware ceramics, and shell, but other goods like jadeite were non-existent. The HH4
groups were located in the northern settlement, and included Groups G, N8, N11, N12, N14, and
N9 (Table 1).
HH5 groups represented lower-level commoners, although they were not the lowest
group of households, they were the lowest level sampled within the periphery of the site center
(Figures 14 and 15). These households were located outside of the park, and over 350 meters
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away from the site center. HH5 groups contained 2 to 3 short mound structures, at 25 centimeters
or less in height. Additional perishable superstructures were possibly built as a family unit grew
(Haviland 2014b), and/or lower status households were not occupied over as long of periods or
as many generations, due to necessary movement for resources and space. These structures were
low profile and barely visible on the surface. Additionally, rather than using formal cut stones,
these stone substructures were built using chert nodules and recycled or uncut limestone. They
were located within low areas in the periphery, with no investment in the building up of the plaza
and little to no access to natural hills. The plazas were open and visible to neighboring groups
located at higher elevations. There was very little to no evidence of luxury goods or material
culture, other than chert debitage and nodules and utilitarian pottery. Only a single group, N21,
was classified as HH5 in the northern settlement sample due to low surface visibility.
HH6 groups were not sampled in this study (Figure 15). These groups were generally not
visible on the surface, because they did not involve the building of stone substructures, even
shallow/one level ones, and likely consisted almost entirely of perishable materials. Material
goods were scarce, they were also often much farther from the site center itself, and these
household groups were extremely difficult to locate and sample (Marcus 2004). Often, they are
located on modern farmlands, and because they lacked surface architecture, were destroyed when
land was cleared for milpas.
At least three patio groups from almost all the identified levels (HH1 through HH4 but
not HH5) of society at Holtun were excavated. The focus was on excavation units behind
structures, to locate midden contexts, as well as plaza test pits in front of the structures for
production areas. The exception to this is HH5, where only a single plaza group was identified
and excavated. A total of 27 patio groups were excavated and included in this sample (Table 1).
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These groups were considered for both Preclassic and Classic occupations whenever possible to
measure change over time in addition to comparisons across socio-economic levels.
Table 1 Rankings of all groups in this sample based on the classification system.
Rank

Group Name

Op. #

Civic Ceremonial

Group F, Plaza B
Group F, Plaza C
Group F, Plaza N
Group B
Group F, Plaza D

HTN 2
HTN 3
HTN 8
HTN 9
HTN 10

Household 1 (HH1)

Group F, Plaza A
Group C
Group J, Plaza A
Group I

HTN 1
HTN 11 & HTN 19
HTN 4 & HTN 15
HTN 12 & HTN 18

Household 2 (HH2)

Group K
Group E
Group D
Group A
Group L

HTN 5
HTN 6
HTN 7
HTN 14
HTN 16

Household 3 (HH3)

Group H
Group N10
Group N33

HTN 13
HTN 23
HTN 26

Household 4 (HH4)

Group G
Group N8
Group N12
Group N11
Group N14
Group N9

HTN 17
HTN 20
HTN 21
HTN 22
HTN 24
HTN 25

Household 5 (HH5)

Group N21

HTN 27

3.4 The Importance of Holtun
Holtun, a secondary center located in the Central Maya Lowlands, was a prime location
for examining trends in lithic production over time and by socio-economic level for the
following reasons. First, its location within a major center of Maya civilization suggested that it
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had access to extensive trade networks bringing in non-local raw materials, like obsidian.
Second, it allowed for the examination of trade and crafting within a site that was not necessarily
a dominant center in a very complicated region filled with constantly shifting power dynamics.
Holtun was not at any point a powerful polity or primary center, nor was it likely within the
direct periphery of any of its neighboring centers. Rather, it possibly existed somewhat on its
own, as power dynamics in the region constantly shifted. These shifting dynamics likely
impacted Holtun, but not to the level where they relied exclusively on one of their powerful
neighbors.
Third, the extensive occupation of Holtun from the Preclassic through the Terminal
Classic periods provided the opportunity to examine change over time, and not just between
socio-economic levels. Also, an apparent hiatus during the Early Classic helped to create a
distinctive temporal boundary between the Preclassic and the Late Classic periods for
comparison.
Fourth, the size of Holtun allowed for multiple levels of socio-economic status to help
establish that socio-economic status was not a simple dichotomy, and that both elites and nonelites were not internally homogenous. While a larger site would provide this range of levels, the
smaller size of Holtun helped to ensure a larger sample of these status levels over a smaller range
to avoid overwhelming amounts of data.
Finally, the fact that most excavations were undertaken by a single project, and that I was
present for almost all of them, helped to ensure that sampling strategies, excavation
methodologies, and analyses did not differ significantly between contexts and over time, beyond
the typical changes made year to year or excavator to excavator. I was able to analyze all the
lithic materials myself, ensuring that I could revisit and understand the data without needing to
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learn another analyst’s processes. While I did not excavate all the contexts in this sample myself,
I was present during those field seasons and assisted in much of the data collection, further
developing my understanding of the site and the data.
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CHAPTER 4:
METHODOLOGY

This chapter presents the methods used to address my research questions related to elite
versus non-elite economic agency and risk mitigation strategies. First, I discuss the hypothesis
for this research below and then provide my associated expectations and the tests used.
4.1 Hypothesis and Test Implications
I hypothesized that elites and non-elites would differ in their expressions of economic
agency through choosing distinctive means of conserving (a form of risk mitigation) lithic raw
materials and finished tools. Diachronic expressions of non-elite and elite agency were expected
as access to obsidian and/or emphasis on chert shifted from the Preclassic to the Classic. This
also allowed me to test previous assumptions that elites controlled the means of import and
production for lithics in the Maya lowlands in both the Preclassic and Classic periods. In doing
so, I worked to establish that non-elites were not passive pawns under complete elite control
(Ashmore et al. 2004; Brumfiel 1991, 1994; Marcus 2004; Masson and Peraza Lope 2004;
Masson 2002a, 2002b; Robin 2016).
First, I expected obsidian to become less restricted for both non-elites and lesser elites in
the Classic period compared to the Preclassic (Golitko et al. 2012; McAnany 2010:234; Rice
1987:84). I tested this, with obsidian mass to excavation fill volume ratios (Rovner and
Lewenstein 1997; Clark et al. 1989), with an expected increase of obsidian for non-elites and
elites. Degrees of retouch, use, and index of invasiveness tested for conservation through
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increased use/exhaustion of obsidian blades, with higher degrees of use, retouch, and exhaustion
representative of increased conservation during use rather than production (Aoyama 2017a;
Moholy-Nagy 2011). I also looked for conservation through more efficient use of raw materials
in production and/or use or exhaustion, for both elites and non-elites (Rovner and Lewenstein
1997; Sidrys 1979; Workinger and King 2020). Despite an expected increase in obsidian
abundance for all levels, non-elites were anticipated to focus on conservation to mitigate future
shortages and internal inequalities, because obsidian was still more limited than for elites or
larger neighboring centers. I also looked for conservation during production. I tested for this by
using mean blade-width and cutting edge to mass ratios (CE/M ratios), with lower widths and
ratios indicating increased conservation of raw materials in production (Rovner and Lewenstein
1997; Sidrys 1979; Workinger and King 2020).
I also expected emphasis on specific obsidian sources to change over time (Aoyama
2017a, 2017b; Dreiss and Brown 1989:71; Golitko et al. 2012; Moholy-Nagy et al. 2013:87-92;
Nelson 1985:637; Rovner and Lewenstein 1997:48). Regional patterns suggested an expected
shift from San Martín Jilotepeque (SMJ) obsidian dominance in the Preclassic to El Chayal
obsidian dominance in the Classic (Aoyama 2017a, 2017b; Braswell 2011; Brown et al. 2004;
Dreiss and Brown 1989:71; Healy et al. 1984; Moholy-Nagy et al. 2013:87-92; Nelson
1985:637; Rice et al. 1985). However, while I expected elites to follow this regional trend, I
expected non-elites to instead have greater access to lower quality SMJ obsidian more frequently
than higher quality El Chayal. Moholy-Nagy et al. (2013:85) found that at Tikal during the
Classic period, access to obsidian sources did not vary necessarily by social status, but by
proximity to the site center. However, due to the relationship between socio-economic status and
proximity to the site center at Holtun, I anticipated lower status households further from the site
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center to have less access than elites in the site core. To test for wider availability of obsidian
sources, a handheld XRF was used to assign sources to all sampled obsidian artifacts. I expected
conservation decisions to vary by source availability or value, as well as status or location in
relation to the site epicenter (Moholy-Nagy et al. 2013).
As an alternative, or in addition to obsidian conservation, I expected an emphasis on the
production of chert tools for specialized tasks or local trade, with intensified local production of
formal tools (Aoyama 2017a:297-298). This would represent risk mitigation through innovation.
In addition to increases in chert quantities (tested through chert to excavation fill ratios), I
expected an increase in tool options, both in type and material, as an indicator of economic
agency and expanding local economic status (Aoyama 2017a; Barrett 2011; Horowitz 2021).
This was tested through chert tool analysis, with the expectation of increased emphasis on chert
tool forms requiring greater skill in the Classic (Aoyama 2017a; Horowitz 2021). I also
compared the quality of the chert used over time and by status to measure for patterns of local
raw material availability, depletion, and conservation (Aoyama 2017a; Barrett 2011; Horowitz
2018; Horowitz et al. 2020).
The Petén is not well known for high quality, naturally occurring chert sources (Barrett
2011; Horowitz et al. 2020). If tool quality chert was depleted at any point, I expected
conservation behaviors like those expressed in obsidian production to be present for chert
(Barrett 2011). Indicators of overuse risk mitigation include a decrease in chert tool size as
quantities of tools and debitage increased, implying economic agency through conscious
conservation of raw materials (Barrett 2011). This was tested by comparing chert tool size over
time, and focusing on particularly abundant tool forms to ascertain if production strategies
changed over time and/or varied by socio-economic level. I tested changes in tool size regardless
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of tool form, but also on tool forms requiring greater skill, like blades, ovate bifaces, and
elongate bifaces.
Each of the above listed tests is explained in detail below. The results of these tests are
described in Chapters 6 through 8.
4.2 Obsidian Analyses
Obsidian, a volcanic glass from the highlands, was widespread across the Maya region
(see Asaro et al. 1978; Braswell 1996; Braswell and Glascock 1992, 1998; Moholy-Nagy et al.
1984; Rice et al. 1985). While obsidian was an exotic material that could only be procured
through long distance trade, previous research in the Maya lowlands suggest that obsidian did
not function as an indicator of social status for most large polities, especially during the Classic
period (Moholy-Nagy et al. 2013:85; Rice 1987:80-82). Despite its exotic status, obsidian was
generally available to all levels of society in rural and urban settlements in the Maya lowlands,
especially during the Late Classic and Postclassic periods (Hoggarth and Awe 2015:510; Masson
2002a:5, 2002b:347; Rice 1987:80; West 2002:150-151). However, the quantities and qualities
of obsidian available may have been tied to socio-economic status and power (McAnany 2010;
Rice 1987).
To ascertain if access to obsidian changed over time, and not due to excavation sampling
biases, the ratio of obsidian weight to excavation fill volume was calculated. Previously, these
calculations were used in measurements of obsidian trade index developed by Sidrys (1973,
1976). Rather than use this measurement to ascertain trade index, I used the weight of obsidian
(in grams) recovered per level of excavated volume (in cubic meters) to provide a check for
sampling biases in the quantity of obsidian recovered over time.
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Unlike studies at archaeological sites that possess collections excavated over multiple
decades with varying recovery and screening methodologies, Holtun’s excavations occurred
primarily between 2011 and 2017 by roughly the same team members. This helped to ensure that
screening and recovery methodologies were, for the most part, uniform across the entire sample.
However, despite this uniformity in collection and use of screens, the selection of specific areas
for excavation and the focus of varying team members on different periods and archaeological
hypotheses/research questions required a quantitative check for possible sampling biases.
Basic analysis of each obsidian artifact was also recorded. Length, width, thickness,
weight, portion of blade (if applicable), degree of use, and cortex presence/absence were
recorded for each obsidian artifact (see supplemental data). Measurements for all obsidian
artifacts were taken with calipers at the widest, longest, and thickest points. Length was taken
from the platform if present. Tool form was recorded for each obsidian artifact, starting with
classifications as blade, flake, or core (Appendix A). Within each of these groups they were then
divided into types of blades, flakes, or cores, and portions for blades (proximal, distal, medial, or
whole) (Appendix A). Blades were categorized as small percussion blades, first series,
macroblades, final series, or blade fragment (Appendix A). However, since most of the blades
recovered were fragmentary, these categories became less important for testing my hypothesis.
Flakes were categorized as macroflakes, flakes, rejuvenation flakes, chunk, overhang removal
flakes, bifacial thinning flakes, or retouch flakes (Appendix A). The flake type was mostly used
to ascertain if core preparation or rejuvenation occurred at Holtun. Cores were categorized as
macrocore, preform, polyhedral core, exhausted polyhedral core, bipolar core, or percussion core
(Appendix A). This category also became less important for testing my hypothesis, as all the
cores were either polyhedral cores, exhausted polyhedral cores, or exhausted polyhedral cores

60

reduced by bipolar reduction.
Degree of use was measured using a qualitative scale for macroscopic observations of
edge use for blades and flakes. Each blade or flake was visually divided into sectors and the
amount of wear in each section examined by a single analyst. Sectors with higher percentage of
space visually identified as worn, as well as the number of sectors exhibiting wear, were tallied
to identify use as “none to very slight”, “slight”, “moderate”, or “heavy.” None to very slight use
included less than 25% of the sectors indicating any evidence of wear. Slight use was indicated
by 25-50% of the sectors indicating wear. Moderate classified blades with 50-75% of the sectors
indicating wear. And Heavy indicated 75-100% of the sectors indicating wear. Blades and blade
fragments were typically segmented into 4 or more sectors depending upon their length. While
this does not provide a quantitative or microscopic measurement of use, it served to differentiate
barely used tools (none to very slight) from well used tools (moderate to heavy). Future microware studies should help to better measure and understand use patterns of obsidian blades and
flakes (Aoyama 2017b).
A similar methodology was used for recording retouch. However, rather than degree of
retouch, the location of possible retouch was recorded as ventral, dorsal, or bifacial to deduce
patterns of retouch related to location as well as degree. The location of retouch analysis did not
produce statistically significant patterns and, therefore, was not included in the results discussed
in Chapters 6 and 7. Retouch location results are instead included in Appendix D.
In addition to qualitative macroscopic analysis of use and retouch, I adapted a more
quantitative approach to retouch calculation from Clarkson’s (2002) Index of Invasiveness, using
obsidian blades and blade fragments rather than larger (typically chert) bifaces (see Andrefsky
2005:175-176; Crawford and Kovacevich 2016, 2017). Each blade fragment was divided into 4
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zones on the ventral and dorsal sides, with 8 zones in total (Figure 16). Andrefsky (2005) and
Clarkson (2002) suggest 16 total zones for much larger tools, but 8 zones were sufficient for
small blade fragments. The sum of all the zones was divided by the number of total zones for an
average between 0 and 1. Following the summation and averaging of the zones, they were coded
and recorded as follows: 0 as “0” no retouch; 0.0001 – 0.24 as “1” minimal retouch; 0.25-0.45 as
“2” moderate retouch; 0.5-0.74 as “3” heavy retouch; and 0.75-1 as “4” very heavy retouch. This
application was not without its limitations, but did provide a less subjective means of analyzing
the possible amount of retouch when characterizing changes in conservation and use of obsidian
over time.

Figure 16 Index of Invasiveness on a blade fragment (Crawford and Kovacevich 2016).
Contingency tables provided significance testing for use, retouch, and the index of
invasiveness. These tables were calculated using frequency data for each category in Windows
Excel. Tukey-Freeman deviates were also provided. Data was considered over time (Preclassic
vs. Classic), as well as by socio-economic status based on the five categories and on collapsed
categories of elite and non-elite. While a five-tiered system was developed to rank groups by
socio-economic level (Figure 15) to avoid a simple dichotomy of the inhabitants of Holtun,
sample size issues required the collapsing of categories into elite or non-elite for significance
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testing. This does not, however, mean that Maya socio-economic status fell solely into those two
groups. In fact, while the middle level group (HH3) was included with non-elites, they often had
differing patterns from other non-elite levels (HH4 and HH5) and the two elite levels (HH1 and
HH2). Future research will attempt to focus on this middle group separately from those above
and below it.
Blade-width was also calculated and compared. The original purpose of Rovner’s (1975)
blade-width analysis was to ascertain patterns of trade and access to obsidian as it related to the
distance of the site where the blades and blade segments were recovered from the sources.
Rovner and Lewenstein (1997:44-47) argue that the further down the line of exchange a site was,
the lower the average blade-width should be for obsidian blades recovered from that site. While
this metric was not directly applicable to the research presented here, it did lead to questions of
whether average blade-width remained relatively constant through time and across socioeconomic status. It is important to note that this analysis as a means of ascertaining access
assumes that obsidian blades were imported as finished blades, rather than prepared cores or
nodules (Rovner and Lewenstein 1997:44). It is more likely that prepared cores were imported
and then used in local production of blades at Holtun (Aoyama 2017a, 2017b; Clark 1987, 1997;
Clark and Lee 1979; Dreiss and Brown 1989; McSwain et al. 1991; McAnany 2010:234;
Moholy-Nagy et al. 2013; Sheets 1975; Workinger and King 2020). Instead, this analysis was
useful for understanding internal access to blades after their production from imported cores.
Moreover, this analysis illustrated not only internal socio-economic access, but also changes in
production choices for blades over time, and served as an indicator of conservation of cores to
create larger volumes of smaller blades more efficiently.
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In addition to blade-width and use, conservation of obsidian cores was measured through
the calculation of mean cutting edge to mass (CE/M) ratio of medial blade fragments. I used
Workinger and King’s (2020:630) CE/M calculation, by “multiplying the length of medial blade
segments (in centimeters) by two and dividing that figure by the weight in grams.” Medial
fragments are preferred for this calculation because obsidian blades were typically broken into
segments prior to use, with medial fragments serving as the “most desirable because they lacked
the curvature of the distal end and because they did not include the bulb of pressure associated
with the proximal end” (Workinger and King 2020:630). Also, Workinger and King (2020:630)
suggest that as obsidian blades became scarcer, it was customary across Mesoamerican cultures,
from the Preclassic through the Classic periods, for medial fragments to be broken into smaller
segments (see also De León et al. 2009). The CE/M ratio assists in establishing if increasing
quantities are due to greater availability, or, instead, to amplified conservation through the
practice of breaking medial blade fragments into more pieces for expanded use (De León et al.
2009; Workinger and King 2020:630).
I focused on increased cutting edge as a marker of manufacturing decision-making or
improving skills useful in conserving imported cores. The higher the average CE/M ratio, the
thinner and narrower the medial blade fragment was. This may suggest that higher CE/M ratios
correspond to increased conservation of obsidian cores to produce more blades than those with
lower CE/M ratios (Workinger and King 2020). CE/M ratios at Holtun were also compared to
average CE/M ratios published for lowland and highland Maya sites (Sidrys 1979; Workinger
and King 2020). While Holtun is part of the lowland Maya region, it is not one of the major
centers used in the calculation of Sidry’s (1979) lowland CE/M ratio average. Comparing
Holtun’s CE/M ratio tested if it followed the same patterns of obsidian production and
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consumption as larger, more powerful lowland polities, like Tikal. Comparison with the
highlands was also important because their obsidian was a local resource, rather than imported,
thus possibly requiring less conservation.
4.3 Obsidian Sourcing
Source of imported obsidian was also an important factor in this research. Handheld XRay Fluorescence (XRF or pXRF) provides an efficient means of analyzing obsidian materials in
field and museum settings. Handheld XRF analysis is both portable and non-destructive. It is
compact, consumes less power, and weighs less than desktop XRF machines, providing
portability, even to distant and remote locations (Liritzis and Zacharias 2011:109). Additionally,
the non-destructive feature of this analysis is extremely useful for rarer archaeological and
museum materials. It is also a rapid technique providing quick, accurate results (Liritzis and
Zacharias 2011:109). The sensitivity of the device allows for the added benefit of detecting
materials at the parts-per-million (ppm) level (Liritzis and Zacharias 2011:110).
I followed the handheld XRF methodology outlined by Moholy-Nagy et al. (2013) and
Golitko et al. (2012) to test if access to sources changed over time or by socio-economic status. I
also considered source as a possible factor in conservation decision-making. Moholy-Nagy et al.
(2013) argue that handheld XRF analysis is the most efficient, reliable, inexpensive, and
reproducible method of chemically sourcing obsidian in the Maya area (see also Liritzis and
Zacharias 2011). In 2018 a Bruker Tracer III-SD handheld XRF instrument belonging to the
Holtun Archaeological Project at the University of Central Florida (UCF) Department of
Anthropology was used in a laboratory setting to analyze all obsidian artifacts recovered and
exported from Guatemala from 2011 and 2014 to 2017. Only two samples could not be exported
in time for analysis and were excluded from sourcing. The tracer was tested against the USGA
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Rhyolite Glass Mountain (RGM-2 1283) standard. The results of testing the standard indicated
that the instrument was functioning within accepted ranges when run in “heavy element” mode
(40 KeV, 10μ) with the green filter (for the elements K, Ca, Ti, Mn, Fe, Zn, Rb, Sr, Zr, and Nb).
These are the same settings used for the analysis of obsidian artifacts from Holtun (Crawford and
Kovacevich 2017; Kovacevich et al. 2014:145-147).
All data was calibrated utilizing a calibration dataset from the Missouri University
Research Reactor (MURR), based on their extensive library of Neutron Activation Analysis
(NAA) and handheld XRF data (calibration dataset located in Appendix B and supplementals).
The filter for analysis of higher Z elements (Fe to Mo), or the green filter, was selected because it
is optimized for Rb, Sr, Y, Zr, and Nb (Speakman n.d.:14). The MURR calibration included
twelve known obsidian sources with pdz files for 4 to 10 different known specimens for each
(Appendix B). The twelve known sources included three major sources found in Highland
Guatemala (El Chayal, San Martín Jilotepeque, and Ixtepeque), as well as other sources from
across Mexico found in other lowland Maya sites (Appendix B).
The MURR dataset was used to mitigate issues brought up by Frahm (2013, 2019) and
Martindale et al. (2021), surrounding possible overestimated ppm for Rb, Sr, Y, and Zr by the
built in Bruker calibrations. While Martindale et al. (2021) concluded that some of the errors in
ppm counts observed by Frahm (2013, 2019) were more related to customizable aspects of the
factory calibrations, it was felt that the MURR calibration was the most up to date and fitting
calibration for this research. Moreover, MURR’s calibration is built on a “long history of
obsidian analysis by NAA and consequently a massive source library including almost every
known obsidian source in the world” (Ferguson 2012:405). This calibration is used with the
handheld XRF at MURR and is based on NAA data “in order to maximize the potential to find
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sources not anticipated in a particular study, and thus not yet fully characterized by XRF”
(Ferguson 2012:406). Within the larger MURR calibration dataset, only known sources for
Mesoamerica were selected for comparison.
Following the collection of the chemical composition of each obsidian piece, the data
underwent statistical analyses to group elements present and compare them to existing known
ppm data. While cluster analysis (CA) and principal component analysis (PCA) are popular
statistical techniques for archaeometry, Liritzis and Zacharias (2011:118) state that simpler
scatter plots for obsidian with previous CA corroboration can sufficiently differentiate well
documented obsidian sources with high confidence. Scatter plots, specifically bivariate plots, are
commonly employed by archaeologists analyzing obsidian in Mesoamerica (see Aoyama 2017b;
Golitko et al. 2012). Bivariate plots with 95% confidence ellipses were formed around known
ppm data for the three major obsidian sources in Guatemala (El Chayal, SMJ, Ixtepeque), as well
as major sources from Mexico (Appendix B). While Moholy-Nagy et al. (2013) utilized CA, the
limitations of cluster analysis became problematic when only looking at three known sources.
Moholy-Nagy et al. (2013) included more known sources in their CA, because Tikal had access
to Mexican obsidian sources not found at Holtun. Like my study, Aoyama (2017b) and Golitko
et al. (2012) instead use bivariate plots to group specific elements and create clusters around
known samples.
Bivariate plots were created for every possible combination of six elements to form
clusters that could then be compared (Appendix B). Ferguson (2012:408) stated that “only six
elements are routinely used in obsidian provenance studies,” which include Fe, Rb, Sr, Y, and
Zr, Nb. All the above listed elements except yttrium (Y) were used in this analysis. Manganese
(Mn) was also considered in bivariate plots, though found to not be as reliable as the other
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elements in differentiating between SMJ and El Chayal. Yttrium (Y) and niobium (Nb)
concentrations are also not available using NAA (Ferguson 2012: 408), the basis for the MURR
calibration and comparison datasets. The most reliable and clear clusters were created from the
bivariate plots of Sr by Rb, Zr by Rb, Zr by Sr, Fe by Rb, Fe by Sr, and Mn by Sr (Appendix B).
Once these plots were compared, each obsidian piece was assigned a source identification
based on the known sources. Outliers that could not be confidently assigned a source cluster
remained unidentifiable. Three unidentifiable artifacts were too thin, too narrow, or not flat
enough to fully cover the aperture, making it difficult for the tracer to collect enough of a
signature to reliably source it. Liritzis and Zacharias (2011:127-131) argue that fully covering the
apparatus window is necessary for accurate readings. Often an artifact that is either too small to
cover the aperture, or too curved to lay flatly on the aperture, can lead to inaccurate readings
(Ferguson 2012). This issue combined with a minimum required thickness, which varies by
element and material, may lead to unidentifiable samples (Ferguson 2012; Liritzis and Zacharias
2011). Two other samples were unidentifiable for unknown reasons.
Each test built upon other tests. For example, data gathered from obsidian sourcing
(handheld XRF), was combined with blade-width, CE/M ratio, use and index of invasiveness to
better understand the impact of source on conservation decisions at Holtun. Linear regression
and binary regression modeling in SPSS were used to compare CE/M ratios, blade width, portion
of blade, and tool form to better understand the role of socio-economic status, period, and source
in changes related to blade production and use. These models combined with contingency tables
allowed for significance testing in observed socio-economic and diachronic variation.
Linear regression modeling in SPSS served as significance testing for mean blade-width
and CE/M ratio data, comparing between context, period, status, and source. For the first models
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related to blade width and CE/M ratios, I developed four different categories: Classic,
Preclassic_Status, Classic_Status, and Source. “Classic” tested for significant differences
between periods for non-elites in the initial model, and elites in the second model.
“Preclassic_Status” tested for significant difference between elites and non-elites during the
Preclassic. “Classic_Status” tested for significant differences between elites and non-elites
during the Classic. “Source” tested for significant differences between El Chayal and SMJ
regardless of period. Since I found that source did vary by period, additional categories were
added in the form of “Preclassic_EC” and “Classic_EC.” Each of these categories tested for
significant differences between El Chayal and SMJ first in the Preclassic and then the Classic. In
all these models the dependent variables were either blade width or CE/M ratios.
Binary regression models were also used to test for significance in change over time and
between status levels. In these models, odds ratios were developed to understand the probability
of each variable. These models were used to predict the probability of a tool being a blade and
specific blade portions (e.g., medial fragments) between sources, over time, and by status. The
categories included: Classic, Preclassic_Status, Classic_Status, Source, Preclassic_EC,
Classic_EC, Blade, and Medial. These categories were similar to those for the linear regression
models, but in this case blade and medial were added to select for probability of these
tools/portions in elite versus non-elite contexts, by period, and by source.
4.4 Chert
Chert debitage was collected from each level within each unit and household group.
Larger unworked or minimally worked nodules were not collected, because their size and weight
made transport and storage difficult. Additionally, these larger nodules do not provide as much
pertinent information on production patterns as the flakes, debitage, and formal tools. Collected
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chert was then weighed by lot/level, and mass (in kilograms) was then compared to the volume
of excavation fill (in cubic meters) for each level to calculate chert-to-fill ratios. This was
especially pertinent in household contexts, as it was observed in previous excavations in
Holtun’s site center that its inhabitants relied heavily on chert as a fill material (Kovacevich et al.
2011a, 2011b; Crawford 2016; see also Doyle 2013). This differs from other patterns observed in
the Petén at sites like La Corona, where chert was relatively rare and debitage made up 50% or
less of analyzed assemblages (Andrieu and Roche 2015; Horowitz et al. 2020).
Obsidian to chert ratios were also compared using the mass (in grams) of both materials.
An increase of one lithic raw material during a period of less access to another, might signify
altered economic strategies, especially for the middle ranking and non-elite residential plazas.
Therefore, the ratio of obsidian to chert was calculated and compared over time, and between
ranked groups across the site. This ratio was based on the total weight for all obsidian and all
chert within these contexts. Total number of tools or artifacts could not be compared due to the
sheer quantity of recovered chert. Independent t-tests in SPSS provided significance testing for
ratios of chert to fill over time and by status.
Formal chipped stone tools recovered from each of these contexts were recorded,
photographed, drawn, and analyzed. However, only tools excavated during the 2015, 2016, and
2017 field seasons were analyzed and included in this sample. The chert tools from 2011 and
2014 were not included, though the obsidian and chert weight data from these field seasons are
part of this study. Because of this omission, fewer elite groups were sampled for chert tool
analyses. However, elite groups were not significantly underrepresented due to this. A total of
1,321 chert and other chipped stone tools were recovered and analyzed from 2015 to 2017. Tool
type was recorded based on the typology utilized by Brigitte Kovacevich (2006) in her
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dissertation research at the site of Cancuen, as well as that of Willey (1972) and Rovner and
Lewenstein (1997) (Appendix C). In addition to tool type, other attributes were measured and
recorded, including length, width, thickness, and weight, as well as material, tool part, grain, and
other attributes not discussed here. Contingency tables were used to indicate the quantities of
types by group and by rank and to test for significance.
Grain was qualitatively assigned as “coarse,” “medium,” or “fine,” and compared across
time and space. Coarse-grained chert, also referred to as large-grained chert, included tools with
a rough cryptocrystalline profile and at least three inclusions of larger cryptocrystalline
structures. The rough structure and inclusions would have made this raw material less desirable
for producing finer detailed tool forms. Medium-grained chert included materials with some
rough elements to the structure of the stone, and two or less visible inclusions of large crystal
structures. Medium-grained cherts would still have allowed for the production of finer detailed
formal tool forms. However, they likely required more skill than a tool made from fine-grained
chert. Fine-grained chert was rare in the Petén and more often present to the east in Belize
(Aoyama 2017b; Barrett 2011; Horowitz et al. 2020). However, low, medium, and high-quality
cherts (coarse, medium, and fine-grained) can often come from a single source (Horowitz et al.
2020). While it is not impossible to create formal tools from coarser grained or lower quality
chert, forms like macroblades, thin ovate bifaces, and thin elongate bifaces were more easily
produced from medium to fine grained material. Coarse grain cherts are typically not ideal for
some formal tool forms and access to higher quality, fine grain chert could indicate greater status
or access to trade networks.
Changes in tool size over time or space could indicate shifting access to raw material.
While many archaeologists working in the Maya region view chert as a plentiful and widely
71

available material, higher quality chert necessary for some formal tool types was often less
widely available. Barrett (2011) noted that quantities and qualities of chert raw materials vary
not just from site to site, but also over time and across status levels. The overuse of some higher
quality chert quarries during the Late Classic in Belize led to constriction and conservation
during the Terminal Classic period (Barrett 2011:66-67). Barrett (2011) used size-class analysis
of debitage across multiple sites in Belize to reach these conclusions.
Rather than relying on size class analysis of debitage, I compared tool size over time and
between socio-economic groups. I compared mean length, width, thickness, and mass within
specific tool types, and between each level and period. This was used to ascertain whether
conservation occurred during specific periods or in certain contexts. The tool types selected for
this analysis included all blade forms (combined), thick ovate bifaces, thin ovate bifaces, thick
elongate bifaces, thin elongate bifaces, and uniface elongates (Appendix C). These tool types
were selected because they tended to be more uniform in basic form and shape, unlike flake
tools. Most of these forms also required higher skill to produce and higher quality raw materials
(medium and fine-grained). Thus, they should signal possible raw material shortages more
distinctly than expedient or flake tools. This analysis is like the blade-width analysis for obsidian
to ascertain increasing or decreasing access to raw materials, as well as completed tools (Rovner
and Lewenstein 1997).
Linear regression modeling in SPSS was also used for chert tool size for significance
testing in relation to patterns over time and by socio-economic level. These linear regression
models were set up like those for obsidian blade width and CE/M ratios. The key categories
were: Classic, Preclassic_Status, and Classic_Status. The dependent variables were tool width,
thickness, length, and weight, and sometimes only selected for specific tool forms (e.g., blades).
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“Classic” represented differences first between the Preclassic and Classic for non-elites, then the
model was reset to select for elites. “Preclassic_Status” tested for significant differences between
elites and non-elites in the Preclassic, while “Classic_Status” tested for the same significant
differences during the Classic period. Like with the contingency tables used for obsidian and
other chert analyses, sample size issues, especially for Preclassic non-elite groups (HH3, HH4,
and HH5), required the collapsing of socio-economic status levels into either elite or non-elite.
This does not mean that there were not variations within each of those categories. In fact,
variation within elite groups and non-elite groups were still observed and discussed.
4.5 Summary and Conclusions
These analyses all focus on ascertaining levels of economic agency and risk mitigation,
through conservation, over time and between socio-economic levels. In testing for economic
agency and conservation, I first needed to establish degrees of access. To test for access, I used
measurements of quantities with checks in place for sampling biases during excavation. I used
the mass of both chert and obsidian compared to excavation fill volumes from their excavated
contexts. To test for changes in access and use over time, I used obsidian sourcing analysis and
compared source frequencies diachronically and between contexts.
In addition to access over time and between groups, the measurement of conservation and
risk mitigation decision-making was needed to test my hypothesis. For obsidian, post-production
blade conservation was measured through macroscopic qualitative use analysis, and the index of
invasiveness for degrees of retouch. To measure conservation thinking in the production stage,
blade-width analysis and cutting edge to mass (CE/M) ratios were compared. These
measurements tested for decisions focused on producing narrower and thinner blades to conserve
obsidian cores, increasing efficiency of raw material and core use.
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Quality of chert used in tool production was also compared over time and by status to
measure degree of access to tool-quality raw materials. To test for the conservation of chert, a
locally abundant but non-renewable material, tool size was compared for all tools. Chert tool
size, like obsidian blade-width and CE/M ratios, tested for attempted more efficient use of raw
materials during production. However, like blade-width and CE/M ratios, decreasing tool size,
especially for blades, might also have served as a marker of increased knapping skills, demand
for smaller tools, and/or a need to increase production output.
The following four chapters detail the results of excavations, obsidian analyses, obsidian
sourcing, and chert analyses. Each test either built upon, or worked in conjunction with, others to
test for economic agency and risk mitigation through conservation behavior and/or innovation
between elites and non-elites and how these strategies may have changed over time.
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CHAPTER 5:
EXCAVATION DATA

Excavations were completed with the goal of sampling a wide range of household groups
from multiple socio-economic levels using the typology discussed in Chapter 3. Architectural
investment, plaza size, structure size, and recovered material culture all facilitated the
classification of each group. Classification of groups based on socio-economic level (Figure 17)
was necessary for the comparison of elite and non-elite economic agency and decision-making
processes in lithic production and use.
5.1 Civic Ceremonial Groups
Civic ceremonial plazas served an extensive list of non-residential purposes, though they
could also include palace structures for the highest level of local nobility. They typically include
large temple structures, as well as large open plaza spaces. Activities like ritual events, trade
possibly within markets and/or redistribution, and daily community activities likely occurred in
these large open plazas. Two major civic ceremonial plazas served as the core for Holtun, Group
F-B (Figure 18) and Group B (Figure 19) (Callaghan and Lopez 2016). In addition to these
groups, other attached, smaller plazas supported activities in these core plazas. These include
several plaza groups surrounding Group F-B (Groups F-C, F-D, and F-N). Excavations occurred
in these groups during the 2011, 2014, 2016 and 2017 field seasons. In 2016 and 2017 Preclassic
period graffiti was recovered and catalogued within a palace structure in Group F, Plaza B
(Callaghan and Lopez 2016; Colín 2017; Coronado-Ruiz 2016; Gill 2017a, 2017b, 2018). Elite
households surrounded Group F-B and Group B.
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Figure 17 Map of all sampled groups (Blue – elite, red – non-elite) (modified from Guzman
2017:33).
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Figure 18 Map of Group F Plaza B (Guzman 2016:207).

Figure 19 Map of location and main structure of Group B (Guzman 2017:38).
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5.2 Highest-level Elite Household Groups (HH1)
Elite groups contained larger architecture with considerable investment, direct access to
the site center, higher quality material goods, and larger structures and plaza areas (Figure 15 –
Chapter 3). In this case this included palace-like, and household groups directly attached to
Group F, like Group F, Plaza A. Other groups included in this sample were Group J, Group C,
and Group I (Figure 17; Table 1 – Chapter 3).
A. Group F-A (HTN 1)
Group F-A was a plaza group attached to Group F, Plaza B (Figure 20). These two
groups experienced significant growth during the Preclassic and Late Classic periods.
Occupation was mostly continuous with a possible hiatus during the Early Classic. Due to its
location, attachment to large, monumental architecture, limited access based on location and
architecture (enclosed plaza with bedrock alteration), and investment in architecture (4 to 6+
structures with 2 to 3 meter masonry walls of faced limestone blocks), this group was labeled as
the most elite household group level. Excavations occurred in the 2011, 2015, and 2016 field
seasons.
The plaza was extensively modified and expanded during the Middle to Late Preclassic
period with the earliest occupation occurring at this time (Cardona Caravantes 2015; Díaz 2016;
Kovacevich et al. 2011a, 2011b). Early household structures were covered by subsequent plaza
construction. These earlier domestic structures were created using permanent architecture and
included small rooms within at least 4 individual structures around the plaza. There is evidence
of expansion and filling in of the plaza to reach a height of 4 meters above bedrock in some areas
of the plaza. Subsequently during the Late Preclassic several additional construction phases
occurred and included the building of very thick (up to 25mm) hard limestone plaster exterior
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floors in the plaza (Kovacevich et al. 2011a). During the Late Classic period the plaza was
enlarged even more, and new structures were constructed.

Figure 20 Map of Group F Plaza A from 2016 (Guzman 2016:118).
B. Group C (HTN 11)
Group C was a plaza group located near the site core. Excavations for this group took
place in 2011 and 2017, with most excavations occurring in 2017. Group C consisted of two
plazas, A and B (Figure 21). Plaza A contained a large platform over which an acropolis was
built. Plaza B consisted of a smaller area at a lower elevation and separated by structures (Figure
21) (Cardona Caravantes 2017:143-144).
Plaza A of Group C represented a large plaza with significant architectural investment
(masonry walls 2-3 meters in height) and likely served multiple purposes, including residential.
The presence of utilitarian ceramics and ground stone fragments suggested that daily activities
not associated with ceremony or government also took place in this plaza. The presence of elite
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artifacts and the burial of an elite individual with significant dental modification suggested that
this group served higher ranking inhabitants at Holtun (Cardona Caravantes 2017).

Figure 21 Map of Group C from 2017 field season (Guzman 2017:56).
C. Group J (HTN 4 and 15)
Group J was a large plaza group located on the southern side of Group F, Plaza B (Figure
22). It consisted of a plaza surrounded by four structures with masonry walls of at least 2-3
meters in height. Fialko (2002) excavated and cleaned the looters trenches in the larger eastern
structure and established that the surface architecture dated to the Late Classic period (Callaghan
and Kovacevich 2011:145). In 2011, test units in this group uncovered that the main plaza of
Group J (HTN 4) dated predominately to the Late to Terminal Classic (Callaghan and
Kovacevich 2011).
Group J, Plaza A (HTN 15) consisted of three mound structures (2-3 meters in height) in
the northern, western, and eastern areas of the plaza, with an open southern edge (Callaghan and
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Kovacevich 2011:148). Chert artifacts dating to the Late Classic were recovered in a unit placed
in the center of this plaza (Callaghan and Kovacevich 2011:149). While it is possible that this
group was initially occupied during the Preclassic, the bulk of the ceramics from both plazas
dated predominately to the Late Classic. Much more material was recovered from Plaza A than
in the larger adjacent plaza (Figure 22). These plaza groups likely served as domestic spaces for
elites with access to the site core.

Figure 22 Map of Group J from 2011 field season (Guzman 2011:146).
D. Group I (HTN 12 and 18)
Group I was a plaza group located to the southeast of Group J, and composed of two
plazas labeled as the Northeast and Northwest plazas (Figure 23). Excavations took place during
the 2011 season and included a single test unit in the Northeastern Plaza of the group near three
chultunes (Kovacevich and Rodas 2011). While the plaza was not as large as others in this level,
its proximity to other larger groups and the site core, and investment in architecture (cut
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limestone masonry walls 2-3 meters in height) led to its inclusion as an elite household group
(HH1).
An additional test unit and extension were placed in the Northwestern Plaza of Group I
(Kovacevich and Rodas 2011). Excavations led to the conclusion that part of this plaza was
artificially modified with fill added above bedrock to form a higher elevation. This practice was
also observed in Group F, Plaza A, and suggested elite presence in this group due the required
investment in construction, indicating influence and access to labor and resources.
Most materials from this group dated to the Late Classic (Kovacevich and Rodas
2011:139). The presence of a heavier Late Classic occupation in both Groups I and J suggested
expanding populations of elites during a time when settlement areas outside the core experienced
expanding non-elite populations.

Figure 23 Map of Group I from 2011 field season (Guzman 2011:137).
5.3 Second-level Elite/Lesser Elite Household Groups (HH2)
Lesser elite households and smaller ceremonial plazas were located near the site center
(within 50 to 100 meters), and consisted of larger plaza groups with considerable investment in
architecture (1-2 meter high cut limestone masonry walls) , though less than their HH1
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counterparts (Figure 15 – Chapter 3). These groups included Groups A, D, E, K, and L (Table 1
– Chapter 3).
A. Group A (HTN 14)
Group A was a plaza group at the far northeastern edge of the site core. It consisted of an
elevated area of modified bedrock with five superficial structures around a large plaza (Figure
24). Excavations occurred in 2011, 2016, and 2017 (Cardona Caravantes 2016; Rivera Castillo
2011:17-23; Kebler 2017:78-79).
Group A was removed within 100 meters from the larger civic-ceremonial plazas, Groups
B and F, and along the edge of the site center (Figure 24). The plaza was constructed with
considerable effort and organization during the Preclassic period through the creation of a human
modified and elevated plaza of 1 to 2 meters on which structures were built. This construction
involved the creation of retaining walls for fill, as well as alterations to the limestone bedrock
(Kebler 2017:111-112; Rivera Castillo 2011:17-23). During the Preclassic period a midden of
freshwater shell was also deposited in this plaza (Kebler 2017), suggesting the possibility of
feasting or elite domestic ritual activities during its earlier occupation. Ceramics recovered
throughout this plaza dated to the Preclassic period or the Late to Terminal Classic, which
suggested a gap in occupation during the Early Classic period (Kebler 2017:111-112; Rivera
Castillo 2011:17-23; Callaghan 2011b, 2012, 2017; Méndez 2016). Reoccupation during the Late
Classic involved new construction, including leveling the plaza floor.
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Figure 24 Map of Group A from 2017 (Guzman 2017:57).
B. Group D (HTN 7)
Group D (HTN 7) was a plaza group located between Groups C and E. It consisted of
four platform mounds surrounding an open plaza (Figure 25). There was a double chambered
chultun located in the northeastern corner of the plaza first analyzed by Fialko (1999) (Callaghan
2011a:41). The 2011 excavations uncovered a poorly preserved burial below a possibly eroded
plaster floor (Callaghan 2011a). This burial was lined with faced limestone blocks and the buried
individual was in a flexed position, and dated to the Late Preclassic period (Callaghan 2011a:43).
In addition to human remains from the burial, the presence of a human bone with decorative
carving suggested elite status for the group (Callaghan 2011a:45). The surface architecture for
Group D dated to the Late Classic period, with earlier construction phases from the Late
Preclassic (Callaghan 2011a).
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During the 2014 field season a midden deposit was uncovered consisting of a large
quantity of fragmented pottery and lithic debitage (Crawford et al. 2014:22). Below the midden
was a formal burial cyst dating to the Late to Terminal Classic (Crawford et al. 2014:22). The
individual within the burial was extended with a bowl placed on the legs. Within and around this
bowl were very small aquatic shells with drill holes (Bishop 2015).
The size of the plaza (approximately 20-25 meters), as well as the height of the mounds
(approximately 1-2 meters) and investment in architecture (faced limestone blocks and plaster
floors) suggested that it represented an elite household group, though a secondary level elite
group. Recovered artifacts also indicated access to prestige goods. However, when compared to
other groups like Group F, Plaza A it did not have direct access to the civic ceremonial core of
the site. Group D was over 100 meters from both Group B and Group F.

Figure 25 Map of Group D from 2014 (Guzman 2014:178).
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C. Group E (HTN 6)
Group E (HTN 6) was located between Group D to the north and Group F to the south.
This group consisted of seven platform mounds, four of which enclosed a small patio with a
chultun in the southwest (Callaghan 2011a:49) (Figure 26). While this group was larger than
Group D, it was still classified as a secondary elite group. While in closer proximity to Group F
(within 100 meters) it did not have direct access. Surface architecture dated to the Late Classic
with earlier construction during the Late Preclassic.
During the 2016 field season this group was revisited for more intensive excavations
(Sagastume 2016). In addition to a burial within a chultun, multiple burials were uncovered in
the plaza and contained grave goods, including fine serving ware pottery. The burials were
primarily lined with faced stone and covered in the form of cyst burials. Additionally, a ritual
deposit of one to two juvenile canines was recovered within the plaza (Bishop 2017; Sagastume
2016).
Above Burial No.13 was a deposit of obsidian flakes and blade fragments classified as a
cache, the only of its type recovered at Holtun. This cache (HTN 6-11-3) dated to the Late to
Terminal Classic and consisted of 91 obsidian blades, blade fragments, and flakes. Most caches
located within the Maya area are labeled as “ritual” (MacLellan 2019:1249). Schiffer (1987:7980) also defines a cache as a “reasonably discrete concentration of artifacts, usually not found in
a secondary refuse deposit; in addition, ritual caches generally contain complete artifacts,
sometimes unused, that are intact or easily restored.”
This group produced the largest number of burials and grave goods at Holtun to date. The
presence of prestige goods, like obsidian and serving ware pottery, marked the elite status of its
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inhabitants during the Preclassic and Classic periods. The size, architectural investment, and
presence of caching behaviors suggest that Group E was of higher status than many of the other
HH2 groups. However, its lack of direct access to either Group F or Group B supports its status
as HH2 rather than HH1. The large quantities of prestige goods and elite burials dating to the
Classic period also suggest that the inhabitants of Group E worked to augment their status and
increased their prestige through access to obsidian and other materials.

Figure 26 Map of Group E from 2016 (Guzman 2016:70).
D. Group K (HTN 5)
Group K (HTN 5) was a plaza group located approximately 16 meters to the south of
Group J with larger structures around a patio and chultunes, both inside the plaza and directly
outside of it (Figure 27) (Crawford and Rodas 2011). Pottery from a unit in the center of the
plaza indicated both Preclassic and Late Classic occupations. An area outside of the plaza
indicated possible dumping of materials also dating from the Preclassic to the Late Classic,
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excluding the Early Classic. Obsidian and chert were recovered both within the plaza and outside
of it. While the group was larger (approximately 25 by 20 m), it was not directly apparent that it
was intentionally modified or expanded to provide more elevation and limit public access. This
group, while still elite due to its size and location, was not considered within the most elite
residential category. Instead, it was labeled as a second level elite (HH2) domestic group, though
it was of lower status than some other HH2 groups, like Group E.

Figure 27 Map of Group K from 2011 (Guzman 2011:151).
E. Group L (HTN 16)
Group L (HTN 16) was located on the southern edge of the site core and about 20 meters
to the west of Group J (Kovacevich 2011a:157). Based on its size and location it was included in
the sample for HH2 (Figure 17). It was adjacent to the site core (within 50 meters) with some
elevation over other groups in the area. Due to the limited number of units excavated in this
group the sample size of artifacts was low.
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5.4 Middle Level/Highest-Ranking Non-elite Household Groups (HH3)
While Marcus (2004:261) argued that the Maya did not possess a “middle class” in the
sense that modern industrialized western societies perceive it, there were those who fit more in
the middle between elites and non-elites than distinctly within one or the other (see also Marcus
1992:225-226). While technically not elite, these individuals existed at a slightly elevated level
and possessed more elite-related material culture than their commoner neighbors. Often, they
were still permitted access to the site center, while not living directly within it. For groups farther
from the site center, they were still classified as HH3 due to larger architectural investment and
greater access to goods than those documented nearby within the HH4 category.
A. Group H (HTN 13)
Group H was used as a type-group for HH3 domestic plazas during the pilot study for this
research. Group H was located within approximately 200 meters from Group F Plaza B, but did
not have direct access (Figure 28). Excavations in this group occurred during the 2015 and 2016
field seasons as part of my pilot study funded by the National Geographic Young Explorer Grant
and Sigma Xi Grants-In-Aid. Because this group was part of an extended pilot study, excavations
were much more extensive than in other groups.
The northern structure was low (less than 50 centimeters) but expansive (approximately 5
by 2 meters), and likely included a perishable superstructure. Excavations recovered the lines of
a wall and possible stairs, as well as artifacts from the Preclassic through the Terminal Classic.
The eastern structure was long and narrow with higher walls than the northern structure and
more investment in platform architecture with faced limestone blocks. Within the structure was a
floor of high-quality plaster, though it did not extend fully into the plaza. The western structure
contained higher and more formal stone walls (50cm to 1m) but likely still included of a
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perishable superstructure. There was some evidence of thinner plaster floors within the structure
and a series of rooms.
Atop the western structure facing into the plaza was a possible termination cache or ritual
(Crawford and Crane 2016; see also Coe 1965; MacLellan 2019). Three ceramic vessels were
upended atop the structure along with obsidian and chert tools and debitage. On the outside of
the plaza of the western structure was a Preclassic dedicatory ritual. During the Middle
Preclassic period, the inhabitants of Holtun built Group H on a natural hill, expanding its edges
during the Late Preclassic. This expansion was approximately 1 to 2 meters in depth, and not as
extensive as that of Group F, Plaza A (HH1) where fill depths were closer to 4 to 5 meters.
During the Late and Terminal Classic periods two separate phases of leveling occurred
across the plaza using gravel rather than plaster (Figure 29). This resurfacing would have
required investment in labor, though at a lesser level than plaster plaza floors. These gravels also
characterize the Late and Terminal Classic occupations of Holtun in non-elite groups outside of
the site center, indicating a community-wide pattern of construction at these key periods.

Figure 28 Map of Group H from 2015 (Guzman 2015:56).

90

Figure 29 Map of Group H from 2016 (Guzman 2016:493).
B. Group N10 (HTN 23)
Groups N10, 11, and 12 were located on the second finger or hill to the northwest of the
site center, and northwest of Group N 8 (Figure 30). Groups N10 and N11 were connected, while
Group N12 was a smaller group to the west with a small open area separating it from N11
(Crawford 2017). All three groups dated to the Late to Terminal Classic and were built on a
natural incline. Due to the size, location directly outside of the site center, and the level of
investment in architecture, these groups, except for N10, fell within the HH4 category. Group
N10 instead represented a HH3 group, despite being much farther outside of the site center than
Group H (over 200 meters). Group N10 was larger (approximately 15 by 15 meters) and at a
slightly higher elevation than the other groups directly adjacent to it. The height of the mounds in
this group were much larger than N11 or N12, and the investment in architecture was higher. The
material culture recovered within this group was of higher quantity and quality than its
neighboring groups. All three groups may also have been associated, with the head of a family
residing in N10, while lower-level members took up residence in N11 and N12 to be nearby.
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Group N10 consisted of four major mounds (1 to 2 meters in height) with four smaller
associated mounds (less than 1 meter in height) attached to them (Figures 30). Construction
occurred in the Late to Terminal Classic. The stones used in the walls in this group were
limestone, and some were faced blocks. These stones were more formal than others seen in this
settlement area, ranking this group higher than others. Fragments of plaster external plaza floors
were recovered, suggesting higher architectural investment for this group than N11 and N12.
The northern structure included a burial underneath its initial construction phase. Four
pieces of obsidian were recovered from this group, and all were from the northern structure. A
burial of an adult female with two vessel offerings was uncovered under the structure, suggesting
that his burial might have been part of a dedication ritual for the group (Crawford 2017; Izzo
2017:522). A disintegrated tripod vessel was found near the knees and a polychrome cylinder
vase was placed near the head. The bedrock had also been dug out to form a cyst with faced
rocks and large chert nodules placed over the individual.

Figure 30 Maps of Group N10 in the Northern Settlement (Guzman 2017:62).
92

C. Group N33 (HTN 26)
Group N33 was located on a modern farm. During the 2017 field season we received
permission from the landowners to map and excavate. Recent burning cleared the vegetation and
permitted higher visibility of surface materials. Because the vegetation was cleared, large
concentrations of chert debitage on the surface were visible in different areas outside of Group
N33. The largest concentration of surface chert was to the southwest of Group N33 (Figure 31).
The chert surface deposit extended below the surface 10 centimeters with a dense deposit of
chert debitage and triangular blades (13kg) within a matrix of sticky dark brown soil. Then the
soil color changed to gray, but the dense chert deposit continued, with larger flakes (10.75kg).
After another 20 centimeters the soil shifted to a white-gray sticky fill with less chert debitage,
but still considerably more than in most other excavations in the settlement area, after which the
deposit ended. Very few other material types, like ceramics and obsidian, were present in the
chert debitage deposit, though there was a small obsidian core fragment in the third level
(Crawford 2017).

Figure 31 Photograph of chert surface scatter outside of group N33 (photo by author).
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The eastern structure of this group consisted of a sizeable stone platform that likely had a
perishable superstructure built on it during the Late to Terminal Classic (Figure 32). The
platform consisted of cut limestone blocks as well as large nodules of chert. An earlier
construction phase was uncovered with additional rooms laid out with stone walls (Crawford
2017). To the north of the platform structure visible from the surface, at floor level, was a very
large fragment of a groundstone metate. This fragment extended into the wall of the unit and
therefore was not removed. Additional excavation below the floor of the platform indicated a
possible burial cyst with a very poorly preserved burial on top of bedrock and along the edge of
the structure. A small bowl was placed near where the cranium would have been based on the
presence of teeth nearby (Crawford 2017). Two obsidian fragments were recovered within this
burial.
The western structure of this plaza also consisted of a stone platform mound visible on
the surface (Figure 32). Excavations indicated an earlier construction phase below, this
substructure appeared to be subangular rather than the typical rectangular form of Late Classic
domestic structures. Below the edge of this earlier platform was a burial cyst carved into the
bedrock with a poorly preserved burial. Above the burial in the structure fill were two obsidian
blade fragments. The individual in the burial was likely a young adult female, buried with small
grinding stones and a spindle whorl (Crawford 2017). The identification of this individual as
female was based solely on the presence of a spindle whorl in the burial, as the pelvis and skull
were too poorly preserved for biological identification of sex (Izzo 2017:528). The carving into
the bedrock for the burial cyst was extensive, but the shape was irregular with varying depths.
This group consisted of more elaborate architecture and artifacts than others in the
northern settlement of Holtun, with possibly the exception of Group N10. The large amount of
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chert debitage, early series chert blade fragments, and the high investment in construction
suggested that its inhabitants were closer in rank to HH3 than to HH4. However, the distance
from the site center may suggest that they ranked lower than Group H. The amount of debitage
suggests that unlike other groups, this one likely specialized in creating chert tools, especially
blades.
Additional research is needed to ascertain the construction and function of the terraces
located outside of this group. These terraces may indicate that this group was involved intensive
agriculture that played a key role at Holtun during the Classic period. This would support nonelites multicrafting as an expression of economic agency.

Figure 32 Maps of Group N33 (Guzman 2017:42).

95

5.5 Second-level Non-elite Household Groups (HH4)
All the groups in this upper-level commoner rank were excavated in the northern
settlement outside of the site center (Figure 17). It consisted of around 360 square kilometers of
smaller household groups spread across a naturally hilly landscape.
A. Group N8 (HTN 20)
Group N8 was located on the first finger or hill area outside of the site center, below
Group F (Figure 33). It contained a single plaza group with four mounds and two chultunes
visible on the surface (Figure 33). Behind the western mound was a small patio prior to an
immediate drop off. Due to the size, location directly outside of the site center and level of
investment in architecture this group falls within the HH4 category. Excavations in this group
served as a control for further development of excavation methodologies. Test units (1m by 1m)
were placed in the center of the plaza and in front of the eastern and western mounds, as well as
on the patio outside the western structure. Additionally, shovel testing was attempted around the
outside circumference of the group to facilitate the location of middens. Midden deposits are
difficult to locate and can vary across a single site and within the region in their location and
context (Eberl et al. 2012). Often midden contexts are identified as heavier concentrations of
certain materials, especially of ceramics or lithics (Schiffer 1987:58-98; Eberl et al. 2012).
However, shovel testing proved an inefficient sampling strategy due to the use of a larger gravel
fill by the Maya at Holtun during the Late and Terminal Classic.
This group was largely occupied during the Late and Terminal Classic. The structures
consisted of stone blocks, some faced and others of large chert nodules, with perishable
superstructures. This group had the highest concentration of obsidian for the settlement groups
excavated, but this may be due to the presence of both a Late/Terminal Classic occupation and
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an earlier ceremonial/storage, non-domestic occupation during the Preclassic. Eight of the ten
obsidian pieces collected from this group dated to the Late to Terminal Classic.
Excavations indicated a human-made opening in front of the eastern structure that had
been covered prior to its construction. Artifacts within this possible chultun dated from the
Middle to Late Preclassic. This was well before the construction of houses and was possibly for
storage or ritual activities. A small offering discovered inside the dugout area included a split
bowl and several larger freshwater shells (Pomacea flagellata) typically associated with
Preclassic deposits at Holtun (Bishop 2017), as well as an obsidian flake and blade fragment. It
was then filled with a fine gray soil dating to the Late Preclassic. This group included mixed
contexts in the Preclassic period.

Figure 33 Maps of Group N8 in the Northern Settlement (Guzman 2017:58).
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B. Group N11 (HTN 22)
Group N11 was the smaller and less formal of the two connected groups (N11 and N10)
on the second finger (Figure 34). It consisted of four larger mound structures with 2 or 3 possibly
smaller attached mounds within the plaza (Figure 34). The eastern structure of this group marked
the connection with Group N10 (Crawford 2017). Excavations suggested that the structures
required different levels of investment, and varying qualities of materials, from chert nodules to
faced limestone blocks. Three obsidian blade fragments were recovered from this group, all from
the unit placed to the east of the western structure, outside the plaza in the area between groups
N11 and N12 to the east.
The eastern structure consisted of two platforms, one square and large with an additional
rectangular apron platform to the north (Figure 34). To the east of the eastern structure was
another plaza group (Group N10). Evidence from the eastern structure suggested that this plaza
group was constructed and occupied only during the Late and Terminal Classic periods
(Crawford 2017:263). A thin exterior plaster floor uncovered to the west of the western structure
may have extended across the large open space between N11 and N12, suggesting that it likely
served the purpose of a plaza rather than unoccupied area. A single extended family may have
shared both Groups N10 and N11, with higher ranking family members residing in N10. Group
N12 is much further away from Groups N11 and N12 despite being built on the same hill.
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Figure 34 Map of Group N11 (Guzman 2017:61).
D. Group N12 (HTN 21)
Group N12 was a smaller group to the west with an open area separating it from Group
11 (Figure 35). It consisted of three mound structures around a plaza (Crawford 2017). The
mounds were in the north, south, and west, leaving the eastern side of the group open toward
Group N11 (Figure 35). The western structure was constructed of unfaced stones lined up to
form a wall, these stones were mostly chert nodules. The limestone present was well worn and
possibly taken from older structures within the site center and recycled. These structures dated to
the Late to Terminal Classic. The exact relationship between this group and nearby Groups N11
and N10 is unknown currently.
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Figure 35 Maps of Group N12 (Guzman 2017:57).
E. Group N9 (HTN 25)
Although small (approximately 10 by 15 meters), this group was located on one of the
highest points in the northern settlement (Figures 36). Excavations indicated occupation not only
during the Late to Terminal Classic but also the Preclassic (Crawford 2017). This group was
more difficult to classify within a socio-economic level. The group, mounds, and plaza area were
small, classifying it as lower than the previously discussed HH4 groups. However, the location
placed it closer to the site core than many of the other groups in the settlement (within 200 to 250
meters), and at a higher elevation. Additionally, there was significantly more investment in
architecture than expected based on the size of the mounds, with use of faced limestone blocks
instead of informal blocks and/or chert nodules in construction of substructures. Finally, the
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occupation of this group was longer than the majority of the settlement, with evidence of a
Preclassic occupation, and there were considerably more material goods including finer pottery.
Therefore, this group was labeled as a HH4 group, rather than the initial assumption of HH5.
Though there might have been some overlap with HH3, it was much smaller and farther from the
site center than other groups in HH3. This group also suggested that plazas may not always fit
neatly within categories simply through identification via survey and mapping of surface
architecture.

Figure 36 Maps of Group N9 (Guzman 2017:65).
The eastern structure of Group N9 was the smallest structure in surface area and height of
the group (Figure 36). There were a significant number of ceramics and chert within this group
including formal chert tools, suggesting a possible midden deposit (Crawford 2017:295). A line
of stones consisting of faced limestone blocks made up the edge of the eastern structure.
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Artifacts from this unit consisted of ceramics, chert, shell, and an obsidian blade fragment
(Crawford 2017:295). In front of the western structure was a significant amount of chert and
ceramics, as well as a fragment of a mano (groundstone), shell, and a ceramic figurine that dated
to the Preclassic (Crawford 2017:294). Chert and ceramics dating to both the Preclassic and
Classic periods were recovered. Unlike Group N8, the Preclassic occupation of this group was
domestic and not mixed.
F. Group N14 (HTN 24)
This group was located to the southwest of Group N10 and consisted of 4 sub-structures:
a northern, eastern, and two western (Figure 37). The southern edge of the group was open
(Figure 39). Ceramics, chert, obsidian, and shell were recovered.
In a unit inside of the plaza to the west of the eastern structure was a deposit of larger
ceramic sherds (Figure 37) (Crawford 2017:285). These ceramics were from mixed time periods,
including the Middle and Late Preclassic to Late and Terminal Classic, suggesting a longer
occupation than most northern settlement groups. Groundstone fragments were also present, and
two obsidian blade fragments were recovered from this layer of material. Large numbers of lithic
materials were recovered within the unit outside of the plaza to the east of the eastern structure,
including a hammerstone, worked and flaked chert, chert nodules, and ground stone (Crawford
2017:290).
Groups N14 and N9 were unique in comparison to most of the groups in the northern
settlement, as their occupation predated the Late Classic period and went back to the Preclassic
period, based on recovered pottery. These plazas were located at higher elevations than N8, N11,
and N12. The structures were more formalized than those groups as well, with faced limestone
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blocks included in the construction of the platforms. They may also have served as the
households for slightly higher status commoners with a deeper occupation than the others.
During the Preclassic period this settlement area would have looked very different than during
the Late to Terminal Classic, with very few household groups on the hills but with a significant
number of chultunes.

Figure 37 Maps of Group N14 (Guzman 2017:63).
G. Group G (HTN 17)
Group G was a small plaza group located on the western edge of the site core area and
made up of three small structures (Figure 38). Two chultunes were located outside of the plaza to
the north, as well as two additional chultunes inside the plaza. Only a single test unit was placed
on the outside of this small group during the 2011 field season (Crawford 2011). This group was
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much smaller with lower mound structures (less than 50cm) than its neighboring groups in the
site core. It was originally included with the site core but was on the edge of it and was likely
part of the settlement area. Despite the limited excavation of this group, obsidian, chert, and
ceramics were recovered on the surface and within a shallow unit. Due to the size of the
structures and the plaza, its location on the edge of the settlement area where it meets the site
core, and its limited access to nearby civic ceremonial and elite residential groups, Group G was
included as a higher-ranking elite household group (HH4).

Figure 38 Map of Group G (Guzman 2011:129).
5.6 Lowest-level Non-elite Household Groups (HH5)
HH5 or lower ranking commoner households were located farther from the site center
than HH4 groups, contained less investment in architecture and modification of the plaza (25cm
or less platforms with recycled limestone and chert nodules), and less material goods, especially
prestige goods like obsidian (Figure 15 – Chapter 3). In this sample the only definitive household
group that fell within this category was Group N21.
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A. Group N21 (HTN 27)
This group was one of the smallest and lowest groups excavated. It contained four low
mound structures (25cm or less) in the north, south, east, and west with a small plaza area
(approximately 5 by 10 meters) (Figures 39). The sub-structures consisted of low platforms made
from chert nodules and eroded limestone blocks. There was considerably less material of all
types found in this group. However, one obsidian blade fragment was recovered (Crawford
2017). Bedrock was very close to the surface and had not been significantly altered. A lack of
significant investment in architecture, but the presence of permanent stone platforms for
perishable superstructures, as well as its location far outside of the site center (400 to 500 meters
from Group F, Plaza B), and its lower elevation all categorized this group within the HH5 level.

Figure 39 Maps of Group N21 (Guzman 2017:67).
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This group not only consisted of lower platform substructures centered around a small
plaza, but it also indicated less investment in preparation of the area for the construction of
structures. It was not located on a hill or in a raised plaza like the rest of the sampled groups.
These characteristics suggest that the inhabitants of N21 were of a lower socio-economic status
than their neighbors, especially nearby N33 (a HH3 group). However, due to the visible
architecture on the surface they cannot be classified as the lowest ranking group of commoners
(HH6). It is possible that nearby open spaces may include even smaller groups with less evidence
of architectural investment and may include neighbors both within the same rank as N21 and at a
lower level. The presence of obsidian, a red painted stone, and pottery possibly suggested that
during the Classic period even lower-level households had access to more prestige-based items.
5.7 Discussion
Not sampled here are the “lowliest commoners” as defined by Marcus (2004:262). These
groups did not have non-perishable stone substructures and would be classified as HH6. These
groups are typically not visible on the surface and not as obvious as groups with non-perishable
small platform mounds that rank slightly higher. The use of entirely perishable structures and the
tradition of sweeping plazas suggests that these lower-level commoner groups are not as visible
in the archaeological record. Additionally, it is more likely that these groups would be located
out in the periphery of the core and residential areas, with less access to the center.
Unfortunately, because of these factors it is extremely difficult to locate and record these groups,
thus continuing the invisibility of the least privileged members of Maya society.
The middle-level group, HH3, included elements of both elite and non-elite domestic
patterns. However, due to investment in architecture and location these groups were often
considered more non-elite than elite. Certain elements and material objects within these middle106

level groups classified them as neither commoner nor elite. HH3 groups provided especially
interesting evidence for the ability of non-elites to augment their socio-economic status using
local materials like chert. The status of these groups likely increased from the Preclassic to the
Classic, due to their own economic decision-making, position within the site, and innovation.
Multiple variables and lines of evidence were needed to label groups within a socioeconomic hierarchy. In addition to general size of plazas and structures, archaeologists must
consider the building materials used (i.e., faced limestone blocks versus rough stones or even
chert nodules) as well as the investment in architecture expressed in the construction of the
mounds and plazas. Almost all the domestic structures discussed at Holtun, for all socioeconomic levels, consisted of permanent, stone substructures and perishable superstructures.
However, higher socio-economic levels tend to have larger and more complex substructures, or
some permanent superstructures in the case of HH2 and HH1 groups. Another key factor to
consider is the distance from the site core and/or the degrees of access to civic ceremonial groups
for each plaza group. Higher status groups had more direct access to civic ceremonial groups and
less direct access for lower-level neighbors. The artifacts recovered also served as a marker of
socio-economic status, and often require revisiting socio-economic rankings post-excavation.
The presence of imported or prestige goods denotes higher socio-economic status, but goods like
obsidian were not always completely restricted to elites (Moholy-Nagy et al. 2013). Therefore,
material culture cannot serve as a single variable for ascertaining socio-economic level.
At Holtun an additional variable included the elevation of the plaza group. Civic
ceremonial groups were constructed at higher elevations, often with the manipulation and
expansion of plazas. This pattern of expanding natural hills and extending groups was not limited
to civic ceremonial contexts, but also occurred in domestic plaza groups. The higher the status,
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the more investment in constructing higher elevation plaza groups, especially during the
Preclassic period. Middle-level and lower status groups took advantage of natural hills, with
limited to no expansion and modification. However, the lower the status, the lower the elevation
of the plaza. All these variables had to be considered together to rank households on a socioeconomic continuum. No two groups were identical in form, function, and consumption and no
two sites will include identical criteria.
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CHAPTER 6:
OBSIDIAN ANALYSIS

Obsidian, a non-local imported volcanic glass, is rare in the Petén and representative of
regional trade patterns. The quantity of obsidian from all periods and contexts across Holtun was
significantly lower than at larger civic ceremonial centers, like Tikal (Moholy-Nagy et al. 2013)
or Ceibal (Aoyama 2017a, 2017b). The total number of obsidian artifacts recovered from all
excavations at Holtun is only 435. The majority of which are fragmentary blades. Flakes, cores,
and obsidian debitage are extremely rare at Holtun, suggesting that obsidian was imported in the
form of prepared cores, then used to the point of exhaustion (see Aoyama 2017a, 2017b).
This chapter presents the data collected on obsidian materials recovered from Holtun,
including ratios of obsidian to excavated fill, tool types, use, retouch (index of invasiveness),
mean blade-width, and cutting edge to mass ratios. Dating used a ceramic chronology developed
through the analyses of Michael Callaghan (Callaghan 2011b, 2012, 2014, 2015, and 2017; see
also Méndez 2016). Most of the obsidian artifacts were recovered from mixed fill contexts, thus
complicating the ability to definitively date them within the Preclassic and Classic periods
(Aoyama 2017b).
I hypothesized that Holtun’s elite and non-elite residents would express different forms of
economic agency and risk mitigation during the Classic and when compared to the Preclassic. I
expected risk mitigation through conservation efforts to differ by status, as well as attempts to
negotiate and augment their status through economic production and exchange. I anticipated the
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Classic period to be marked by an increase in availability of obsidian for non-elites and lesser
elites (Aoyama 2017a, 2017b; Golitko et al. 2012). Conservation would be expressed through
use of obsidian blades to the point of exhaustion or increased retouch and reuse to extend the life
of the tool (Aoyama 2017b). Additional expressions of conservation may include more efficient
use of cores in blade production and/or decreased use to save blades for the future (Aoyama
2017b; Moholy-Nagy 2011; Workinger and King 2020). The types of conservation decisions
present were expected to differ based on access and abundance/scarcity related to status.
6.1 Obsidian Mass to Excavation Fill Ratio
The quantity of obsidian was compared not just over time, but also between socioeconomic levels. However, only considering quantities without a check for biases could lead to
incorrect assumptions stemming from sampling biases (i.e., some contexts were excavated more
extensively than others). To test for sampling biases, obsidian mass (in grams) was compared to
the volume of excavation fill (in cubic meters) for the contexts in which obsidian was recovered.
Additionally, the obsidian to excavation fill ratios were compared over time and between socioeconomic levels to test for sampling biases. The results of these tests presented below suggest
that there was not a particular bias in the excavation of Preclassic versus Classic contexts, which
could have led to incorrectly labeling an increase in Classic period excavation as an increase in
obsidian during the Classic. However, there was slightly more excavation of elite contexts than
non-elite contexts, due to the size and visibility of these elite domestic plazas. However, this did
not significantly impact or skew the results.
This analysis was based on Sidrys’s (1973, 1976) and Rovner and Lewenstein’s
(1997:45) calculation of the obsidian trade index. In my study, the weight of obsidian recovered
per unit of excavated volume was calculated to provide a normalization for the quantity of
110

obsidian recovered over time. The total excavation fill volume for all contexts and periods,
including those with obsidian artifacts, was 758.68 cubic meters. Ratios (Table 2) indicated an
increase in obsidian over time despite a lower volume of Classic period excavation fill. Plaza
groups were then divided into civic ceremonial, elite, and non-elite categories. Within elite and
non-elite categories additional divisions provided for two levels of elite domestic spaces and
three non-elite (Table 1 – Chapter 3).
Table 2 Ratio of Obsidian to Excavation fill for all contexts based on period.
Obsidian (g)

Fill (m3)

Obsidian/Fill Ratio

Preclassic

131.408

419.038

0.3136

Classic

171.10

255.71

0.6691

Period

The ratio of fill to obsidian mass for all civic ceremonial plaza contexts was compared to
the ratio for residential contexts (Table 3). While more excavation occurred in civic ceremonial
plazas, most of the obsidian was recovered in residential plazas. When comparing the Preclassic
and Classic ratios by groups, the Preclassic civic ceremonial ratio was lower than that of the
Classic civic ceremonial contexts (Table 3). Part of this difference was due to a large polyhedral
core recovered from a Late Classic cache in Group F, Plaza B. This core weighed significantly
more (16.1g) than most of the other obsidian artifacts, which had an average mass of 2.6g. The
Preclassic residential ratio is also presented in Table 3. The lowest ranking group (HH5) did not
include Preclassic contexts, and, therefore, was not part of this ratio. The Classic residential ratio
(including all residential groups HH1-HH5) suggested that residential obsidian quantities (based
on weight) increased from the Preclassic to Classic. However, this increase was largely focused
on the second level elite residential groups (HH2), specifically Group E due to the presence of a
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Classic period cache of 91 obsidian artifacts. This pattern did not hold true for all residential
socio-economic levels, each of which are considered individually below.
Table 3 Ratio of Obsidian to Fill for civic ceremonial vs. residential groups by period.
Obsidian (g)

Fill (m3)

Obsidian/Fill Ratio

Civic Ceremonial Preclassic
Classic

39.108
35.5

251.3941
114.8963

0.1556
0.3090

Residential

92.3
135.6

167.6441
139.6390

0.5506
0.9711

Context

Period

Preclassic
Classic

Table 4 Obsidian (weight and counts) across all socio-economic categories over time.
Rank

Period

Mass (g)

Count (n)

Civic Ceremonial

Preclassic
Classic
All dated contexts

39.108
35.5
74.608

48
17
65

HH1

Preclassic
Classic
All dated contexts

56.6
23.9
80.5

58
40
98

HH2

Preclassic
Classic
All dated contexts

25.4
78.6
104

37
137
174

HH3

Preclassic
Classic
All dated contexts

4.9
22.8
27.7

4
36
40

HH4

Preclassic
Classic
All dated contexts

5.4
9.7
15.1

3
18
21

HH5

Preclassic
Classic
All dated contexts

0
0.6
0.6

0
1
1

This data (Table 4) indicated that there was an increase in obsidian from the Preclassic to
the Classic periods across the site. There were statistically significant differences between the
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Preclassic and Classic period ratios both when only considering residential contexts (p = 0.046
[Table 6]) and when including civic ceremonial contexts (p=0.03 [Table 5]).
Table 5 T-test values for obsidian to fill ratios comparing periods.
Independent Samples T-test

Obsidian/
Fill Ratio

statistic

df

p

-2.089*

103.443

0.039

Mean
difference
-5.0674

SE
difference
2.4256

95% Confidence
Interval
Lower
Upper
-9.8777

-0.2571

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

Table 6 T-test values for obsidian to fill ratios by period in domestic contexts only.
Independent Samples T-test

Obsidian/
Fill Ratio

statistic

df

p

-2.020*

115.190

0.046

Mean
difference
-3.031

SE
difference
1.5003

95% Confidence
Interval
Lower
Upper
-6.0029

-0.0593

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

When broken down by household group and period, similar patterns were observed
(Table 7). For HH1 groups the ratio of obsidian mass to excavation fill remained roughly the
same from the Preclassic to the Classic, despite lower volumes of fill and obsidian quantities
(Table 8). Obsidian access remained roughly the same for these highest-level elites as it
increased for all other groups. HH2 groups had a higher ratio at 1.4196 (Table 8). This ratio was
higher despite the much lower volume of excavated fill, due to the presence of the Classic period
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cache in Group E. When the cache was excluded the total HH2 ratio was 0.91. This ratio
remained higher than HH1 contexts. The Preclassic HH2 ratio was much higher than the HH1
ratio (Table 8). This was possibly due to lower volumes of excavation fill, along with lower
quantities of obsidian in Preclassic HH2 groups when compared to the more elite ranking HH1
groups. The Classic period ratio for HH2 groups was much higher at 2.08 (Table 8), likely due to
the presence of the cache. Import and use of obsidian increased from the Preclassic to the Classic
periods for the elites in HH2 groups. This increase in availability of obsidian impacted all elites,
but especially the lower ranking elites who responded by caching a large quantity of blades and
flakes.
Table 7 Obsidian to fill ratios for all contexts based on ranking for all periods.
Ranking
Civic Ceremonial
HH1
HH2
HH3
HH4
HH5

Obsidian (g)

Fill (m3)

Obsidian/Fill Ratio

74.608
80.5
104
27.7
15.1
0.6

366.2904
170.368
65.2294
59.4608
10.8132
1.4117

0.2037
0.4725
1.4196
0.4659
1.3964
0.4250

When considering non-elite groups, access to obsidian over time followed a similar but
more pronounced pattern from the elite groups. Across all periods HH3 groups had a ratio
similar to HH1 groups, despite lower volumes of excavated fill and lower quantities of obsidian.
During the Preclassic period the ratio was low (Table 8), because only Group H included
evidence of Preclassic occupation. The Classic period HH3 ratio was higher than the Preclassic
(Table 8). This ratio was higher even than the HH1 Classic contexts and was possibly related to
these groups participating in lithic craft production. HH4 groups had an overall ratio of 1.4
(Table 7). The Preclassic HH4 ratio was high (Table 8), however, the Preclassic HH4 contexts
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were mixed ceremonial/non-domestic, rather than solely consisting of non-elite domestic spaces.
The Classic period HH4 ratio was 1.25 (Table 8). This ratio indicated an increase in availability
of obsidian for HH4 contexts, despite lower obsidian quantities when compared with all higherranking groups. HH5 groups consisted of a single plaza group that was not inhabited until the
Classic period (Table 8). While the quantity of obsidian was low, there was at least some
obsidian present in this lowest-ranking group (n=1). During the Preclassic non-elite and elite
domestic contexts did not indicate significant differences from elites (p = 0.927 [Table 9]).
Table 8 Obsidian to fill ratios for all contexts by period.
Ranking

Period

Civic
Preclassic
Ceremonial Classic

Obsidian (g)

Fill (m3)

Obsidian/Fill Ratio

39.108
35.5

251.3941
114.8963

0.1556
0.3090

HH1

Preclassic
Classic

56.6
23.9

119.868
50.5

0.4722
0.4733

HH2

Preclassic
Classic

25.4
78.6

27.3738
37.8556

0.9279
2.0763

HH3

Preclassic
Classic

4.9
22.8

17.346
42.1148

0.2825
0.5414

HH4

Preclassic
Classic

5.4
9.7

3.0563
7.7569

1.7669
1.2505

HH5

Preclassic
Classic

0
0.6

0
1.4117

0
0.4250

Table 9 T-test values for Preclassic obsidian to fill ratio comparing non-elites and elites.
Independent Samples T-test

Chert/Fill
Ratio

statistic

df

p

-0.092*

55

0.927

Mean
difference
-0.2257

SE
difference
2.4587

*Levene’s test is not significant (< 0.05), suggesting an assumption of equal variances.
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95% Confidence
Interval
Lower
Upper
-5.1531

4.7016

Like the elites, non-elites experienced increased obsidian availability during the Classic
period. This fits expected increases in access for non-elites, based on evidence at other sites for a
trend of “greater abundance of broken blades in modest residential contexts of the Late-Terminal
Classic period” (McAnany 2010:234; see also Rice 1987:84). Moreover, the highest-ranking
elite groups (HH1) indicated the only evidence for less obsidian in the Classic than the
Preclassic, despite the ratios remaining the same. The combined elite ratio increase was largely
driven by HH2 groups, specifically Group E. Non-elite obsidian access also increased during the
Classic period, which supported non-elite and elite expansion of decision-making regarding
obsidian consumption. However, there were no significant differences between elite and nonelite obsidian ratios during the Classic period (p = 0.583 [Table 10]).
Table 10 T-test values for Classic obsidian to fill ratios comparing elites and non-elites.
Independent Samples T-test

Obsidian/Fill
Ratio

statistic

df

p

0.551*

78

0.583

Mean
difference
1.4819

SE
difference
2.6905

95% Confidence
Interval
Lower
Upper
-3.8745

6.8383

*Levene’s test is not significant (< 0.05), suggesting an assumption of equal variances.

Obsidian quantities increased from the Preclassic to the Classic. Furthermore, the Classic
period ratio was more than double that of the Preclassic, with a significant increase in obsidian
mass, paired with a decrease in volume of excavated fill (Tables 6 and 7). Elite access to
obsidian increased from the Preclassic to the Classic, and remained higher than non-elite access
in both periods but only for secondary elites (HH4). Lower ranking elites (HH2) increased their
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obsidian access more from the Preclassic to the Classic than the highest-level elites, who may
have experienced a slight decline in obsidian use, this paired with caching behavior in Group E
suggested scarcity was not a major concern for elites.
6.2 Obsidian Tool Analysis
Each artifact was also classified as a blade, core, or flake. Differential production
patterns, access to various technologies, access to specific types or forms of tools, and use
patterns would all serve as indicators for how decision-making in production strategies changed
over time. Within each category tools were then typed into different blade types and portions,
flake types, and core types (see Appendix A for categories). These categories served as
indicators of obsidian production patterns across the site. Cores were extremely rare at Holtun,
and only four cores or exhausted core fragments have been recovered. Moholy-Nagy et al.
(2013:80) suggested that absence of core fragments may indicate the practice of crushing
exhausted and fragmented cores into a powder for other uses. Aoyama et al. (2017) also
document the use of exhausted polyhedral cores in ritual deposits, including sacrifices and
burials during the Classic. Flakes were also rare, though far more common than cores, suggesting
that core rejuvenation did occur locally and in a variety of contexts. Blades, and specifically
blade fragments, were the most common tool type. While it is possible that blades were imported
after production, the most common pattern of obsidian import for the Maya lowlands was the
import of prepared polyhedral cores for local blade production (Aoyama 2017a, 2017b; Clark
1987, 1997; Clark and Lee 1979; Dreiss and Brown 1989; McSwain et al. 1991; McAnany 2010:
234; Moholy-Nagy et al. 2013:78; Sheets 1975; Workinger and King 2020). The absence of
cortex on finished blades is often an indication of the import of prepared cores (Aoyama
2017a:280; Moholy-Nagy et al. 2013:78). Aoyama (2017a) also found evidence for the
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distribution of partially exhausted cores from larger centers, like Ceibal, to smaller neighboring
centers, like Caobal. This may have also occurred between Tikal or Yaxha and Holtun, though
additional evidence is needed. Following production blades could then be broken into fragments,
the medial fragments as the most valuable portion, and distributed or traded across the site for
use (Workinger and King 2020). The presence of core fragments and flakes suggest possible
production locales in the absence of more obvious large quantities of production debitage, none
of which have been identified to date for the site.
During the Preclassic, medial blade fragments were the most common (Table 11). While
other blade forms increased in frequency during the Classic period, medial blade fragments were
still the most common form recovered (Table 12). This fits patterns observed by others and was
likely related to the breaking of medial fragments into multiple pieces to increase blade
availability. Flakes were rare in both the Preclassic and Classic periods, and largely
corresponded to core rejuvenation and repair (Table 13).
Table 11 Preclassic blade types and segments from all contexts (defined in Appendix A).
Blade Type

n

%

Blade Segment

n

%

Macroblade
Small
Percussion
First Series
Final Series
Fragment
Total

0
0

0%
0%

Proximal
Medial

34
63

26.56%
49.22%

3
1
124
128

2.34%
0.78%
96.88%
100%

Distal
Whole
Total

25
6
128

19.53%
4.69%
100%

118

Table 12 Classic blade types and segments from all contexts (defined in Appendix A).
Blade Type
Macroblade
Small Percussion
First Series
Final Series
Fragment
Total

n

%

Blade Segment

0
1
18
5
181
205

0%
0.49%
8.78%
2.44%
88.29%
100%

Proximal
Medial
Distal
Whole
Total

n

%

54
86
47
18
205

26.34%
41.95%
22.93%
8.78%
100%

Table 13 Preclassic vs. Classic obsidian flake data (defined in Appendix A).
Flake Type
Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
7
2
2
1
5
0
17

0%
41.17%
11.76%
11.76%
5.88%
29.41%
0%
100%

0
16
17
0
2
7
0
42

0%
38.10%
40.48%
0%
4.76%
16.67%
0%
100%

A. Civic Ceremonial Contexts
Less than a fifth of the total obsidian (18.6%) recovered across Holtun came from civic
ceremonial contexts (Figure 40). Most of these obsidian artifacts dated to the Preclassic (59.3%)
(Figure 40). Of the blade fragments, only 22% dated to the Classic (Table 14). This lower
frequency of Classic obsidian for civic ceremonial groups was possibly due to an emphasis on
domestic production, consumption, and discard. Also, currently one plaza group remains undated
(n=16), with the possibility of some of these artifacts dating to the Classic. All but one of the
Classic civic ceremonial obsidian blades were incomplete blade fragments, with a single first
series blade (Table 15). During both the Preclassic and Classic periods the most common blade
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portion was medial (Table 15). Medial fragments were the most sought after portion of blade
fragments (Workinger and King 2020), suggesting that civic ceremonial contexts and activities
required more valuable blade portions.

Civic Ceremonial Obsidian
60
50

48

40
30
20

17

16

Classic

Undated

10
0

Preclassic

Figure 40 Distribution of obsidian recovered from Civic Ceremonial contexts.
Table 14 Obsidian tools from civic ceremonial contexts by period.
Tool Type
Blades
Flakes
Cores
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

38
10
1
49

77.55%
20.41%
2.04%
100%

15
1
0
16

93.75%
6.25%
0%
100%

Table 15 Civic ceremonial obsidian blade portions over time (dated contexts only).
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

10
17
8
3
38

26.32%
44.74%
21.05%
7.89%
100%

3
9
2
1
15

20%
60%
33.33%
6.67%
100%
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While flakes were present in civic ceremonial contexts, no retouch flakes or macroflakes
were recovered (Table 16). This suggested that neither blade core production nor maintenance
occurred in civic ceremonial plazas during either the Preclassic or Classic periods. Most of the
civic ceremonial flakes dated to the Preclassic (90.9%), while only 9% dated to the Classic
period. Of the Preclassic flakes, eight were from fill contexts. Therefore, while flakes were
present in Preclassic civic ceremonial contexts, production of blades and/or maintenance of cores
did not commonly occur there.
Table 16 Civic ceremonial obsidian flake data by period.
Flake Type
Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
3
2
1
1
3
0
10

0%
30%
20%
10%
10%
30%
0%
100%

0
0
0
0
0
1
0
1

0%
0%
0%
0%
0%
100%
0%
100%

Two cores were recovered from civic ceremonial plaza contexts. An exhausted but
complete polyhedral core was recovered in a special deposit or offering, in the E-Group temple
of Group F, Plaza B. This offering was radiocarbon dated to the Late Classic period (Brigitte
Kovacevich and Michael Callaghan personal communication, 2020). This core was much larger
(16.1g) and more complete than any others found at Holtun. Its location in an offering suggested
the importance of obsidian and the tendency to imbue even exhausted cores with ritual
importance beyond their functional or economic use-life (Aoyama 2017b; Aoyama et al. 2017;
Moholy-Nagy et al. 2013). The second core from civic ceremonial contexts was recovered from
Group F, Plaza N; a small group that likely served an administrative purpose in association with
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the larger Plaza B. Currently artifacts from this plaza group have not been dated. This undated
core was recovered from a fill context. It was identified as a possible polyhedral core that was
reduced bipolarly following its exhaustion and was small (2.7g). This core fragment supported
the premise that obsidian was relatively scarce at Holtun as the extreme reduction of an already
exhausted core indicated efforts to use obsidian cores completely prior to discard.
B. HH1: Elites
One hundred and seventeen obsidian artifacts made up the total sample for the most elite
household group (HH1). Most of the obsidian from HH1 contexts dated to the Preclassic (34%;
Figure 41). Of this sample, 92% (Figure 41) are blades or blade fragments, indicating the import
of prepared polyhedral cores for local blade production (Aoyama 2017a, 2017b). This pattern of
blade fragments dominating the assemblages of HH1 contexts was present in both the Preclassic
and Classic (Table 17). HH1 contexts were also dominated by medial blade fragments (Table
18). The high availability of medial fragments in HH1 contexts during both the Preclassic and
Classic periods suggested that these households had the ability to choose the most efficient and
valuable blade segments (Workinger and King 2020).

HH1 Obsidian by Period
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Figure 41 Distribution of all obsidian recovered from HH1 contexts by period.
122

Table 17 HH1 obsidian tool types by period.
Tool Type

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

55
3
0
58

94.83%
5.17%
0
100%

34
6
0
40

85%
15%
0%
100%

Blades
Flakes
Cores
Total

Table 18 HH1 obsidian blade portions by period (dated contexts only).
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

13
28
12
2
55

23.64%
50.91%
21.82%
3.64%
100%

11
21
2
0
34

32.35%
61.76%
5.88%
0%
100%

Most of the 9 flakes from HH1 contexts dated to the Classic and were rejuvenation flakes
(Table 19). These flakes were not used or turned into tools. They likely were related to core
preparation and rejuvenation. No cores were recovered from this rank of residential plazas. It is
possible that the cores recovered from Group F civic ceremonial plazas were related to HH1
obsidian production, but a direct link could not be established at this time.
Table 19 HH1 obsidian flake data by period.
Flake Type
Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
2
0
0
0
1
0
3

0%
66.7%
0%
0%
0%
33.3%
0%
100%

0
2
4
0
0
0
0
6

0%
33.3%
66.7%
0%
0%
0%
0%
100%
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C. HH2: Elites
The total sample for the HH2 category was 175 obsidian artifacts, the highest of any
level. Most of the HH2 obsidian artifacts dated to the Classic period (78.3% [Figure 42]). Like
with HH1 contexts, blade fragments dominated the sample of HH2 contexts during both the
Preclassic and Classic periods (Table 20). Also, like HH1 contexts, medial fragments were the
most common blade fragment portion, indicating access to higher valued and more efficient
blade portions (Table 20).

HH2 Obsidian by Period
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Figure 42 Distribution of HH2 obsidian by period.
Table 20 HH2 obsidian tool types by period.
Tool Type
Blades
Flakes
Cores
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic(%)

33
3
1
37

89.19%
8.11%
2.7%
100%

105
32
0
137

76.64%
23.36%
0%
100%

Within the larger Classic period obsidian sample for HH2 contexts was a large cache
(n=91) of blade fragments and flakes from Group E. This cache provided the largest single
context of obsidian for any group or period. Most of the Classic HH2 obsidian blades were
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fragmentary (Table 21). Most of these fragments were medial portions, indicating the ritual
burial of highly valued blade segments (Table 21). The largest number of complete or whole
blades were also recovered from HH2 contexts, and were predominately from the Classic (Table
21). This group and period contained the highest frequency of whole blades within the entire
sample, and a more evenly distributed pattern of other fragment portions. Whole blades were not
common as it was more typical for finished blades to be broken into at least three segments for
use (De León et al. 2009; Workinger and King 2020). The caching of medial fragments and
whole blades suggested that Group E inhabitants practiced conspicuous consumption as a means
of enhancing or proving their status.
Table 21 HH2 obsidian blade portions by period (dated contexts only).
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

9
18
5
1
33

27.27%
54.55%
15.15%
3.03%
100%

23
34
31
17
105

21.9%
32.38%
29.52%
16.19%
100%

Within HH2 plazas, 35 flakes were recovered (Table 22), a larger quantity than any other
level. Most of the flakes recovered from HH2 contexts dated to the Classic period (Table 22). All
but three of the recovered Classic period flakes were part of the Group E cache. These flakes
were also related to core preparation and rejuvenation (Table 22). There was a significant
increase in flakes from the Preclassic to the Classic in HH2 contexts (p = 0.031 [Table 23]). A
single core was recovered from a HH2 context, from Group A (HTN 14-5-3). This core was an
exhausted polyhedral core and dated to the Preclassic. Between Group E and the core recovered
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in Group A, HH2 inhabitants exhibited high frequencies of obsidian blade tool production and
core maintenance.
Table 22 HH2 obsidian flake data by period (dated contexts only).
Flake Type

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
1
0
1
0
1
0
3

0%
33.3%
0%
33.3%
0%
33.3%
0%
100%

0
14
10
0
2
6
0
32

0%
43.75%
31.25%
0%
6.25%
18.75%
0%
100%

Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Table 23 Contingency table data for HH2 tool types by period (zeroes excluded).
Obsidian Tool Types for HH2 Contexts by Period
Preclassic

Classic

Total

Tool Types:
Blades
33 (0.81)
105 (-0.39)
138
Flakes
3 (-1.76)
32 (0.82)
35
Total
36
137
173
2
NOTE: (G =4.654, p = 0.031): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.

D. HH3: Middle Level/Non-elites
HH3 groups had less obsidian artifacts than either HH1 or HH2 groups (n=40). Like HH2
groups, most of the obsidian recovered in HH3 contexts dated to the Classic period, though at an
even higher frequency (90% [Figure 43]). An even higher percentage of the total obsidian
recovered from HH3 contexts consisted of blade fragments (Table 24). Whole blades were not
present, while medial blade fragments were extremely rare in HH3 contexts during either the
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Preclassic or Classic (Table 25). Unfortunately, the sample size for Preclassic HH3 obsidian
blades was too low to be able to compare it to other groups. The differences in distribution of
flakes and blades over time were not statistically significant (p = 0.641). This was largely due to
the small sample size of Preclassic HH3 obsidian, leading to zeroes in the contingency tables.
This was due to a lower frequency of Preclassic occupation in the HH3 residential plazas
sampled, specifically those from the northern settlement area. The lack of complete blades
suggested that blades were broken into fragments to extend their use and access (De León et al.
2009; Workinger and King 2020).
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Figure 43 Distribution of HH3 level obsidian by period.
Table 24 HH3 obsidian tool types by period (dated contexts only).
Tool Type
Blades
Flakes
Cores
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

4
0
0
4

100%
0%
0%
100%

32
3
1
36

88.89%
8.33%
2.78%
100%
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Table 25 HH3 obsidian blade portions by period (dated contexts only).
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

1
1
2
0
4

25%
25%
50%
0%
100%

12
11
9
0
32

37.5%
34.38%
28.13%
0%
100%

Within HH3 plazas, only three flakes were recovered (Table 26), all of which dated to the
Classic period, each from different groups. These flakes, like many of those in higher level
groups, were created during core rejuvenation. The location of two of these flakes above burials
possibly suggested ritual functions for obsidian debitage (Moholy-Nagy et al. 2013), though they
were not directly deposited with the human remains.
Table 26 HH3 obsidian flake data by period (dated contexts only).
Flake Type
Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
0
0
0
0
0
0
0

0%
0%
0%
0%
0%
0%
0%
100%

0
0
3
0
0
0
0
3

0%
0%
100%
0%
0%
0%
0%
100%

Two cores were recovered from HH3 contexts, one of which dated to the Classic while
the other cannot be dated at this time. A core fragment dating to the Classic was recovered from
Group N33 (HTN 26) within a context of heavy chert debitage and blades, likely as part of a
chert blade workshop midden. This core was an exhausted polyhedral core fragment with
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additional post-exhaustion reduction and was very small (1.4g). The small size indicated the
complete reduction and use of cores prior to discard at Holtun, signifying the scarcity of
imported cores in general (Aoyama 2017a, 207b; Moholy-Nagy et al. 2013).
Small scale production of obsidian blades possibly occurred in HH3 contexts, especially
in Group N33 which also exhibited high volumes of chert tool production, specifically blades.
However, the low number of recovered obsidian flakes (n=3), suggested limited production
within these contexts, as opposed to HH2 contexts where flakes, while still rare, were more
abundant (n=35).
E. HH4: Non-elites
The total sample for HH4 groups was 21, even less than in HH3 contexts. Most of these
artifacts dated to the Classic period (85.7% [Figure 44]). Of this sample, 95.2% (n=20) were
blades or blade fragments (Table 27), indicating blade production was less common in these
groups than in HH1 and HH2 groups.

HH4 Obsidian by Period
20
18
16
14
12
10
8
6
4
2
0

18

3
0
Preclassic

Classic

Figure 44 Distribution of HH4 obsidian over time.
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Table 27 HH4 obsidian tool types by period (dated contexts only).
Tool Type
Blades
Flakes
Cores
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

2
1
0
3

66.67%
33.33%
0%
100%

18
0
0
18

100%
0%
0%
100%

The two Preclassic HH4 obsidian blades were proximal fragments (Table 28). This lower
quantity of Preclassic HH4 obsidian was possibly due to a lower frequency of Preclassic
occupation in the sampled HH4 plazas. Most of the construction in the northern settlement did
not occur until the Late Classic period, with limited Preclassic presence. The two Preclassic
blades were recovered from Group N8 (HTN 20), one of the few groups in the northern
settlement that also indicated a Preclassic occupation. This Preclassic activity was primarily
centered around carving out chultunes or storage-like areas in the bedrock, which household
structures were later built on top of during the Classic. Therefore, the HH4 group with the
highest frequency of Preclassic obsidian, N8, was not domestic in function, and instead
represented mixed contexts or even ritual deposits. All the Classic HH4 obsidian blades were
incomplete blade fragments (Table 27), most of which were medial (Table 28). The presence of
medial fragments at higher frequencies than in HH3 groups was unexpected, as blade production
was associated with higher status individuals who would have higher access to medial fragments.
However, this was possibly due to the segmenting of medial fragments to create more blades, a
common practice despite the less desirable outcome of creating smaller blades (Workinger and
King 2020).
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Table 28 HH4 obsidian blade portions by period (dated contexts only).
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

2
0
0
0
2

100%
0%
0%
0%
100%

4
11
3
0
18

22.22%
61.11%
16.67%
0%
100%

Within HH4 plazas, only one flake was recovered, and dated to the Preclassic period. It
was recovered from Group N8 (HTN 20-3), a mixed non-domestic context. This flake was a
general flake, rather than a flake directly associated with rejuvenation of a core. It was larger
than most of the other flakes recovered in the northern settlement area (02.2g). No cores were
recovered from any HH4 contexts. The lack of rejuvenation flakes or cores in unmixed HH4
contexts suggested that blade production did not take place regularly, or possibly at all for
Preclassic HH4 groups. Despite a lack of evidence for production of blades in HH4 contexts,
access to blades was widespread during the Classic.
F. HH5: Non-elites
Only a single obsidian artifact was recovered from a HH5 group. Part of the lack of
artifacts from this category was because only one of the groups excavated (Group N21) fit within
this level. This was partially due to difficulties in locating lower-level household groups due to
very little permanent surface architecture in these households. However, an obsidian blade was
recovered from this level. It was a proximal portion of a blade fragment. The presence of
obsidian in this lowest level household category suggested that obsidian access, while not
plentiful or completely open, did exist for most inhabitants of Holtun.
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G. Discussion
Based on analyses of flakes and cores, obsidian production was largely restricted to elites
during the Preclassic, with some middle level access in the Classic (Tables 29 and 30). While
lower status non-elites likely did not produce their own obsidian blades, they did have access to
them. There were statistically significant differences in the distribution of flakes when compared
across socio-economic levels (p = 0.005 [Table 31]) during the Classic period. Elites possessed
significantly more flakes than expected and more than non-elites and civic ceremonial contexts.
While the same pattern held true for elites possessing more flakes than non-elites during the
Preclassic (Table 29 and 30), the difference was not as statistically powerful, though it did still
meet the threshold at a below 0.05 level (p = 0.043 [Table 32]). Despite increasing availability of
obsidian for non-elites in the Classic period, elites continued to dominate control of obsidian
production at Holtun, with secondary elites (HH2) increasing this control over primary elites
(HH1) in the Classic.
The main difference, however, was in presence of flakes in civic ceremonial contexts
during the Preclassic period. When obsidian was scarcer, production or production refuse
deposits were more focused in civic ceremonial contexts than domestic ones, even for elites.
However, during the Classic period this shifted to more of a pattern of elite domestic deposition
of production refuse. This suggested a possible shift from state-controlled production and
distribution to household production. Medial blade fragments were present across all socioeconomic levels, minus the lowest ranking non-elites, but were also most prevalent in elite
contexts. This also suggested possible elite production and distribution of less desired distal and
proximal fragments to non-elites.

132

During the Preclassic period obsidian blades were available across the site center and
within elite households. During the Classic period lesser elite (HH2) and commoner domestic
groups (HH3-HH5) exhibited a greater increase in access to obsidian blades when compared
with higher ranking elites, though secondary elites had the greatest access across the site. Elites
showed a significant increase in flakes from the Preclassic to the Classic (p=0.001 [Table 33]),
while non-elite flake frequencies did not experience significant changes over time (p = 0.652).
Table 29 Preclassic period Elite vs. Non-elite tool types.
Context

Blades (n)

Flakes (n)

Cores (n)

Civic Ceremonial

38

10

0

Elite (all):
HH1
HH2

88
55
33

6
3
3

1
0
1

Non-elite (all):
HH3
HH4
HH5

6
4
2
0

1
0
1
0

0
0
0
0

Table 30 Classic period Elite vs. Non-elite tool types.
Context

Blades (n)

Flakes (n)

Cores (n)

Civic Ceremonial

15

1

1

Elite (all):
HH1
HH2

139
34
105

38
6
32

0
0
0

Non-elite (all):
HH3
HH4
HH5

51
32
18
1

3
3
0
0

1
1
0
0
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Table 31 Contingency table results for Classic period obsidian tool types by context.
Classic Period Obsidian Tool Types by Context
Blades

Flakes

Total

Civic Ceremonial

15 (0.52)

1 (-1.03)

16

Elite

139 (-0.64)

38 (1.39)

177

Non-Elite

51 (0.93)

3 (-2.41)

54

Total

205

42

247

Context

NOTE: (G2=10.469, p = 0.005): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

Table 32 Contingency table results for Preclassic period obsidian tool types by context.
Preclassic Period Obsidian Tool Types by Context
Blades

Flakes

Total

Civic Ceremonial

38 (-0.67)

10 (1.69)

48

Elite

88 (0.54)

6 (-1.53)

94

Non-Elite

6 (0.02)

1 (0.37)

7

Total

132

17

149

Context

NOTE: (G2=6.291, p = 0.043): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

Table 33 Contingency table data for elite (HH1 and HH2) contexts by period.
Obsidian Tool Types for Elite Contexts By Period
Preclassic

Classic

Total

Tool Types:
Blades
88 (1.04)
139 (-0.75)
227
Flakes
6 (-2.78)
38 (1.64)
44
Total
94
177
271
NOTE: (G2=11.669, p = 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.
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6.3 Use and Retouch
Measurements of use and retouch were collected for each blade and blade fragment and
compared diachronically across socio-economic level. These analyses were used to measure
conservation efforts after the production of obsidian blades during the use phase.
A. Use
Use serves a means of measuring conservation in one of two possible ways. The first is
through not using the material and reserving it for the future. However, doing so means not using
a material that is not only culturally and ritually important but extremely useful in daily life. This
behavior might have been possible for those with greater access, like elites, but seems less
feasible for those for whom it was scarcer. The second means of conservation involves using the
tool as completely as possible prior to discard. This form of conservation may seem counter
intuitive but represents a form of risk mitigation and economic agency related to alternative
forms of conservation behavior. Rather than discarding blades that may still have use-life
remaining, I expected non-elites at Holtun to continue using the tool until it was exhausted or
closer to exhaustion than those discarded by elites (Aoyama 2017a; Moholy-Nagy 2011). Those
with sufficient access to new blades, like elites, would not need to exhaust them as completely or
as efficiently.
For the Preclassic period most obsidian blades from all contexts exhibited slight use
(Table 34). For the Classic period slight use remained the most prevalent (Table 34). There were
statistically significant differences in use between the Preclassic and Classic (p = 0.002 [Table
35]). Blades with no use were less common than expected for the Preclassic, and more common
than expected for the Classic. Moderate use was more common during the Preclassic. This
suggested that when socio-economic level was not considered, use of obsidian blades decreased
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from the Preclassic to the Classic, which was possibly related to an overall increase in
availability over time.
Table 34 Obsidian blade use for all contexts over time (dated contexts only).
Use
None
Slight
Moderate
Heavy
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic %)

17
68
40
3
128

13.28
53.13
31.25
2.34
100

59
106
38
2
205

28.78
51.71
18.54
0.98
100

Table 35 Contingency table data for obsidian blade use by period.
Obsidian Blade Use by Period
Preclassic

Classic

Total

Blade Use:
None
17 (-2.49)
59 (1.71)
76
Slight
68 (0.17)
106 (-0.08)
174
Moderate
40 (1.73)
38 (-1.49)
78
Heavy
3 (0.78)
2 (-0.50)
5
Total
128
205
333
2
NOTE: (G =15.217, p = 0.002): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

A1. Elite Contexts (HH1 and HH2)
Within HH1 groups the majority of the Preclassic blades indicated moderate use as the
most prominent and only one example of heavy use (Table 36). For Classic period HH1 blades
and blade fragments slight use was the most common (Table 36). There were no examples of
heavy use. The Classic period sample exhibited slightly less to similar use than Preclassic HH1
blades (Table 36).
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Table 36 Use for blades from HH1 contexts by period.
Use
None
Slight
Moderate
Heavy
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

8
29
17
1
55

14.5
52.7
30.9
1.8
100

11
15
8
0
34

32.4
44.1
23.5
0
100

HH2 groups had less Preclassic blades and more Classic blades than their higher-ranking
neighbors (HH1). During the Preclassic the smaller sample of blades in HH2 contexts showed a
predominately slight level of use and only a single example of heavy use (Table 37). During the
Classic period the blade sample increased dramatically. Within this much larger sample,
including the Group E cache, the most common use categories were none and slight (Table 37).
This decrease in use was possibly related to the cache, the majority of which exhibited no use.
Some may argue that this cache served as an example of the first form of conservation mentioned
above, an emphasis on stockpiling obsidian blades for future use rather than utilizing them fully
in the present. However, it is more likely that it represented the ritual removal from use of a large
quantity of obsidian blades as a form of conspicuous consumption related to access and status
(MacLellan 2019).
Table 37 Use for HH2 blades by period.
Use
None
Slight
Moderate
Heavy
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

5
19
8
1
33

15.15
57.58
24.24
3.03
100

47
47
10
1
105

44.8
44.8
9.5
0.95
100
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Together the two elite groups indicated a low level of use during both the Classic and
Preclassic periods. However, with the increase of obsidian for HH2 groups in the Classic came
an emphasis on ritually caching obsidian, instead of using it. In this way they used the obsidian
to express their wealth, and possibly advanced their status through conspicuous consumption,
rather than actual consumption. This behavior was not mirrored by HH1 groups. Elite groups
indicated statistically significant differences in degree of use between the Preclassic and Classic
(p<0.001 [Table 38]). There was lower than expected frequencies of “none” for the Preclassic
and higher than expected frequencies of “none” for the Classic period. This suggested that
absence of use increased for elites over time (Table 38). Additionally, the pattern for moderate
use was inverted, with higher than expected frequencies during the Preclassic and lower during
the Classic. Moderate use was more common during the Preclassic and less so during the
Classic. Use for elites decreased as overall availability increased, especially for the second level
elites in HH2 contexts.
Table 38 Contingency table data for elite obsidian blade use by period.
Blade Use by Period for Elite Contexts
Preclassic

Classic

Total

Blade Use:
None
13 (-3.19)
58 (2.07)
71
Slight
48 (0.83)
62 (-0.63)
110
Moderate
25 (1.87)
18 (-1.71)
43
Heavy
2 (0.77)
1 (-0.48)
3
Total
88
139
227
NOTE: (G2=22.541, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.
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A2. Non-elites (HH3, HH4, and HH5)
HH3 groups had the largest sample of obsidian for non-elites. Only four blade fragments
were recovered from Preclassic HH3 contexts. Within the Preclassic blade sample for this level,
moderate use was the most prevalent (Table 39). No parts of this small sample exhibited heavy
use (Table 39). Within the Classic blade sample (N=36), slight use was the most common (Table
39).
Table 39 Use for HH3 obsidian blades by period.
Use

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

1
1
2
0
4

25
25
50
0
100

6
21
5
0
32

18.8
65.6
15.6
0
100

None
Slight
Moderate
Heavy
Total

Only two HH4 blades dated to Preclassic contexts, likely because only two HH4 groups
were used as domestic spaces in the Preclassic. During the Preclassic only one of the blades
exhibited moderate use, while the other indicated slight use (Table 40). These two Preclassic
blades were recovered from Group N8 (HTN 20), a group with mixed context non-domestic
Preclassic functions. Within the Classic HH4 blade sample (N=18), moderate use was the most
prominent (Table 40). Due to the small sample size and the possible non-domestic/mixed
function of Group N8 during the Preclassic, it was difficult to compare change over time within
this level. Instead, I considered change over time for all non-elite groups, and compared to elite
use during the Classic period.
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Table 40 Use for HH4 obsidian blades by period.
Use

*Preclassic (n)

*Preclassic (%)

Classic (n)

Classic (%)

4
6
8
0
18

22.2
33.3
44.4
0
100

None
0
0
Slight
1
50
Moderate
1
50
Heavy
0
0
Total
2
100
*Preclassic contexts are mixed, not domestic.

Use was moderate for the single proximal blade fragment recovered from the HH5 group,
which dated to the Classic period. To ascertain patterns of obsidian blade use based on socioeconomic level, all three non-elite groups were combined and compared to the two elite groups
(HH1 and HH2). Even combining these groups, Preclassic use was not statistically significant
due to the very small sample size of non-elite Preclassic obsidian blades, which likely related to
restricted access of obsidian during that time for non-elites.
Table 41 Contingency table data for Classic obsidian blade use by status.
Classic Period Blade Use by Socio-Economic Status
Elite

Non-elite

Total

None

58 (1.17)

10 (-2.15)

68

Slight

62 (-0.34)

27 (0.64)

89

Moderate

18 (-1.12)

14 (1.65)

32

Blade Use:

Total

138

51

189

2

NOTE: (G =10.525, p = 0.005): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

However, for the Classic period elite and non-elite use differences were statistically
significant (p = 0.005 [Table 41]), when “heavy use” was excluded because of zeros. The driving
factors for these differences were more “no use” than expected for elites and less for non-elites.
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Another factor was more moderate use than expected for non-elites. This suggested that nonelites used their blades more extensively than elites during the Classic period, but often not to the
point of complete exhaustion.
B. Retouch and Index of Invasiveness
Retouch was measured in two ways. The first was by recording the locations and types of
retouch through examining the locations on the blades and flakes when possible (results
discussed in Appendix D). However, when the patterns for the presence/absence of retouch in
specific locations on blades was tested using contingency tables, none of the results were
statistically significant. The location of retouch did not change significantly over time or across
socio-economic levels.
An additional measurement of retouch is through the adaptation of Clarkson’s (2002)
Index of Invasiveness originally developed for bifacial lithic tools. For this research Index of
Invasiveness was adapted to measure retouch on obsidian blades and blade fragments. The
higher the index score, the more extensive retouch was. The more extensive the retouch the more
attention to conservation and reuse for that blade by its owners.
For Preclassic blades the most common index was moderate (Table 42). Very heavy was
the least common (Table 42). Within the Classic sample moderate retouch was the most common
(Table 42). The least prevalent was very heavy (Table 42). When compared using contingency
tables, the overall differences between index for the Preclassic and Classic was statistically
significant (p = 0.008 [Table 43]). The driving factor was the category of none or zero retouch,
with a higher than expected value for the Classic and a lower-than-expected value for the
Preclassic (Table 43). Retouch decreased from the Preclassic to the Classic.
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Table 42 Obsidian blade Index of Invasiveness from all contexts by period.
Index
None
Minimal
Moderate
Heavy
Very Heavy
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

13
37
44
29
3
126

10.32
29.37
34.92
23.02
2.38
100

54
50
56
39
5
204

26.47
24.51
27.45
19.12
2.45
100

Table 43 Contingency table data for Index of Invasiveness across all contexts by period.
Index of Invasiveness by Period
Preclassic

Classic

Total

Index of
Invasiveness:
None

13 (-2.82)

54 (1.85)

67

Minimal

37 (0.68)

50 (-0.49)

87

Moderate

44 (0.94)

56 (-0.72)

100

Heavy

29 (0.62)

39 (-0.44)

68

Very Heavy
Total

3 (0.10)
126

5 (0.13)
204

8
330

NOTE: (G2= 13.714, p = 0.008): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant.

B1. Elite (HH1 and HH2) Contexts
Even though HH1 contexts produced double the sample size of obsidian artifacts than
civic ceremonial contexts, indices recorded for HH1 were very similar to those seen in civic
ceremonial contexts during the Preclassic (Table 44). This was likely due to their association
with elite contexts and similar, if not identical, access to obsidian. The Classic blades also most
commonly indicated moderate indices, however, there were just as many with heavy index
values (Table 44). The Classic period sample exhibited a slightly higher index of invasiveness
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than the Preclassic blades. The quantity of blades in the Classic decreased when compared to the
Preclassic for HH1 groups. This suggested a decreased emphasis on HH1 obsidian retouch as
obsidian became more available for those down the line.
Table 44 HH1 obsidian blade Index of Invasiveness by period.
Index
None
Minimal
Moderate
Heavy
Very Heavy
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

4
19
20
9
2
54

7.4
35.2
37
16.7
3.7
100

2
10
11
11
0
34

5.9
29.4
32.4
32.4
0
100

Unlike the HH1 obsidian blade patterns, blades increased dramatically for HH2 groups in
the Classic when compared to the Preclassic. For Preclassic HH2 blades, the dominant index was
minimal (Table 45). However, the Classic blades were dominated by no retouch (Table 45). The
caching of unused or barely used blades in Group E during the Classic period was apparent in the
measurement of retouch as well, indicating that these unused or barely used blades were ritually
removed from use.
Table 45 HH2 obsidian blade Index of Invasiveness by period.
Index
None
Minimal
Moderate
Heavy
Very Heavy
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

5
11
10
6
1
33

15.2
33.3
30.3
18.2
3.03
100

44
26
22
12
1
105

41.9
24.8
21
11.4
0.95
100
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When considered together, despite changes in possible influence or control of obsidian
blades over time, both HH1 and HH2 groups indicated similar patterns of deemphasized retouch
during the Classic period. There were statistically significant differences in retouch patterns for
elite contexts over time (p=0.019 [Table 46]). The driving factors behind this change included a
higher-than-expected score of “none” for the Classic period and a lower-than-expected score for
the Preclassic, as well as a higher-than-expected score of “very heavy” for the Preclassic period
(Table 46). During the Preclassic period HH1 groups had the greatest access to obsidian.
Table 46 Contingency table data for elite (HH1 and HH2) Index of Invasiveness by period.
Elite Index of Invasiveness by Period
Preclassic

Classic

Total

Index of
Invasiveness:
None

9 (-2.31)

46 (1.38)

55

Minimal

20 (-0.50)

36 (-0.28)

56

Moderate

19 (0.59)

33 (-0.34)

52

Heavy

15 (0.81)

23 (-0.51)

38

Very Heavy

3 (1.25)

1 (-1.03)

4

66

139

205

Total
2

NOTE: (G = 11.845, p = 0.019): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant.

B2. Non-elite (HH3, HH4, and HH5) Contexts
HH3 groups had blades with predominately moderate retouch in the Preclassic (Table
47). Unfortunately, the sample size for Preclassic HH3 obsidian blades was too low to compare it
with Preclassic blades from other groups. The Classic period sample was much larger, and
consisted of predominately moderately retouched blades, with some heavy retouch (Table 47).
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Table 47 HH3 obsidian blade Index of Invasiveness by period.
Index

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

1
0
3
0
0
4

25
0
75
0
0
100

4
10
13
5
0
32

12.5
31.3
40.6
15.6
0
100

None
Minimal
Moderate
Heavy
Very Heavy
Total

A very small amount of obsidian from HH4 groups dated to the Preclassic and were from
mixed contexts. Of the two Preclassic HH4 blade fragments, one was moderately retouched, and
the other was only slightly retouched (Table 48). Sample size was too small to make statistically
significant comparisons. The larger Classic period HH4 blade sample indicated retouch across all
categories, including heavy and very heavy (Table 48).
Table 48 HH4 obsidian blade Index of Invasiveness by period.
Index
None
Minimal
Moderate
Heavy
Very Heavy
Total

*Preclassic (n)

*Preclassic (%)

Classic (n)

Classic (%)

0
1
0
1
0
2

0
50
0
50
0
100

4
2
5
2
4
17

23.5
11.8
29.4
11.8
23.5
100

*Preclassic contexts are mixed/ritual, not domestic

The single HH5 blade fragment was heavily retouched. Because of the small sample size
of each individual level, they were combined under the label of “non-elite” to make comparisons
across Holtun and over time. However, even when combined, the Preclassic blade sample size
was still too small to offer statistically powerful results when compared diachronically and
across space (Table 49).
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Table 49 Contingency table data for Preclassic Index of Invasiveness by status (no zeroes).
Preclassic Period Index of Invasiveness by Status
Elite

Non-elite

Total

None

9 (0.04)

1 (0.30)

10

Minimal

20 (0.24)

1 (-0.47)

21

Moderate

19 (-0.19)

3 (0.79)

22

Heavy

15 (0.16)

1 (-0.15)

16

63

6

69

Index of Invasiveness:

Total
2

NOTE: (G = 1.221, p = 0.748): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

Table 50 Contingency table data for Classic Index of Invasiveness by status.
Classic Period Index of Invasiveness by Status
Elite

Non-elite

Total

Index of Invasiveness:
None
Minimal
Moderate

46 (0.99)
36 (0.16)
33 (-0.71)

8 (-1.80)
12 (-0.13)
18 (1.19)

54
48
51

Heavy

23 (0.09)

8 (0.01)

31

Very Heavy

1 (-1.55)

4 (1.73)

5

139

50

189

Total

NOTE: (G2= 12.475, p = 0.014): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant.

Based on this data, during the Classic period non-elite groups indicated slightly higher
indices, and therefore more retouch, than elites. During the Classic period there were statistically
significant differences between elite and non-elite retouch (p=0.14 [Table 50]). Non-elites had
less than expected zero retouch index levels, while the elites had more (Table 50). Additionally,
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an inverse trend was present for the “very heavy” index, where non-elites showed more than
expected and elites less. There was a higher frequency of very heavy retouch and lower
frequency of zero/no retouch for non-elites than elites during the Classic. This trend represented
conservation through extended use and reuse of obsidian blades by non-elites, something elites
seemed to be less concerned with.
6.4 Blade-Width Analysis
Rovner (1975) proposed blade-width analysis to measure access to and intensity of
obsidian trade in the Maya region (see also Rovner and Lewenstein 1997:44-47). Rovner found
that “the range of blade width in direct access or ‘quarry proximity’ site collections is
considerably broader, and maximum width is significantly greater than that noted at trade
recipient sites” (Rovner and Lewenstein 1997:46). Within the Maya lowlands it is rare to find
blades or blade segments at 20mm or larger, while in highland sites, like at Kaminaljuyú, blades
range from 10mm to 40mm wide (Rovner and Lewenstein 1997:46). Even at lowland sites with
significant volumes of obsidian materials, like Tikal, width is limited to a range of 7mm to
21mm (Rovner and Lewenstein 1997:47). This slightly higher lowland maximum width may be
due to the import of prepared cores instead of completed blades and the local production of
blades with the export of narrower and smaller blades to neighboring sites, and the retention of
wider blades locally (Rovner and Lewenstein 1997:47; see also Aoyama et al. 2017; MoholyNagy et al. 2013:78). Given the proximity of Tikal, it is possible that some of these smaller
blades or partially exhausted cores made it to Holtun.
Rather than examining the entirety of Holtun’s obsidian mean and range blade-width as a
single entity, I looked at how that measurement varied between the Preclassic and the Classic.
The mean blade-width for the Classic sample was 0.63mm smaller than the Preclassic mean
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blade-width, a minor change (Table 51). However, the maximum and minimum did change with
a larger range for the Classic occupation than the Preclassic. The Preclassic minimum blade
width was lower than Tikal’s, though the maximum was within range of Tikal (7mm to 21mm)
(Rovner and Lewenstein 1997:47; see also Moholy-Nagy 1975; Moholy-Nagy et al. 1984; Stross
et al. 1968). The Classic period minimum and mean blade-widths were lower for Holtun than at
Tikal, though within range for the maximum.
Table 51 Mean blade-width and ranges by period (in mm).
Period

Mean

Min.

Max.

Preclassic
Classic

10.79
10.16

5.6
3.56

20.92
22.15

I also broke down the mean blade-width and range of blade-width by socio-economic
level to ascertain if there was variation within the site (Rovner 1975; Rovner and Lewenstein
1997). The Preclassic blade-width mean for civic ceremonial plaza was 0.18mm higher than the
Preclassic residential mean (Table 52). During the Classic period, the mean blade-width in civic
ceremonial contexts increased and the residential mean blade-width decreased (Table 52),
creating a larger gap between the two groups (1.89mm). The Classic occupation blade-width
range and maximum were higher than the Preclassic sample from civic ceremonial contexts, and
the minimum was slightly lower. However, there were no statistically significant differences
over time for civic ceremonial obsidian blade-width.
When considering residential plazas by socio-economic status regardless of period, HH1
groups had the highest mean blade-width, while HH5 had the lowest (Table 53). However,
HH5’s sample was a single blade, so could not be compared as easily to other groups. When
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HH5 contexts were excluded, HH2 groups had the lowest mean blade-width when combining all
periods (Table 53).This indicated that wider blades were likely selected by higher ranking
inhabitants in HH1, but narrower blades were chosen by HH2 groups.
Table 52 Mean blade-width and ranges for civic ceremonial vs. residential contexts (in mm).
Context

Period

Civic Ceremonial
Residential

Mean

Min.

Max.

Preclassic 10.9142
Classic
11.9067

7.36
7.34

15.88
16.14

Preclassic
Classic

5.6
3.56

20.92
22.15

10.73
10.02

Table 53 Mean blade-width and ranges by group for all periods (in mm).
Ranking
Civic Ceremonial
HH1
HH2
HH3
HH4
HH5

Mean

Min.

Max.

11.1063
10.5589
9.9749
10.4694
10.2835
8.45

7.34
5.6
3.56
5.34
3.83
8.45

16.14
20.92
22.15
16.65
15.04
8.45

During the Preclassic period, HH4 groups had the highest mean blade-width (excluding
civic ceremonial groups), while HH2 groups had the lowest (Table 54). During the Classic
period HH3 groups had the highest mean blade-width, while HH2 groups (if HH5 is excluded)
had the smallest (Table 54). Almost all the groups indicated a shift toward smaller mean bladewidths during the Classic period when compared to the Preclassic, excluding civic ceremonial
groups (Table 54). This may indicate a shift toward conserving obsidian cores locally and/or
conservation of cores regionally impacting Holtun down-the-line.
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Table 54 Mean blade-width and ranges by group and period (in mm).
Ranking

Period

Mean

Min.

Max.

Civic Ceremonial

Preclassic
Classic

10.9142
11.9067

7.36
7.34

15.88
16.14

HH1

Preclassic
Classic

10.9022
10.3529

6.2
5.9

14.72
16.4

HH2

Preclassic
Classic

10.3336
9.8622

5.6
3.56

14.32
22.15

HH3

Preclassic
Classic

12.2375
10.4644

6.66
5.34

14.95
16.65

HH4

Preclassic*
Classic

12.695
10.0156

11.4
3.83

13.94
15.04

Preclassic
0
0
Classic
8.45
8.45
*HH4 Preclassic contexts are mixed and not domestic.

0
8.45

HH5

Beyond the mean blade-width, there was variation in the range of blade-widths between
groups. The range for the Classic HH2 contexts was higher for HH1 (Table 54). The inclusion of
the Group E cache in the Classic period HH2 sample impacted the mean blade-width, due to
narrower blades in the cache. Based on the similarities in access determined by blade-width, it
was likely that during the Classic period differences between these two groups of elites
narrowed, though HH1 groups still had slightly greater access to wider blades. While HH3’s
mean was higher than the Preclassic HH1 and HH2 contexts, the sample size for HH3 Preclassic
obsidian was only four, and, therefore, was possibly too small to suggest anything significant.
The range for the Classic period HH3 obsidian blade-width was higher than Classic HH1
obsidian, but lower than HH2 during the Classic. Middle ranking households were not
significantly limited in access to wider blades, including during the Preclassic period. It is
possible that this was due to their involvement in low scale production of blades if they were
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made locally from imported cores. This indicated a possible widening of availability beyond the
most elite inhabitants of Holtun during the Classic period.
HH4’s minimum and maximum blade widths were both lower than for higher-ranking
households, excluding the cache in Group E (Table 53). However, the Preclassic sample from
HH4 contexts only consisted of two artifacts and were from contexts that were non-domestic
during the Preclassic. The Classic occupation mean blade-width for HH4 contexts decreased by
more than 2mm (Table 54). The mean blade-width was lower for HH4 Classic obsidian than for
any of the higher-ranking household groups, except for HH2. These groups might have had more
limited access to the completed blades, either produced by lesser elite crafters or imported as
completed blades, due to their lower rank. HH5 blade-width could not reliably be included in this
analysis unless combined with all other non-elite groups.
To test for significance, the groups listed above were collapsed into civic ceremonial,
elite, and non-elite categories, to mitigate issues related to low sample size for non-elite contexts.
The mean blade-width for Preclassic period elite contexts was 0.71mm greater than that of
Classic period elite contexts (Table 55). This was largely driven by the Group E cache. The nonelite Preclassic mean blade-width was 1.7mm larger than elites during this period (Table 55).
This was likely related to the blades recovered from Group N8 (a HH4 group), which were part
of a non-residential context prior to the construction of the northern settlement. The range for the
non-elite Preclassic blades was lower than the elite range (Table 55). The Classic period nonelite mean blade width was 2.26mm lower than the Preclassic non-elite mean blade-width (Table
55). The range was also lower for Classic non-elite blades than Preclassic, and much lower than
the range for Classic period elite contexts (Table 55).
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Table 55 Mean blade width and ranges (in mm) for elites vs. non-elites.
Ranking

Period

Mean

Min.

Max.

Elite

Preclassic
Classic

10.69
9.98

5.6
3.56

20.92
22.15

12.39
10.13

6.66
3.83

14.95
16.65

Non-elite

Preclassic*
Classic
*Includes mixed contexts.

Linear regression modeling was used to test for statistically significant differences in
blade width between socio-economic groups and periods (see Chapter 4). While the Classic
period mean blade-width was lower than that of the Preclassic, regardless of socio-economic
context, this difference was not statistically significant. Linear regression models were also used
to test for statistically significant changes over time in blade-width for elites and non-elites.
Neither model produced statistically significant results unless source was added as a variable.
Chapter 7 discusses the addition of source to blade-width linear regression models.
6.5 Cutting Edge to Mass Ratio
In addition to the quantity, use, retouch, and blade-width, the calculation of the cutting
edge to mass (CE/M) ratio can assist in ascertaining the value of obsidian blades, as well as
conservation decision-making during production. I employed Workinger and King’s (2020:630)
formula for calculating cutting edge to mass (CE/M) ratios (see also Lewenstein 1987). Medial
fragments are best for this calculation because obsidian blades were typically broken into
segments prior to use, with medial fragments serving as the “most desirable because they lacked
the curvature of the distal end and because they did not include the bulb of pressure associated
with the proximal end” (Workinger and King 2020:630). Additionally, as obsidian blades
became scarcer, it was customary in Mesoamerica for medial fragments to be broken into smaller
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segments (Workinger and King 2020:630; see also De León et al. 2009). I focused on increased
cutting edge manufacture as a form of conservation of cores, rather than a measure of import.
The mean CE/M ratio of all medial fragments from all contexts and all periods was 8.
This was higher than the Lowland Maya mean CE/M ratio presented by Sidrys (1979) of 5.73,
and even higher than the Nejapa/Tavela mean CE/M ratio in Oaxaca of 6.24 (Workinger and
King 2020:630). Workinger and King (2020:630) state that a high average CE/M ratio indicates
that “local artisans were maximizing the material from each core by deliberately crafting thin,
narrow blades.” The Preclassic average CE/M ratio across all contexts was lower at 6.86, but still
higher than the lowland mean discussed by Sidrys (1979). The Classic period average CE/M
ratio for all contexts was higher than the Preclassic ratio, at 9.09 (Table 56).
Civic ceremonial contexts indicated a lower overall average CE/M ratio for all periods
(Table 56). CE/M ratios for civic ceremonial plazas remained roughly the same between the
Preclassic and Classic (Table 56). This supported a lack of focus on conservation for obsidian
associated with ritual activities and deposited in civic ceremonial rather than residential contexts.
The most elite residential group (HH1) had a slightly higher total mean CE/M ratio than civic
ceremonial contexts (Table 56). The Classic period HH1 mean CE/M ratio was higher than that
of the Preclassic (Table 56). HH2 contexts including the Group E cache had a much higher mean
CE/M ratio than either civic ceremonial or HH1 contexts (Table 56). However, the Preclassic
HH2 mean CE/M ratio was slightly higher than Preclassic HH1 contexts, but much lower than
Classic period HH2 contexts (Table 56). This suggested that, despite the higher quantity of
obsidian for this second most elite group, they worked to increase the cutting edge and create
thinner, narrower blades, especially during the Classic period. This was possibly related to the
inclusion of the Group E cache in the HH2 Classic period CE/M ratio data. The Classic period
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Group E obsidian cache, which may be a driver of this higher Classic period CE/M ratio,
contained ten medial blade fragments with an extremely high mean CE/M ratio of 17.97 (Table
56). Based on these calculations, these blades may have been too small for everyday use. This
group was actively focused on more efficient exhaustion of cores despite their practice of
caching blades and removing them from use.
HH3 groups had a higher mean CE/M ratio from all periods than the more elite ranking
groups and the civic ceremonial groups (Table 56). Only a single medial blade fragment dated to
the Preclassic in HH3 groups (Group H), and had a very low CE/M ratio of 4. This was much
lower than the mean CE/M for any higher-ranking group. The mean CE/M ratio for the Classic
HH3 medial blades was higher than any of the elite or civic ceremonial contexts (Table 56). This
suggested that while Preclassic obsidian blades were not common in HH3 contexts, they were
not particularly concerned with conservation until the Classic period, when they produced
thinner, narrower blades and more efficiently utilized cores. This was possibly related to the
higher status level of Group H, the only Preclassic period HH3 group in this sample, than
previously thought. Additional sampling of Preclassic HH3 contexts is needed to better
understand what exactly this pattern represents. All the HH4 groups’ medial obsidian fragments
dated to the Classic period, and indicated a lower mean CE/M ratio than any other sampled
group during any period (Table 56). The Preclassic HH4 contexts were mixed and non-domestic,
but the Classic period contexts were all domestic. HH4 contexts were not focused on efficient
blade production or conservation of cores.
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Table 56 Mean CE/M ratios for by group and period.
Status

Period

CE/M

n

All

All
Preclassic
Classic

8.00
6.86
9.09

168
64
86

Civic Ceremonial

All
Preclassic
Classic

6.71
6.92
6.83

33
17
9

HH1

All
Preclassic
Classic

7.08
6.53
7.87

60
28
21

HH2

All
Preclassic
Classic

9.75
7.49
10.95

52
18
34

HH3

All
Preclassic
Classic

9.22
4.00
9.70

12
1
11

HH4

All
Preclassic
Classic

6.83
-6.83

1
-1

HH5

All

--

--

While there were observable differences between non-elite and elite CE/M ratios, as well
as between Preclassic and Classic ratios, none of these differences when tested using a linear
regression model focused on non-elites were statistically significant when ignoring source. When
examining diachronic change selecting for elite households, there were significant differences
between Preclassic and Classic mean CE/M ratios (p=0.015 [Table 57]), with elites creating
thinner and narrower blades in the Classic period to conserve cores. When obsidian source was
added patterns became clearer in the driving factors behind differences in mean CE/M ratios.
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Table 57 Linear Regression Model Coefficients for elite CE/M ratios by period
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

6.898

0.867

Classic

2.887

1.168

Preclassic_Status

-2.900

Classic_Status

-1.522

Standardized Coefficients
Beta

t

Sig.

7.960

0.000

0.238

2.471

0.015

5.877

-0.044

-0.493

0.623

1.466

-0.099

-1.038

0.301

a. Dependent Variable: CE/M. Significant values bolded.

6.6 Discussion
Given the above data, there was evidence for increased obsidian availability and
conservation for both elites and non-elites from the Preclassic to the Classic. First, lower-level
elites (HH2) and non-elites (HH3 – HH5) all experienced increased access to obsidian during the
Classic period. Second, non-elites indicated higher frequencies of conservation through the
extension of use-life of finished obsidian blades.
While neither blade-width nor cutting edge/mass ratio analyses provided significant
results, with the addition of source as a variable both indicate more significant temporal and
spatial differences (Chapter 7). Despite statistically significant differences between Preclassic
and Classic elite CE/M ratios, the absence of significant differences over time in blade-width and
CE/M ratio for elites versus non-elites might be related to the lower proportion of medial
fragments available for non-elites in both periods. The much lower total sample size of obsidian
for non-elites during the Preclassic period could also be factor. However, both these sampling
issues were directly related to access. Minimal or restricted non-elite access during the Preclassic
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made it difficult to compare production and consumption behaviors. However, the absence of
data may suggest that during the Preclassic non-elites had limited access to obsidian, especially
medial blade fragments, due to possible elite control over the scarce resource. During the Classic
period, however, non-elites experienced an opening of access and availability of all obsidian,
including medial blade fragments.
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CHAPTER 7:
OBSIDIAN SOURCING

This chapter presents the results of compositional sourcing for all obsidian artifacts
through handheld X-Ray fluorescence (pXRF), as well as a reexamination of analyses from the
previous chapter with source as a variable.
Obsidian sourcing assisted in testing for differential strategies of conservation and use.
First, I used Holtun’s sample to test the regional patterns of source availability (Aoyama 2017a,
2017b; Moholy-Nagy et al. 2013). Despite expanded obsidian access, I wanted to test if there
was greater access to higher quality El Chayal obsidian among elites, not only in the Preclassic,
but also continuing into the Classic. I expected SMJ to be more prevalent among non-elites than
elites. Additionally, I expected elites and non-elites to focus on conserving higher quality
obsidian (El Chayal) sources, though non-elites should also conserve SMJ.
7.1 Handheld X-Ray Fluorescence (pXRF)
El Chayal and San Martin Jilotepeque (SMJ) obsidians, are difficult to source visually,
and the process is susceptible to error depending upon the experience level of the analyst
(Aoyama 2017a, 2017b; Moholy-Nagy et al. 2013). Accordingly, the results presented here are
based on compositional analysis using a Bruker Handheld X-Ray Fluorescence tracer. I followed
the pXRF methods outlined by Moholy-Nagy and colleagues (2013), Aoyama (2017b), and
Golitko and colleagues (2012) to test if conservation decisions were impacted by source.
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Of the 435 pieces of obsidian recovered, 433 were analyzed using the Bruker tracer and
only 5 were unidentifiable to a known obsidian source. Thickness of the sample and the ability to
fully cover the aperture are both issues that can lead to misidentification or levels too low to
identify a source (Ferguson 2012; Liritzis and Zacharias 2011). However, there is no universal
minimal thickness requirement for handheld XRF analysis because the values vary by element
and material (Ferguson 2012; Liritzis and Zacharias 2011). Only one of the five unknown
obsidian artifacts was below 1mm of thickness. The remaining four ranged from 2mm to
2.25mm in thickness. One of these unknowns (a blade fragment from HTN 11-17-2) was only
8.48mm in length and 8.51mm in width, and thus barely covered the aperture of the Bruker. This
small surface area might have impacted the ability of the tracer to properly analyze it. Another
unknown sample (a flake from Group A, HTN 14-12-4) was extremely narrow at 3.14mm and
did not fully cover the aperture. The remaining two unknowns were larger, and it is unclear why
they could not be matched to a source. It is possible they did not lay flat against the aperture or
were from outlier areas of known sources. Therefore, I excluded these five unknowns.
Previous research focused on differentiating between access to obsidian sources based on
period and spheres of exchange. Rovner and Lewenstein (1997:48) argued that most lowland
Maya sites indicated a model of exchange patterns in obsidian that “reflects temporal shifts in the
source areas of obsidian.” They suggested that during the Preclassic period the source that
provided most of the obsidian for the lowlands was SMJ (which they also refer to as Río
Pixcaya) (Rovner and Lewenstein 1997:48). During the shift to the Classic period, they
suggested that SMJ was nearly absent and was instead replaced largely by El Chayal obsidian
(Rovner and Lewenstein 1997:48; see also Dreiss and Brown 1989:71; Nelson 1985:637).
During the 1980s and 1990s it was believed that El Chayal supplied close to 70% of the obsidian
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in the lowlands during the Classic period (Rovner and Lewenstein 1997:48; see also Dreiss and
Brown 1989:71). Rovner and Lewenstein (1997:48) argued that El Chayal was sought after
during this period due to its high quality and its association with the polity of Kaminaljuyú.
However, even within their own sample Rovner and Lewenstein (1997) noted that
sometimes these strict patterns of source distribution were not present, with El Chayal
dominating the Late Preclassic sample of Becán, and Ixtepeque also present alongside the
expected SMJ. They also argued for the presence of El Chayal and Ixtepeque in the Yucatán
Peninsula earlier than anticipated, and provided similar “exceptions” in Belize and the southern
lowlands of Guatemala (Rovner and Lewenstein 1997:49).
With the availability of handheld X-Ray Fluorescence, the compositional analysis and
sourcing of obsidian dramatically increased, not just in the lowlands but across the region.
Subsequent research suggested that these earlier patterns of strict or semi-strict adherence to the
consumption of one source during one period and a different source during another no longer
applies. Despite a lack of strict adherence to this pattern, sourcing studies continue to establish
the dominance of El Chayal in the Maya lowlands during the Classic period (Aoyama 2017a,
2017b; Braswell 2011; Brown et al. 2004; Moholy-Nagy et al. 2013:87-92). Data now indicates
that while some obsidian sources in Guatemala were more abundant during certain time periods
than others, though it was not a strict either-or scenario (Moholy-Nagy et al. 2013:91). At Tikal,
Moholy-Nagy et al. (2013:87-92) discovered that SMJ dominated the Preclassic obsidian sample
and El Chayal the Classic. However, both SMJ and El Chayal were present during all periods of
occupation. Aoyama (2017a, 2017b) discovered similar patterns at Ceibal, with an even heavier
reliance on El Chayal during the Classic, though SMJ was still present. Rather than accepting
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that regional patterns automatically applied to Holtun, I tested them and looked for internal
variation based on status and not just period.
At Holtun, El Chayal made up slightly more than half of the total sample (Figure 45;
Table 58). By weight the two sources were roughly equal (El Chayal at 161g and SMJ at 160.7),
however, this was possibly driven by a large SMJ exhausted core (16.1g). SMJ made up slightly
less than half, and very little Ixtepeque was recovered (Table 58). Approximately 33% of the
total recovered obsidian dated to the Preclassic occupation of the site. For the Preclassic sample
SMJ was the dominant source (Figure 45; Table 59), both in count and by mass (91.9g). This
further indicated an emphasis on SMJ during the Preclassic.

Obsidian Source Distribution
Preclassic

Classic

Undated

120
107
101
100

80

60

53

40

33

25
20

15
3

1

0

2

2

0

0
SMJ

EC

IX

Figure 45 Distribution of sources from all contexts by period.

161

Unknown

Table 58 Distribution of each obsidian source at Holtun.
Obsidian Source
El Chayal
SMJ
Ixtepeque
Unknown
Total

Quantity (n)

Mass (g)

Percentage (%)

238
186
4
7
435

161
160.7
6.1
1.4
329.2

54.97
42.96
0.92
1.62
100

Table 59 Preclassic period distribution of each obsidian source.
Obsidian Source
El Chayal
SMJ
Ixtepeque
Unknown
Total

Quantity (n)

Mass (g)

Percentage (%)

33
107
3
2
145

32.9
91.9
2.9
0.8
127.78

22.76
73.79
2.07
1.38
100

The Classic period obsidian sample made up approximately 57% of the total, an increase
from the Preclassic. For the Classic period, El Chayal was much more prevalent than any other
source (Figure 45; Table 60), both by count (n=190) and mass (114.8g). SMJ was much less
common in the Classic period sample, but still more prevalent than Ixtepeque (Table 60). Two
cores dated to the Classic period and will be discussed below by source.
Table 60 Classic period distribution of each obsidian source.
Obsidian Source
El Chayal
SMJ
Ixtepeque
Unknown
Total

Quantity (n)

Mass (g)

Percentage (%)

190
54
1
3
248

114.8
48.5
3.2
0.6
167.1

76.61
21.77
0.4
1.21
100
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There were statistically significant differences between El Chayal and SMJ based on
period regardless of socio-economic level (p< 0.001 [Table 61]). Source and period drove these
differences with El Chayal dominating the Classic period sample, and SMJ dominating the
Preclassic (Table 61). Like many lowland sites, Holtun experienced a surge in El Chayal during
the Classic period. However, both sources were utilized during both periods; no one source
served as the single source for either period.
Table 61 Contingency table data for El Chayal, SMJ, and Ixtepeque by period.
Obsidian Source Frequency by Period
El Chayal

SMJ

Ixtepeque

Total

Preclassic

33 (-6.62)

107 (5.26)

4 (1.34)

144

Classic

190 (3.88)

54 (-5.40)

1 (-1.27)

245

223

161

5

389

Period:

Total

NOTE: (G2= 115.361, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

A. El Chayal
The most common source found across all contexts and all periods at Holtun was El
Chayal (Figure 45). Of the total El Chayal obsidian, 79% (n=188) were blades or blade
fragments (Figure 46) and the majority were fragmentary (86.2%). Most of the El Chayal
obsidian dated to the Classic period. During both the Preclassic and Classic periods, medial
fragments made up the most common El Chayal blade segments (Table 62).
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El Chayal Tools
blades

flakes
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200

188

180
160

150
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120
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60

47

39
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25

20
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1

1

0

2

1

0
Preclassic

Classic

Undated

Total

Figure 46 Distribution of El Chayal obsidian over time, by artifact type.
Table 62 El Chayal obsidian blade portions from all contexts by period.
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

9
10
3
3
25

36
40
12
12
100

40
38
35
17
150

26.67
38.67
23.33
11.33
100

Within the El Chayal sample, flakes made up 19.75% (n=47) of the sample regardless of
period or status. Of these flakes the most common type was general flakes. Just as with blades,
the majority of the El Chayal flakes dated to the Classic period. General flakes represented the
most common flake type for both the Preclassic and Classic (Table 63).
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Table 63 El Chayal obsidian flake data by period from all contexts.
Flake Type

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
3
2
1
0
2
0
8

0
37.5
25
12.5
0
25
0
100

0
15
15
0
2
7
0
39

0
38.46
38.46
0
5.13
17.95
0
100

Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Most of the total cores (n=4) recovered at Holtun were El Chayal (n=3). One each of
these three cores dated to the Preclassic, Classic, and undefined/undated. Both dated cores were
classified as exhausted polyhedral core fragments. The Preclassic core fragment was from Group
A, a HH2 group. The Classic period core was found in the northern settlement in Group N33
(HTN 26-1-3) along with a large quantity of chert blade production debitage in what may have
been a workshop dump location. The undated core from Group F, Plaza N (HTN 8-1-3) was a
fragment of an exhausted polyhedral core further reduced bipolarly. These cores were likely
imported as fully, or mostly, prepared polyhedral cores for local blade production. The lack of
cortex found on any of the El Chayal obsidian further supported the premise that core
preparation from nodules occurred elsewhere and not locally (Moholy-Nagy et al. 2013:78; see
also Clark 1987, 1997; Clark and Lee 1979; McSwain et al. 1991, McAnany 2004, 2010:234;
Sheets 1975).
B. San Martín Jilotepeque (SMJ)
The second most common source recovered across all contexts and all periods at Holtun
was San Martín Jilotepeque (SMJ) (Figure 45). Blades and blade fragments were the most
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common tool forms for SMJ obsidian (Figure 47). Flakes were significantly less common in the
SMJ sample than in the El Chayal. SMJ also indicated an inverse of the pattern of popularity
over time from El Chayal. While SMJ dominated the Preclassic obsidian assemblage, it
decreased in presence during the Classic.

SMJ Tools
blades

flakes

cores

200

177

180
160
140
120

105

100
80
50

60
40

22

20

5 0

3 1

0 0

Classic

Undated

8

1

0
Preclassic

Total

Figure 47 Distribution of SMJ by artifact type and period.
Of the 177 blades and blade fragments identified as SMJ, medial blade fragments made
up the majority of both the Preclassic and Classic assemblages (Table 64). Despite decreased
reliance on SMJ obsidian in the Classic period, access to medial fragments continued
Table 64 SMJ obsidian blade portions from all contexts by period.
Blade Portion
Proximal
Medial
Distal
Whole
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

26
53
23
3
105

24.76
50.48
21.9
2.86
100

10
28
11
1
50

20
56
22
2
100
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SMJ flakes were far less common than El Chayal flakes. The most common type was
general flakes. As with blades, the majority of the SMJ flakes dated to the Preclassic (Figure 49).
One each of the rejuvenation flakes dated to the Preclassic and Classic period, while both bifacial
thinning flakes dated to the Preclassic (Table 65).
Table 65 SMJ obsidian flake data by period.
Flake Type
Macroflake
Flake
Rejuvenation
Chunk
Overhang removal
Bifacial thinning
Retouch
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

0
3
0
0
0
2
0
5

0
60
0
0
0
40
0
100

0
1
2
0
0
0
0
3

0
33.33
66.67
0
0
0
0
100

Additionally, only a single core was identified as SMJ, while three were identified as El
Chayal. This core the larger core recovered from a Late Classic special deposit in a large temple
structure in Group F, Plaza B (see previous chapter). This was a polyhedral core and was not
completely exhausted or fragmented like the El Chayal cores. This SMJ exhausted core also
made up the bulk of the total mass for the SMJ Classic period sample and civic ceremonial
Classic period sample at 16.1g. The presence of this core in a civic ceremonial context rather
than domestic contexts may suggest differential treatment of sources, though Aoyama et al.
(2017) noted a trend during the Classic of inclusion of exhausted obsidian cores in special
deposits. While El Chayal was the more dominant and sought-after source during the Classic
period, SMJ was not completely disregarded or devalued. The caching of this SMJ core
suggested that obsidian, no matter the quality, remained important enough to imbue with ritual
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significance after its use-life in addition to the finished blades produced from it (Aoyama et al.
2017). The presence of rejuvenation flakes along with this exhausted core suggest the import of
prepared polyhedral cores and the local production of obsidian blades (Moholy-Nagy et al.
2013). Aoyama (2017b:224) noted that “many hundreds of pressure blades can be made from” a
single polyhedral core. In the absence of the cores themselves, evidence of the import of
polyhedral cores and local production of blades was seen in the presence of pressure blades and
rejuvenation flakes.
C. Ixtepeque
The least common source found across all contexts and all periods at Holtun was
Ixtepeque, represented by just four specimens, a single blade and three flakes. Three of the four
Ixtepeque specimens dated to the Preclassic, while only one dated to the Classic. The blade,
dating to the Classic, and was a proximal fragment. The Preclassic Ixtepeque obsidian artifacts
were all flakes, one a bifacial thinning flake, another an overhang removal flake, and the third a
general flake. Ixtepeque was extremely rare at Holtun. Aoyama (2017a, 2017b) noted an
increased import of Ixtepeque during the Terminal and Postclassic periods at Ceibal, a pattern
not observed at Holtun.
D. Socio-economic Distribution of Sources
In addition to obsidian source availability over time, the presence of each source among
differing socio-economic levels was recorded and compared over time. Just under 20% (n=81) of
the obsidian recovered at Holtun during all occupation periods came from civic ceremonial
plazas rather than domestic contexts. Within all combined periods, SMJ dominated the civic
ceremonial sample (Table 66). Slightly more than half of the civic ceremonial sample for Holtun
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dated to the Preclassic. SMJ dominated the Preclassic civic ceremonial sample, while El Chayal
made up slightly more than half of the small Classic period sample (Table 66). No Ixtepeque was
recovered within these contexts during the Classic, as all three flakes dated to the Preclassic.
Table 66 Sources by period for Civic Ceremonial contexts.
Sources
El Chayal
SMJ
Ixtepeque
Unknown
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

13
31
3
1
48

27.08
64.58
6.25
2.08
100

10
7
0
0
17

58.82
41.18
0
0
100

D1. Elite Groups (HH1 and HH2)
Within HH1 groups 117 obsidian artifacts were recovered. Almost 60% dated to the
Preclassic, which was dominated by SMJ obsidian (88% [Table 67]). During the Classic period,
however, El Chayal became the dominant source in HH1 contexts (Table 67). This pattern
followed that of the civic ceremonial contexts within the site center, though it represented a more
extreme shift from one source to another.
Table 67 HH1 obsidian sources by period.
Sources
El Chayal
SMJ
Ixtepeque
Unknown
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

6
51
0
1
58

10.34
87.93
0
1.72
100

26
12
0
2
40

65
30
0
5
100

The HH2 category included 175 obsidian artifacts. This included the Group E cache. El
Chayal dominated the HH2 contexts when all periods were combined. However, like with HH1
169

groups, SMJ dominated the HH2 Preclassic sample (Table 68). This was followed by an even
more extreme shift to El Chayal during the Classic period, when it made up almost 90% of the
sample (Table 68). However, unlike HH1 contexts, HH2 experienced an increase in obsidian
during the Classic period. This large Classic period sample included the cache of 91 obsidian
artifacts in Group E. Most of the cache contained El Chayal obsidian, with only one SMJ blade
fragment and one unknown specimen. These second-level elites gained greater access to El
Chayal during the Classic period and responded by caching much of it, possibly as costly
signaling. El Chayal was a highly valued source, and the removal of 89 El Chayal artifacts from
circulation would require extensive access and the absence of immediate need.
Table 68 HH2 obsidian sources by period.
Sources
El Chayal
SMJ
Ixtepeque
Unknown
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

11
25
0
1
37

29.73
67.57
0
2.7
100

118
17
1
1
137

86.13
12.41
0.73
0.73
100

When both HH1 and HH2 contexts were combined as “elite contexts,” contingency tables
tested for significance in differential representations of sources over time. Elite patterns of source
consumption when only considering El Chayal and SMJ (Ixtepeque’s sample size was too small)
indicated significant differences in source over time (p < 0.001 [Table 69]). Elites shifted to
predominately using El Chayal during the Classic period, though they did not completely cease
use of SMJ. This focus on El Chayal appears to be as the source increased in availability.
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Table 69 Contingency table data for elite (HH1 and HH2) obsidian source over time.
Elite Obsidian Source Frequency by Period
El Chayal

SMJ

Total

Preclassic

32 (-4.43)

63 (4.47)

95

Classic

144 (2.70)

29 (-4.58)

173

176

92

268

Period:

Total
2

NOTE: (G = 66.926, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.

D2. Non-elite Groups (HH3, HH4, and HH5)
A total of 40 obsidian artifacts were recovered in HH3 contexts. The most common
source for all combined periods in HH3 contexts was El Chayal. The much smaller Preclassic
sample (n=4) consisted primarily of SMJ obsidian (Table 70). Despite the smaller sample size,
this mirrored patterns seen in more elite contexts during the Preclassic. Within HH3 contexts,
90% of the sample dated to the Classic period. The HH3 Classic sample was dominated by El
Chayal at nearly 80% (Table 70). HH3 contexts followed the same patterns as elite groups, with
a Preclassic emphasis on SMJ, followed by a Classic emphasis on El Chayal, despite a smaller
sample size and less access for these groups.
Table 70 HH3 obsidian sources by period.
Sources
El Chayal
SMJ
Ixtepeque
Unknown
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

1
3
0
0
4

25
75
0
0
100

28
7
0
1
36

77.78
19.44
0
2.78
100
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In total there were only 21 obsidian artifacts recovered from all HH4 contexts. The most
common source for all periods in HH4 contexts was El Chayal, however, this was skewed by
Preclassic mixed contexts. The much smaller Preclassic sample (n=3) consisted entirely of El
Chayal obsidian (Table 71). This was unexpected, as El Chayal was a scarcer source during the
Preclassic but was likely due to the non-domestic functions of Group N8 during the Preclassic,
where these blades were discovered. Other HH4 Preclassic non-mixed contexts did not have
obsidian. Within HH4 contexts, 90% of the sample dated to the Classic period. The HH4 Classic
sample was dominated by SMJ obsidian at slightly more than half (Table 71). This differed from
elite and HH3 pattern of Preclassic emphasis on SMJ and Classic emphasis on El Chayal. During
the Classic period, non-elite domestic contexts did have access to El Chayal, despite their focus
on SMJ.
Table 71 HH4 obsidian sources by period.
Sources
El Chayal
SMJ
Ixtepeque
Unknown
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

3
0
0
0
3

100
0
0
0
100

8
10
0
0
18

44.44
55.56
0
0
100

The single obsidian blade fragment recovered from a HH5 group was SMJ and dated to
the Classic. When all three of these non-elite levels were combined, the Preclassic sample was
still only seven obsidian artifacts, split almost evenly between El Chayal and SMJ, when
including mixed HH4 contexts. Small sample size led to a lack of statistical power in the patterns
of change over time, specifically for non-elites (Table 72). Without the Group N8 Preclassic
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data, SMJ was the most common source for both the Preclassic and Classic in non-elite domestic
contexts.
Table 72 Contingency table data for non-elite obsidian sources by period.
Non-Elite Obsidian Source Frequency by Period
El Chayal

SMJ

Total

Preclassic

4 (-0.43)

3 (0.86)

7

Classic

56 (0.19)

18 (-0.22)

74

60

21

81

Period:

Total
2

NOTE: (G = 1.040, p = 0.308): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.

E. Sourcing Discussion
Regardless of socio-economic status during the Preclassic period, Holtun relied more
heavily on SMJ obsidian than El Chayal. During the Classic period this emphasis shifted instead
to a reliance on El Chayal over SMJ. When socio-economic status was ignored, this pattern fit
regional patterns (Aoyama 2017b; Dreiss and Brown 1989:71; Moholy-Nagy et al. 2013:87-91;
Nelson 1985:637; Rovner and Lewenstein 1997:48). However, access to both sources over time
for elites and non-elites varied greatly. Elites followed the site-wide pattern of SMJ dominance
during the Preclassic, followed by El Chayal dominance in the Classic. During both periods the
nondominant source was still available to elites. When Group N8 was included, then non-elites
indicated a different pattern with a slight El Chayal emphasis (57%) during the Preclassic and
slightly higher El Chayal dominance in the Classic (75%) with access to SMJ also increasing but
not at the same rate. This pattern, however, was problematic because the sample sizes were too
small for non-elite Preclassic contexts. Approximately 42% of the Preclassic non-elite obsidian
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sample (including a single flake) come from non-domestic contexts that predated the
construction of Group N8. When Group N8 was excluded, then non-elites had slightly more SMJ
than El Chayal during the Preclassic.
When each source was considered individually, there were statistically significant
changes in access to SMJ for elites versus non-elites over time (p < 0.001 [Table 73]). Elites had
higher than expected SMJ during the Preclassic and lower than expected SMJ during the Classic.
This matched previously observed patterns of elites shifting away from SMJ during the Classic
period after heavy reliance on it during the Preclassic. Non-elites indicated the reverse pattern,
with lower than expected SMJ values for the Preclassic when Group N8 was not excluded, and
higher than expected for the Classic period. This does not necessarily mean that non-elites relied
more on SMJ than El Chayal during the Classic, rather it indicated that they increased their
reliance on SMJ over time, unlike elites.
Table 73 Contingency table data for SMJ obsidian by status and period.
SMJ Obsidian Frequency by Period and Status
Preclassic

Classic

Total

Elite

63 (1.24)

29 (-1.55)

92

Non-elite

3 (-3.34)

18 (2.61)

21

66

47

113

Status:

Total
2

NOTE: (G = 21.545, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.

El Chayal indicated statistically significant (p = 0.021 [Table 74]) differences for each
status level over time. For El Chayal, the driving factors behind these differences were that elites
had slightly more than expected El Chayal for the Preclassic and non-elites had slightly less,
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even when Group N8 was not excluded. This was possibly related to sample size issues for
Preclassic non-elite obsidian. However, it did still indicate differences in source access over time
by socio-economic status.
Table 74 Contingency table data for El Chayal obsidian by period and status.
El Chayal Obsidian Frequency by Period and Status
Preclassic

Classic

Total

Elite

32 (0.99)

144 (-0.40)

176

Non-elite

4 (-1.90)

56 (0.74)

60

36

200

236

Status:

Total
2

NOTE: (G = 5.300, p = 0.021): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.

7.2 Tool Fragment Analysis by Source
Tool types and blade portions were also impacted by source. The availability of certain
tool forms, especially cores and flakes, may indicate access to raw materials for production of
blades. Additionally, among blades not all segments were considered equal by the Maya and
other Mesoamerican cultures. In fact, Workinger and King (2020:630) stated that medial blade
fragments would have been the highest valued portion. Blades often were broken into multiple
usable fragments to create more tools for distribution (De León et al. 2009; Workinger and King
2020). While proximal and distal portions would not have been thrown out, access to medial
fragments would have been prioritized over the others. Medial fragments provided the most
efficient cutting edges due to the absence of the curvature found on distal fragments and the bulb
of percussion on proximal fragments (Workinger and King 2020:630).
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Using binary regression analysis to compare elite versus non-elite blades by source, the
frequency of each source changed over time among blades, and not just all obsidian artifacts.
During the Classic period there were no statistically significant differences between sources
within blades when comparing Preclassic and Classic periods and selecting for non-elite
households. Moreover, there were no significant differences in SMJ and El Chayal blades
between elites and non-elites during the Preclassic. However, there were statistically significant
differences between elite and non-elite access to SMJ and El Chayal during the Classic period
when looking only at blades (p < 0.001 [Table 75]).
Table 75 Binary regression values with source as dependent.
Variables in the Equation

Step 1

a

B

S.E.

Wald.

df

Sig.

Exp(B)

Classic

0.224

0.804

0.078

1

0.78

1.251

Preclassic_Status

-1.74

0.819

4.519

1

0.034

0.176

Classic_Status

1.644

0.359

20.971

1

0

5.175

Blade

-0.969

0.503

3.715

1

0.054

0.379

Constant

1.132

0.893

1.607

1

0.205

3.102

a. Variable(s) entered on step 1: Classic, Preclassic_elite, Classic_elite, Blade.
Bolded values significant.

When a binary regression model was created to look at all tool types selecting for blades,
elites versus non-elites, sources in the Preclassic versus the Classic, and change over time, some
statistically significant patterns did emerge. These were between sources for non-elites and elites
during the Preclassic when blade presence was included as a variable (p = 0.34 [Table 75]).
Additionally, there were significant differences between elite and non-elite access to SMJ and El
Chayal during the Classic period (p = 0.001 [Table 75]). In this regression model blades were
just barely above significant levels (p = 0.54), indicating that if an artifact was a blade, then it
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was less likely to be El Chayal than SMJ. This model assumed that source did not change
significantly over time, which was incorrect because I found that it did.
The probability of a blade given Preclassic, non-elite, and SMJ was high (P=0.94).
However, the probability of a blade, given Preclassic, non-elite, and El Chayal was only slightly
lower (P=0.80). This was due to the small sample size for Preclassic non-elite obsidian and the
relatively even distribution of both sources in this small sample. However, when only looking at
elites, during the Preclassic the probability of a blade given Preclassic, elite, and SMJ was even
higher than that of non-elites (P=0.96). The probability of a blade given Preclassic, elite, and El
Chayal was slightly lower (P=0.87). For Classic period non-elites, the probability of a blade
given SMJ was higher than during the Preclassic (P=0.93), with El Chayal decreasing in
probability during this period (P=0.86). For elites, the probability of a blade given El Chayal and
during the Classic period was P=0.77. Blades were common, but El Chayal flakes were also
more prevalent for elite Classic contexts than any others. The probability of a blade given
Classic, elite, and SMJ was unexpectedly higher (P=0.88), due to selecting tool type. While El
Chayal was the dominant source during the Classic period for elites, there was a higher
representation of El Chayal flakes than SMJ flakes in elite contexts.
Whole blades were extremely rare and completely absent in non-elite contexts. Only
when examining elite portions over time and including source in the model, were there
statistically significant differences between portions in the Preclassic and Classic periods (p =
0.049 [Table 76]). These differences were largely driven by whole blades, with less than
expected whole blades during the Preclassic and more during the Classic period. This directly
opposed patterns within non-elite contexts where whole blades were not present during any
period.
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Table 76 Contingency table data for elite blade portions by period.
Elite Blade Portions by Period
Preclassic

Classic

Total

proximal

22 (0.11)

34 (-0.01)

56

medial

46 (1.08)

55 (-0.86)

101

distal

17 (-0.50)

33 (0.46)

50

whole

3 (-1.93)

17 (1.30)

20

88

139

227

Blade portion:

Total
2

NOTE: (G = 7.867, p = 0.049): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

However, when El Chayal and SMJ were compared from all periods and contexts, there
were significant differences between portions present for each (p = 0.004 [Table 77]). This was
due to the quantities of medial fragments, the most valuable and sought-after portion of a blade.
There were more than expected SMJ medial fragments than El Chayal. Additionally, there were
more than expected whole blades for El Chayal and less for SMJ. For El Chayal from all periods,
elites had more whole and less proximal portions than non-elites at a significant level (p = 0.006
[Table 78]) when the whole blade category was included. This was problematic since the whole
blade category included a value of zero for non-elites. This pattern held true for elite versus nonelite El Chayal blade portions during the Classic period as well (p = 0.018), but only if whole
blades were included with zeros present for non-elites. The differences in this instance were
driven by the whole blade category and not by medial or other segments where zero values were
absent. While statistically significant patterns of blade portions were difficult to see, I was able
to conclude that non-elites did not have access to whole blades, or did not keep blades whole.
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Rather than keeping a blade whole, it was more likely that they broke them into portions for
wider distribution and use.
Table 77 Contingency table data for blade portions by source and status for all periods.
Blade Portions by Obsidian Source
SMJ

EC

Total

proximal

42 (-0.64)

54 (0.67)

96

medial

93 (1.31)

74 (-1.31)
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distal

37 (-0.01)

40 (0.09)

77

whole

5 (-2.35)

20 (1.81)

25

177

188

365

Blade portion:

Total
2

NOTE: (G = 13.093, p = 0.004): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

Table 78 Contingency table data for El Chayal blade portions by status from all periods.
El Chayal Blade Portions by Status
Elite

Non-Elite

Total

proximal

31(-0.87)

15 (1.56)

46

medial

52 (0.24)

12 (-0.34)

64

distal

29 (0.01)

8 (0.15)

37

whole

19 (1.02)

0 (-3.13)

19

Total

131

35

166

Blade portion:

NOTE: (G2= 12.514, p = 0.006): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant. Italicized
values 0.
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7.3 Use and Retouch by Source
Building on prior analyses of use and retouch (index invasiveness), I explored whether
decisions related to these conservation activities were impacted by source. El Chayal was
represented as a higher valued source during both periods, despite its significantly expanding
presence in the Classic period. In this instance conservation was measured through extending
use-life. I expected non-elites to conserve both SMJ and El Chayal, due to relative scarcity and
elites to conserve more valuable El Chayal blades.
A. Use
SMJ showed significantly more moderate use than El Chayal regardless of period or
context (p < 0.001 [Table 79]). El Chayal indicated more “no use” than expected, with less “no
use” for SMJ. SMJ also had more “moderate” use, while El Chayal had less than expected. When
separated by period, during the Preclassic El Chayal had slightly, but not much, more
“moderate” and “slight” use than SMJ, but not at significant levels (p = 0.519). During the
Classic period, however, when heavy use was excluded because of zeros for SMJ, there were
significant differences between the use of SMJ and El Chayal (p = 0.002 [Table 80]). The driving
factors in these differences were that “no use” was higher for El Chayal than expected and lower
for SMJ, with “moderate” for SMJ also higher than expected.
Each source was also considered individually to test for significant diachronic changes.
For El Chayal there were no statistically significant differences in use between the Preclassic and
Classic periods if status was not also considered (p = 0.235). SMJ also did not indicate
statistically significant differences in use between the Preclassic and Classic if status was not
considered (p = 0.518 with zero values; p = 0.704 excluding “heavy” use).
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Table 79 Contingency table data for Use by source and status for all periods.
Use by Obsidian Source
SMJ

EC

Total

None

18 (-3.58)

58 (2.74)

76

Slight

99 (0.63)

93 (-0.58)

192

Moderate

58 (1.90)

34 (-2.06)

92

Heavy

2 (-0.12)

3 (0.37)

5

Total

177

188

365

Use:

NOTE: (G2= 28.543, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

Table 80 Contingency table data for Classic period Use by source and status.
Classic Period Use by Obsidian Source
SMJ

EC

Total

None

6 (-2.56)

51 (1.26)

57

Slight

28 (0.53)

73 (-0.26)

101

Moderate

16 (1.69)

24 (-1.08)

40

50

148

198

Use:

Total

NOTE: (G2= 12.331, p = 0.002): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

El Chayal during the Preclassic had too many zeroes for non-elites in use categories to
test for significance. When use of El Chayal blades was compared between status levels for all
periods, there were statistically significant differences (p = 0.008 [Table 81]). The driving factors
were lower than expected “no use,” and higher “moderate” for non-elites, with lower “moderate”
for elites. The category of “heavy use” had to be excluded due to zero values. During the Classic
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period, however, when the category of “heavy” was removed due to zero values, there were no
significant differences between elites and non-elites in their use of El Chayal blades (p = 0.150
[Table 82]). Some elites cached El Chayal obsidian without using it first (marking conspicuous
consumption rather than conservation), while non-elites used El Chayal more completely prior to
discard, a differing method of conservation. Non-cached elite El Chayal obsidian was also not
used extensively.
Table 81 Contingency table data for El Chayal Use by status from all periods.
Use by Status
Use:
None
Slight
Moderate
Total

Elite

Non-Elite

Total

45 (0.91)
68 (-0.02)
16 (-1.15)

5 (-1.92)
19 (0.16)
11 (1.88)

50
87
27

129

35
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NOTE: (G2= 9.717, p = 0.008): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

Table 82 Contingency table data for Classic period El Chayal Use by status from all periods.
Classic Period Use by Status
Elite

Non-Elite

Total

None

42 (0.09)

12 (-0.03)

54

Slight

54 (0.46)

12 (-0.76)

66

Moderate

12 (-0.85)

8 (1.44)

20

108

32

140

Use:

Total
2

NOTE: (G = 3.979, p = 0.150): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.
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For SMJ, elite versus non-elite use regardless of period did not show any statistically
significant differences. During the Preclassic the differences between elite and non-elite use for
SMJ was also not significant. The same held true for the Classic period.
When elite use was compared between SMJ and El Chayal for all periods there were
significant differences between the sources (p < 0.001[Table 83]). These differences were driven
by the no use and moderate use categories. There were no significant differences in use between
the sources during the Preclassic. During the Classic period, however, when “heavy” use was
excluded due to zero values for SMJ, there were significant differences between sources in elite
contexts (p = 0.005 [Table 84]). This was driven by less “no use” than expected and more
“moderate” use for SMJ. This indicated that elites during the Classic period more heavily used
SMJ blades than El Chayal blades. Elites used El Chayal less than expected and SMJ more than
expected. This was possibly due to an emphasis on ritual functions for El Chayal, including
caching rather than physical use. Regardless of intended use, elites were comfortable enough in
their access to obsidian to not use all available blades.
Table 83 Contingency table data for Elite Use by source, ignoring period.
Use by Obsidian Source
SMJ

EC

Total

None

16 (-2.48)

45 (1.93)

61

Slight

60 (0.24)

68 (-0.16)

128

Moderate

33 (2.06)

16 (-2.25)

49

Heavy

1 (-0.13)

2 (0.40)

3

110

131

241

Use:

Total
2

NOTE: (G = 19.390, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

183

Table 84 Contingency table data for Classic period Elite Use by source.
Classic Period Use by Obsidian Source
SMJ

EC

Total

None

3 (-2.17)

42 (0.91)

45

Slight

14 (0.39)

54 (-0.13)

68

Moderate

8 (1.82)

12 (-1.05)

20

25

108

133

Use:

Total
2

NOTE: (G = 10.435, p = 0.005): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

For non-elites, the Preclassic sample size was too small with too many zero values to test
for significance. However, even when comparing sources regardless of period there were no
significant differences in use for non-elites (p = 0.856). During the Classic period when the
sample was larger than during the Preclassic, there were still no significant differences (p =
0.283 when omitting zeroes). This suggested that non-elites did not base their use decisions on
obsidian source. Non-elites, unlike elites, used both sources at moderate to heavy levels.
B. Retouch (Index of Invasiveness)
Degree of retouch as measured by the Index of Invasiveness also varied by source and
over time. There were significant differences between sources, SMJ and El Chayal, in index of
invasiveness values (p < 0.001 [Table 85]). This was driven by the categories of “no retouch”
and “moderate retouch.” Values for no retouch were much lower than expected for SMJ and
higher than expected for El Chayal. While values for moderate retouch were reversed – higher
than expected for SMJ and lower for El Chayal. Very heavy also indicated higher values for El
Chayal than expected. This suggested that SMJ experienced moderate retouch, while El Chayal
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experienced less retouch overall, and much less retouch in any category starting with moderate.
During the Preclassic there were no significant differences between sources for index. However,
during the Classic period there were (p = 0.005 [Table 86]). These results were driven by SMJ in
the categories of no retouch and moderate. Both categories were higher than expected for SMJ
during the Classic period.
Table 85 Contingency table data for Index of Invasiveness by source and status.
Index of Invasiveness by Obsidian Source
SMJ

EC

Total

None

16 (-3.45)

53 (2.63)

69

Minimal

43 (-0.38)

52 (0.42)

95

Moderate

72 (2.24)

41 (-2.45)

113

Heavy

39 (0.58)

35 (-0.51)

74

Very Heavy

3 (-0.32)

5 (0.49)

8

173

186

359

Use:

Total
2

NOTE: (G = 30.641, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant.

Table 86 Contingency data for Classic period Index of Invasiveness by source and status.
Classic Period Index of Invasiveness by Obsidian Source
SMJ

EC

Total

Use:
None

5 (-2.47)

46 (1.20)

51

Minimal

9 (-0.86)

40 (0.53)

49

Moderate

21 (1.85)

34 (-1.17)

55

Heavy

13 (1.07)

26 (-0.59)

39

Very Heavy

1 (-0.02)

4 (0.23)

5

49

150

199

Total

NOTE: (G2= 14.895, p = 0.005): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant.
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When El Chayal was examined on its own, there were no statistically significant
differences in retouch frequencies between the Preclassic and the Classic period if socioeconomic status was not considered. However, if status was included there were significant
differences between elite and non-elite indices, regardless of period (p = 0.007 [Table 87]). This
was driven by non-elites in the categories of no retouch, minimal, and very heavy, and elites in
the categories of no retouch and very heavy retouch. Non-elites had lower values than expected
for no retouch and minimal retouch, as well as higher than expected for very heavy. While elites
had lower than expected values for very heavy, and higher than expected for no retouch. Nonelites were retouching their El Chayal obsidian blades more frequently and at higher levels than
elites.
Table 87 Contingency table data for El Chayal Index of Invasiveness by status.
All El Chayal Index by Status
Non-elite

Elite

Total

Index:
None
Minimal
Moderate

5 (-1.99)
9 (-0.25)
10 (0.85)

46 (0.93)
38 (0.21)
26 (-0.39)

51
47
36

Heavy

7 (0.75)

18 (-0.32)

25

Very Heavy

4 (1.94)

1 (-1.68)

5

Total
35
129
164
NOTE: (G2= 14.23, p = 0.007): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant.

When the data was further broken down by period, there were no statistically significant
differences between elite and non-elite indices during the Preclassic, likely due to the small nonelite sample size (and when including the mixed context Group N8 sample). During the Classic
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period, however, there were significant differences between elites and non-elites for El Chayal (p
= 0.002 [Table 88]), when zeros were allowed for “very heavy.” However, when that category
was omitted the difference was no longer significant (p = 0.182 [Table 89]). Unlike El Chayal,
SMJ did not indicate any significant differences between statuses for index of invasiveness
between or within periods.
Table 88 Contingency data for Classic El Chayal Index by status (includes zeroes).
Classic Period El Chayal Index of Invasiveness by Status
Non-elite

Elite

Total

Index:
None
5 (-1.85)
41 (0.92)
46
Minimal
8 (-0.13)
30 (0.16)
38
Moderate
9 (0.68)
23 (-0.03)
32
Heavy
6 (0.62)
15 (-0.25)
21
Very Heavy
4 (0.62)
0 (-0.25)
4
Total
32
109
141
NOTE: (G2= 17.136, p = 0.002): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant. Zeroes italicized.

Table 89 Contingency data for Classic El Chayal Index by status (no zeroes).
Classic Period El Chayal Index of Invasiveness by Status
Non-elite

Elite

Total

None

5 (-1.85)

41 (0.74)

46

Minimal

8 (0.17)

30 (0.00)

38

Moderate

9 (0.95)

23 (-0.45)

32

Heavy

6 (0.83)

15 (-0.36)

21

28

109

137

Index:

Total
2

NOTE: (G = 4.864, p = 0.182): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.
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Decisions regarding retouch based on socio-economic status only pertained to El Chayal
obsidian and not SMJ. This was also true for the Preclassic when SMJ dominated the obsidian
assemblage of Holtun, especially for elites, as well as the Classic period when El Chayal became
the dominant source and SMJ was more often found in non-elite contexts. The addition of source
as a variable for index of invasiveness further clarified patterns observed in the previous chapter
of non-elite retouch and elite lack of retouch. These patterns only held for El Chayal obsidian,
which elites had greater access to.
7.4 Blade-Width Analysis by Source
In the previous chapter blade-width, as a measure of conservation, was compared over
time and space regardless of obsidian source. The results of these comparisons were largely not
statistically significant.
El Chayal obsidian had a slightly, but not significantly, smaller mean blade-width when
period and context were ignored (Table 90). During the Preclassic, both SMJ and El Chayal
mean blade-widths were greater than in the Classic (Table 91). However, SMJ mean blade-width
was slightly higher than El Chayal during the Classic (Table 91). During the Preclassic, there
were no statistically significant differences between El Chayal and SMJ blade-width when socioeconomic status was ignored (p = 0.323). There were also no statistically significant differences
between SMJ and El Chayal blade-width when status was ignored during the Classic period (p =
0.859). However, SMJ showed smaller minimums and lower maximum blade-widths (Table 91).
Also, when El Chayal was considered over time, Classic period maximum blade-widths far
exceeded that of the Preclassic maximums (Table 91).
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Table 90 Mean blade-width (in mm) for El Chayal and SMJ obsidian from all contexts.
Source

Mean

Min.

Max.

El Chayal
SMJ

10.188
10.658

5.06
3.83

22.15
20.92

Table 91 Mean blade-width (in mm) for El Chayal and SMJ by period.
Source

Period

Mean

Min.

Max.

El Chayal

Preclassic
Classic

10.298
10.158

5.6
5.06

14.32
22.15

SMJ

Preclassic
Classic

10.89
10.236

5.87
3.83

20.92
15.09

When considering blade-width by socio-economic group and source, it was necessary to
collapse the socio-economic household levels into either elite or non-elite due to sample size
issues (Table 92). The differences between elite and non-elite Preclassic El Chayal blade-widths
were not statistically significant (p = 0.067). This was possibly related to three large El Chayal
blades/blade fragments recovered from Group N8, which were from mixed non-domestic
contexts. For SMJ, the dominant Preclassic source, elites had a lower mean blade-width, while
non-elites had a higher mean blade-width. Differences between SMJ blade-widths for elites and
non-elites in the Preclassic were not statistically significant (p = 0.663). Though non-elites had
wider blades during the Preclassic than elites for both sources, this was possibly more related to
sample size issues than status. The Preclassic El Chayal non-elite sample consisted of four blades
from mostly mixed contexts, while the SMJ sample consisted of three from domestic contexts.
When the mixed contexts were excluded there were more SMJ blades in Preclassic non-elite
contexts.
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During the Classic period, when availability of obsidian increased significantly for all
socio-economic levels, El Chayal became the dominant source site-wide. For elites during the
Classic period, the El Chayal mean blade-width was lower than for non-elites (Table 92). Elites
had, on average, slightly smaller El Chayal blades than non-elites, but the difference was less
than a millimeter. These differences were not statistically significant (p = 0.609). For SMJ, the
less dominant source during the Classic, elites had a higher mean blade-width than non-elites
(Table 92). For non-elites, Classic period SMJ blades were smaller blades than for elites,
however these differences were not statistically significant (p = 0.683). This marked the only
period and source combination with lower blade-widths for non-elites than elites.
While independent sample t-tests did not uncover statistically significant differences
between sources within periods, the number of variables (period, source, and socio-economic
status) required a more complex test for significance – linear regression models. When sources
were treated as constant over time, the linear regression model did not uncover any significant
diachronic differences between elites and non-elites. However, source availability was not
constant over time. When sources were considered to change over time, a linear regression
model found significant changes between the Preclassic and the Classic (p = 0.27 [Table 93]) in
mean blade-width for non-elites. The only significant indicator was that blade width decreased
for non-elites from the Preclassic to the Classic period. In this case, non-elites increased
conservation by producing smaller blades, possibly increasing their overall blade yield, during
the Classic period. This, of course, assumed that non-elites took part in the production of blades,
due to the presence of a small, exhausted core fragment in Group N33. For non-elites, blade
width did not vary significantly by source during either the Preclassic or Classic.

190

Table 92 Mean blade-width (in mm) for El Chayal and SMJ by period and status.
Source

Status

Period

Mean

Min.

Max.

El Chayal

Elite
Elite
Non-elite
Non-elite

Preclassic
Classic
Preclassic
Classic

9.473
9.962
13.113
10.255

5.6
5.06
11.45
5.21

14.32
22.15
13.95
16.65

SMJ

Elite
Elite
Non-elite
Non-elite

Preclassic
Classic
Preclassic
Classic

10.94
10.17
11.667
9.857

5.87
5.9
6.66
3.83

20.92
15
14.95
15.09

Table 93 Linear Regression coefficients for non-elite blade width (source varied by period).
Coefficientsa
Unstandardized Coefficients

Standardized Coefficients

B

Std. Error

Beta

(Constant)

12.990

1.191

Classic

-2.864

1.291

Preclassic_Status

-2.126

Classic_Status

t

Sig.

10.907

0.000

-0.486

-2.219

0.027

1.195

-0.355

-1.778

0.076

-0.146

0.463

-0.026

-0.314

0.754

Preclassic_EC

-1.199

0.778

-0.100

-1.541

0.124

Classic_EC

-0.023

0.483

-0.004

-0.047

0.962

a. Dependent Variable: Blade Width. Bolded values significant.

7.5 Cutting Edge to Mass Ratio (CE/M) by Source
In the previous chapter I discussed patterns of cutting edge to mass ratio (CE/M), a proxy
for conservation during obsidian production, over time and by socio-economic status, but not by
source. A higher CE/M ratio indicated a narrower and thinner blade with more efficient cutting
edge and marked more efficient use of cores. Linear regression modeling indicated no significant
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differences between socio-economic level or over time for CE/M ratio when source was
excluded.
When broken down by source, the mean CE/M ratio for all El Chayal medial blade
fragments was much higher than for SMJ, especially when including the cache (Table 94). This
difference was statistically significant (p = 0.001 [Table 95]). This, unlike mean blade-width
analysis, supported the premise that El Chayal was a more sought-after source and conserved
more than SMJ. Workinger and King (2020:630) stated that when obsidian was scarce the CE/M
ratio was expected to be high on average as “an indication that local artisans were maximizing
the material from each core by deliberately crafting thin, narrow blades.” During the Preclassic
the El Chayal CE/M ratio was higher than the SMJ CE/M ratio, however, this difference was not
statistically significant (p = 0.114). The Classic period El Chayal mean CE/M ratio was 3.5 times
higher than the Classic SMJ CE/M ratio (Table 94). T-tests also found statistically significant
differences between El Chayal and SMJ CE/M ratios during the Classic period (p = 0.007 [Table
96]).
For comparison, Sidrys (1979:595) stated that the average CE/M ratio for lowland Maya
obsidian, regardless of source, was 5.73 (see discussion in Workinger and King 2020:630).
During the Classic period El Chayal indicated increased conservation and emphasis on producing
thinner medial blades, with greater cutting edges, while exhausting cores more efficiently. As El
Chayal increased in availability in the Classic period, the CE/M ratio increased. SMJ CE/M ratio
did not change much over time, but did remain slightly higher than the mean CE/M ratio listed
by Sidrys (1979) for the lowlands. However, this focus on conservation was not the same across
all ranks or sources of obsidian.
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Table 94 Mean CE/M ratios by obsidian source and period.
Source

Period

CE/M Ratio

n

El Chayal

All
Preclassic
Classic

10.09
8.73
10.13

68
10
56

SMJ

All
Preclassic
Classic

6.56
6.55
6.58

80
52
28

Table 95 T-test results for CE/M ratio by source for all periods.
Independent Samples T-test

Source

statistic

df

p

-3.385*

75.834

0.001

Mean
difference
-3.5159

SE
difference
1.0385

95% Confidence Interval
Lower
Upper
-5.5844

-1.4474

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

Table 96 T-test results for Classic period CE/M ratio by source.
Independent Samples T-test

Source

statistic

df

p

-2.785*

74.726

0.007

Mean
difference
-3.4767

SE
difference
1.2484

95% Confidence Interval
Lower
Upper
-5.9637

-0.9897

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

For El Chayal obsidian, the elite (HH1 and HH2) CE/M ratio increased from the
Preclassic to the Classic (Table 97). However, these differences were not statistically significant
(p=0.577). None of the three non-elite Preclassic El Chayal blade fragments were medial
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fragments, so could not be considered for this analysis. Given their mixed contexts, these
Preclassic N8 blades would have been excluded anyway.
During the Classic period non-elites had a lower CE/M ratio for El Chayal than elites
during the same period (Table 97). However, this difference was not statistically significant (p =
0.692). During the Preclassic for SMJ, elites had a lower mean CE/M ratio (6.39 [Table 97]) than
El Chayal during the same period (10.5 [Table 97]). During the Classic period the elite SMJ
CE/M ratio increased slightly. This increase was not statistically significant when considered on
its own (p = 0.756).
Table 97 Mean CE/M ratios by source, period, and status.
Source

Status

Period

CE/M Ratio

El Chayal

Elite
Elite
Non-elite
Non-elite

Preclassic
Classic
Preclassic
Classic

9.64
10.5
9.59

SMJ

Elite
Elite
Non-elite
Non-elite

Preclassic
Classic
Preclassic
Classic

6.39
7.09
3.998
6.68

During the Preclassic only a single non-elite SMJ medial blade fragment was recovered
and yielded a much lower CE/M ratio (3.998 [Table 97]) than any other groups or periods. The
sample size during this period made it difficult to ascertain why this CE/M ratio was so much
lower than even the average for the lowlands. This was possibly also related to how small and
thick the blade fragment was when compared to elite blade fragments during the same period.
During the Classic period the SMJ non-elite CE/M ratio was higher but still below that of elites
during the same period.
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Linear regression models were developed to test for statistical significance in CE/M ratio
when multiple variables (period, source, and socio-economic status) were considered at once
rather than individually. When source was treated as constant over time, the only significant
variable for CE/M ratio was source (p = 0.02 [Table 98]). El Chayal had significantly higher
CE/M ratios than SMJ. When the linear regression model was altered to focus on elite patterns,
source remained a significant variable (p = 0.02 [Table 99]). This suggested that even when
change over time for source was ignored, there were significant differences between SMJ and El
Chayal CE/M ratios for both socio-economic levels. However, there were also significant
differences between El Chayal and SMJ over time, with SMJ dominating the Preclassic
assemblage and El Chayal the Classic. There were also significant differences between El Chayal
and SMJ CE/M ratios during the Classic period for non-elite households (Classic_EC – p =
0.025 [Table 100]). The Preclassic values were much higher, due to extremely low sample sizes
for non-elites during that period. When elite households were considered instead, the p-value
remained the same (p = 0.025 [Table 101]), indicating that when selecting for elite households El
Chayal and SMJ showed significant differences in CE/M ratio during the Classic period.
Table 98 Linear regression coefficients for non-elite CE/M ratio (source constant).
Coefficientsa
Unstandardized Coefficients
B
Std. Error
(Constant)

3.998

5.704

Classic

2.647

5.873

Preclassic_Status

2.505

Source
Classic_Status

Standardized Coefficients
Beta
t
Sig.
0.701

0.485

0.218

0.451

0.653

5.770

0.205

0.434

0.665

2.969

1.257

0.252

2.361

0.020

0.874

1.465

0.074

0.597

0.552

a. Dependent Variable: CE/M ratio. Bolded values significant.
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Table 99 Linear regression coefficients for elite CE/M ratio (source constant).
Coefficientsa
Unstandardized Coefficients
B
Std. Error
(Constant)

6.502

0.867

Classic

1.016

1.394

Preclassic_Status

-2.505

Classic_Status
Source

Standardized Coefficients
Beta
t
Sig.
7.502

0.000

0.084

0.729

0.467

5.770

-0.038

-0.434

0.665

-0.874

1.465

-0.057

-0.597

0.552

2.969

1.257

0.252

2.361

0.020

a. Dependent Variable: CE/M ratio. Bolded values significant.

Table 100 Linear regression coefficients for non-elite CE/M ratio (source varied by period).
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

3.998

5.723

Classic

2.462

5.906

Preclassic_Status

2.638

Classic_Status
Preclassic_EC
Classic_EC

Standardized Coefficients
Beta

t

Sig.

0.698

0.486

0.203

0.417

0.678

5.796

0.216

0.455

0.650

0.800

1.479

0.068

0.541

0.589

1.969

2.510

0.072

0.784

0.434

3.307

1.459

0.279

2.266

0.025

a. Dependent Variable: CE/M ratio. Bolded values significant.

Table 101 Linear regression coefficients for elite CE/M ratio (source varied by period).
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

6.635

0.916

Classic

0.625

1.636

Preclassic_Status

-2.638

Classic_Status

Standardized Coefficients
t

Sig.

7.240

0.000

0.051

0.382

0.703

5.796

-0.040

-0.455

0.650

-0.800

1.479

-0.052

-0.541

0.589

Preclassic_EC

1.969

2.510

0.072

0.784

0.434

Classic_EC

3.307

1.459

0.279

2.266

0.025

a. Dependent Variable: CE/M ratio. Bolded values significant.
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Beta

During the Classic period, elites focused on thinner, narrower El Chayal blades, while
non-elites produced slightly thicker and wider blades regardless of source. Still, non-elites
produced thinner, narrower El Chayal blades than they did SMJ, despite remaining thicker/wider
than elite El Chayal blades. This pattern might have been skewed by the Group E cache, where
the intent was not to create more blades for use, but more fragments for ritual caching.
Therefore, this might have led to a more complete reduction sequence. Due to a lack of medial El
Chayal blade fragments from Preclassic non-elite contexts, it is impossible to compare how nonelites utilized El Chayal over time with this measurement. This is also telling, as medial
fragments were the most sought-after portion of obsidian blades (Workinger and King
2020:630).
7.6 Discussion
These results indicated that source was an important variable in understanding variation
between blade production and use patterns. Not all obsidian sources were treated equally at
Holtun, either over time or between socio-economic levels. Ixtepeque was very rare in all periods
and limited primarily to civic ceremonial contexts. While there was regional availability of
Ixtepeque, especially during the Terminal Classic period (Aoyama 2017a, 2017b), it was not
widely used at Holtun. El Chayal obsidian was a valued source during the Preclassic when it was
less common, and remained important despite increased availability during the Classic. Elites
especially focused on El Chayal obsidian. Classic period elites conserved El Chayal obsidian
through minimizing use and retouch, and increasing the quantity of blades produced from a core.
Elites, especially secondary elites, also removed El Chayal blades and flakes from circulation
prior to use through ritual caching. Elites did not practice the same conservation and use
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behaviors with SMJ. Instead, they used SMJ more and fixated less on the creation of thinner and
narrower SMJ blades.
Non-elites during the Classic period continued to treat both El Chayal and SMJ similarly,
working to extend the use-life of the tool prior to discard. While non-elite El Chayal blades were
thinner and narrower than SMJ blades, they did not reach the CE/M ratios of elites. These results
contradict preconceptions that non-elites were given access only to smaller and less ideal blades
and blade fragments, while the largest and most efficient tools went to higher ranking
households. Blade production likely occurred in non-elite households too, rather than production
of blades centered in elite domestic contexts and the distribution of finished products to lower
status households. The presence of an exhausted El Chayal core fragment in a HH3 chert
debitage dump further supported the possibility that non-elites, at least the higher-ranking ones,
had access to obsidian cores to produce their own blades during the Classic period.
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CHAPTER 8:
CHERT DATA

Chert was an abundant raw material at Holtun. However, tool quality chert was a nonrenewable resource that, while more abundant than obsidian, could require conservation (Barrett
2011). Within Holtun, large amounts of chert nodules and debitage were widely used as
construction materials, as well as construction fill, for temple structures, plaza building, and
domestic architecture within the core and in the settlement areas. Much of the chert nodules used
in construction, however, were of poorer quality raw material.
This chapter presents data on the chert tools and debitage recovered in this research. I
expected chert intensification among non-elites as a means of augmenting status through formal
tool production and diversification. I anticipated increased formal tool production among middle
ranking groups (HH3) especially. I also expected to see an emphasis on non-elite production of
chert tools for specialized tasks, or even super-household trade. With this increased reliance on
chert, a local and abundant alternative to obsidian for tool production, non-elites might also have
expressed risk management or even innovation. I also tested for increased reliance on chert
leading to overuse of tool quality stone (Barrett 2011), and for efforts to conserve chert as they
attempted to avoid overuse.
8.1 Chert to Excavation Fill Ratios
Due to the large quantities of chert recovered in excavations across Holtun, focus was
placed on the total mass of chert rather than counts. Nodules utilized for construction projects
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were left in place but recorded with drawings and photographs when possible. However, these
nodules were not included in this data. Debitage and expedient flakes found in fill contexts were
weighed and used to calculate ratios of chert (in kilograms) to excavation fill (in cubic meters) to
better understand possible variation in the use of chert across socio-economic levels.
The ratio of Classic period chert to excavation fill was nearly double that of the
Preclassic (Table 102). While the cubic meters of fill indicated that more excavation of
Preclassic contexts with chert took place than Classic contexts, the weight of chert and the ratios
indicated that the Classic period contexts included a higher amount of chert than the Preclassic
contexts (Table 102). The Classic period signified a site-wide increase in reliance on chert. There
were significant differences between the Preclassic and Classic ratios of chert to fill, both when
only selecting for domestic contexts (p < 0.001 [Table 103]), and when civic ceremonial contexts
were included (p < 0.001 [Table 104]).
Table 102 Ratios of chert to fill over time.
Period
Preclassic
Classic

Chert (kg)

Fill (m3)

Chert/Fill Ratio

196.23
353.51

419.87
354.88

0.48
0.99

Table 103 T-test results for domestic chert to fill ratios by period.

Chert/Fill
Ratio

statistic

df

p

-4.614*

704.69

<0.001

Mean
difference
-2.53

SE
difference
0.6242

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.
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95% Confidence Interval
Lower
Upper
-3.558

-1.3053

Table 104 T-test results for domestic and civic ceremonial chert to fill ratios by period.
Independent Samples T-test

Chert/Fill
Ratio

statistic

df

p

-5.581*

785.038

<0.001

Mean
difference
2.246

SE
difference
0.4024

95% Confidence Interval
Lower
Upper
-3.0359

-1.4560

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

When the ratios of fill to chert was considered for all periods, civic ceremonial plaza
contexts had lower ratios of chert to fill than all combined residential plaza contexts (Table 105).
HH2’s chert to fill ratio was more than double that of HH1 (Table 105). HH3 contexts
represented an even higher ratio, at over triple that of HH2 (Table 105). Among the HH3 groups,
N33 in the northern settlement provided the highest ratio (22.89). The HH4 contexts provided an
even higher ratio than HH3 (Table 105). While these groups included less excavation fill, the
presence of chert in these contexts was still high. Finally, the lowest ranking group, HH5,
indicated a very high ratio at almost double that of HH3 (Table 105). While HH5 only consisted
of a single residential plaza, with the lowest volume of excavation fill across the entire site, it
still had a relatively high amount of chert when compared to the limited excavation fill and the
other limited artifacts.
Table 105 Ratios of chert (kg) to fill (m3) for all contexts regardless of period.
Context

Chert

Fill

Chert/Fill Ratio

Civic ceremonial
HH1
HH2
HH3
HH4
HH5

108.03
100.63
68.44
215.80
47.50
9.36

366.29
170.37
65.23
59.46
10.81
1.41

0.29
0.59
1.04
3.63
4.39
6.63
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During the Preclassic period many of the residential groups in the northern settlement
were not yet constructed. Thus, the ratio of chert to fill from the Preclassic was focused on the
site core and the residential structures within it rather than in the northern settlement area, with a
few exceptions in the HH4 category. The ratio for Preclassic period household contexts
(combined) was more than double that of the civic ceremonial contexts (Table 106, Figure 48).
The HH2 ratio of chert to fill was double that of HH1 contexts (Table 106). While the HH3 ratio
was not double that of HH2, it was higher (Table 106). The HH4 ratio of chert to fill was seven
times larger than either HH2 or HH3 ratios (Table 106). However, Preclassic HH4 groups
represented mixed contexts, including the filling in of a non-domestic Preclassic feature in Group
N8, as well as domestic contexts in Groups N9 and N14.
Table 106 Preclassic period ratios of chert (kg) to fill (m3) for all contexts.
Context

Chert

Fill

Chert/Fill Ratio

Civic ceremonial
All domestic

70.27
125.97

251.47
168.39

0.28
0.75

HH1
HH2
HH3
HH4
HH5

53.48
28.35
22.37
21.77
0

119.87
28.12
17.35
3.06
0

0.45
1.01
1.29
7.12
0

Most of the residential plazas in the northern settlement dated to the Classic period only,
indicating a higher residential Classic period ratio of chert to fill than in the Preclassic (Figure
48). The entire residential plaza ratio for the Classic period was more than quadruple that of the
Classic period civic ceremonial ratio (Table 107). This ratio was much higher than for Preclassic
domestic plaza contexts (Tables 106 and 107). This, however, was not due to a higher volume of
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fill excavated from the Classic. In fact, the Classic sample indicated a lower volume of fill
(138.89 cubic meters) in comparison to the Preclassic (168.39 cubic meters) (Table 107).
Table 107 Classic period ratios of chert (kg) to fill (m3) for all contexts.
Context

Chert

Fill

Chert/Fill Ratio

Civic ceremonial
All domestic

37.76
315.75

114.8
138.89

0.33
2.27

HH1
HH2
HH3
HH4
HH5

47.15
40.09
193.42
25.73
9.36

50.5
37.11
42.11
7.76
1.41

0.93
1.08
4.59
3.31
6.63
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3
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Classic
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Figure 48 Chert to Fill Ratios by period and context.
Household use and discard of chert within or near residential plazas increased from the
Preclassic to the Classic. HH1 chert to fill ratios doubled from the Preclassic to the Classic
(Tables 106 and 107). The overall fill volume was higher for the Preclassic versus Classic, while
the total weight of chert was relatively similar. While higher than HH1 ratios, HH2 ratios
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remained roughly similar from the Preclassic to the Classic (Tables 106 and 107), despite an
increase in chert mass. The Classic HH3 residential plaza ratio was quadruple that of Preclassic
HH3 (Tables 106 and 107), however, this included two residential groups that were only
occupied during the Classic (Groups N33 and N10). Unlike higher status groups, HH4 ratios
decreased by over half from the Preclassic to the Classic (Tables 106 and 107).
To mitigate sample size issues with the lowest ranking socio-economic levels for
significance testing, data was further collapsed into categories of elite (HH1 and HH2), non-elite
(HH3, HH4, and HH5). There were no statistically significant differences between elite and nonelite chert to fill ratios during the Preclassic (p = 0.115 [Table 108]). The lowest ranking group
(HH5) and the second lowest group (HH4) were not well represented in the Preclassic sample.
Table 108 T-test results for Preclassic period ratio of chert to fill by status.
Independent Samples T-test

Chert/Fill
Ratio

statistic

df

p

-1.596*

71.491

0.115

Mean
difference
-1.4509

SE
difference
0.9089

95% Confidence Interval
Lower
Upper
-3.2629

0.3611

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

While all inhabitants of Holtun increased their chert consumption from the Preclassic to
the Classic, the Classic period was characterized by the heaviest reliance on chert among nonelites. Mean chert to fill ratios for elites versus non-elites were significantly different during the
Classic period (p < 0.001 [Table 109]). Non-elites had higher quantities of chert than elites
during the Classic.
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Table 109 T-test results for Classic period ratio of chert to fill by status.
Independent Samples T-test

Chert/Fill
Ratio

statistic

df

p

-5.467*

255.438

<0.001

Mean
difference
-5.0155

SE
difference
0.9175

95% Confidence Interval
Lower
Upper
-6.8222

3.2088

*Levene’s test is significant (< 0.05), suggesting a violation of the assumption of equal variances.

8.2 Chert to Obsidian Ratios
Obsidian access across Holtun also increased from the Preclassic to the Classic, alongside
growing domestic contexts with the construction and occupation of the northern settlement. If
one group or multiple groups strictly controlled lithic production and distribution, then obsidian
and chert abundance and access were expected to be correlated. Alternatively, if obsidian access
was limited or elite-controlled, then non-elites might have shifted their focus to chert as an
alternative. To test whether obsidian and chert use were dependent upon each other, the ratio of
obsidian to chert was calculated and compared over time (Table 110) and between groups across
the site (Table 111). This ratio was based on the total weight for all obsidian and all chert (in
grams) within these contexts.
The ratio of obsidian to chert decreased slightly between the Preclassic and Classic
periods for all contexts (Table 110). While obsidian increased from the Preclassic to the Classic,
chert increased at a greater rate. Both obsidian and chert quantities were higher for residential
Preclassic groups than civic ceremonial groups (Table 111). During the Classic period, the ratio
of obsidian to chert was higher in civic ceremonial contexts than residential contexts.

205

Table 110 Ratios of obsidian (g) to chert (g) for all contexts by period.
Period

Obsidian

Chert

Ratio (O/C)

Preclassic
Classic

131.408
171.1

196,234.1
353,131.30

0.0006696
0.0004845

Table 111 Ratio of obsidian (g) to chert (g) comparing civic ceremonial and residential plazas
by period.
Context

Period

Obsidian

Chert

Ratio (O/C)

Civic Ceremonial

Preclassic
Classic

39.108
35.5

702,661
377,592

0.0005566
0.0009402

Residential

Preclassic
Classic

92.3
135.6

125,968
315,7549

0.0007327
0.0004294

Table 112 Ratios of obsidian (g) to chert (g) by status for all periods.
Ranking
Civic Ceremonial
HH1
HH2
HH3
HH4
HH5

Obsidian

Chert

Ratio (O/C)

74.608
80.5
104
27.7
15.1
0.6

108,025.3
100,627.9
684,396
215,797.6
47,495.8
9,362

0.0006907
0.00079998
1.0005196
0.0001284
0.00031792
0.0000641

The highest obsidian to chert ratio was for HH2 groups (Table 112). The lowest ratio was
for the HH5 group (Table 112), where both obsidian and chert quantities were low, and only
from Classic contexts. The second lowest obsidian to chert ratio across all periods was in HH3
groups, which was possibly due to the very high quantities of Classic period chert (Table 112).
Lower ratios related to situations of low obsidian and/or very high chert. Higher ratios indicated
groups with higher obsidian quantities and lower chert. Elite contexts were included in these
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higher ratio categories where there were higher quantities of obsidian and lower relative
quantities of chert. Non-elite contexts had lower quantities of obsidian and relatively higher
quantities of chert.
The ratios of obsidian to chert did change over time for many of the residential groups.
The highest ratio was for HH1 contexts in the Preclassic period. The quantity of obsidian was
higher for these elite households during the Preclassic period than for lower status groups, and
chert was lower. The second highest ratio was for Classic period HH2 groups (Table 113), but
this was due to the Group E cache (45.6g) of obsidian. The third highest ratio was for Classic
period civic ceremonial contexts. The lowest ratio was for HH5 during the Classic because only
a single obsidian artifact was recovered. The second lowest ratio was HH3 Classic contexts,
where the obsidian quantity was similar to other household groups in the Classic, but the chert
quantities were much higher than any other group or period.
Table 113 Ratios of obsidian (g) to chert (g) by status and period.
Ranking

Period

Obsidian

Chert

Ratio (O/C)

Civic Ceremonial

Preclassic
Classic

39.108
35.5

70,266.1
37,759.2

0.0005566
0.0009402

HH1

Preclassic
Classic

56.6
23.9

53,477.9
47,150

0.0010584
0.0005069

HH2

Preclassic
Classic

25.4
78.6

28,350
40,089.6

0.0008959
0.0019606

HH3

Preclassic
Classic

4.9
22.8

22,373.1
193,424.5

0.00021901
0.0001179

HH4

Preclassic
Classic

5.4
9.7

21,767
25,728.8

0.0002481
0.0003770

HH5

Preclassic
Classic

0
0.6

0
9,362

0
0.0000641
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The differences between Preclassic and Classic obsidian to chert ratios were not
statistically significant when either selecting for domestic contexts or all contexts. During the
Preclassic period there also were no significant differences between elites and non-elites, likely
due to the small non-elite obsidian sample size for that period. There were also no statistically
significant differences between elite and non-elite obsidian to chert ratios by period. Obsidian
and chert were not directly correlated with or dependent on each other.
8.3 Chert Tool Analysis
Formal tools recovered from each of these contexts were recorded, photographed, drawn,
and analyzed. Tool type was recorded using a typology I developed for Holtun based on previous
typologies for the lowlands (see Appendix C).
In total I analyzed 1,321 chert tools. Of the total sample of chert tools analyzed 474 dated
to the Preclassic period, while 825 tools dated to the Classic period, and 22 could not be dated.
For the Preclassic sample, the most common tool type was flake tools (Figure 49).
During the Classic period, the most common tools recovered were macroblades at 61.6%
(Figure 50), likely due to the Late Classic period chert blade and debitage midden context
recovered in the northern settlement (Group N33). The second most common tool from Classic
period contexts was flake tools (Figure 50).
When status was disregarded, there were significant differences between tool type during
the Preclassic and Classic periods (p < 0.001 [Table 114]). The driving factors were primarily
macroblades, with a much lower than expected quantity during the Preclassic and a much higher
than expected quantity during the Classic period. Other types of blades (crested, blades with
multifaceted dorsal surfaces, and fortuitous blades) indicated much higher quantities than
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expected during the Preclassic and lower during the Classic. Thin unifacial tools also indicated

higher quantities than expected for the Preclassic. Flakes, groundstone, and scrapers followed

similar patterns to the other blades (excluding macroblades).

Preclassic Chert Tools
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Figure 50 Classic period chert tool types from all contexts.
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Figure 49 Preclassic period chert tool types from all contexts.
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Table 114 Contingency table data for chert tools by period.
Tool Types by Period
Preclassic

Classic

Total

Indeterminate

3 (0.38)

4 (-0.10)

7

Uniface on flake – thick

7 (0.54)

9 (-0.29)

16

Ovate biface – thick

16 (0.42)

24 (-0.23)

40

Ovate biface – thin

3 (0.85)

2 (-0.56)

5

16 (-19.56)

509 (8.60)

525

Biface preform – thick

11 (0.78)

13 (-0.53)

24

Rounded biface – thin

1 (-0.71)

5 (0.65)

6

Elongate biface – thick

7 (1.35)

4 (-1.15)

11

Elongate biface – thin

3 (-0.03)

6 (0.21)

9

Uniface – thin

13 (1.47)

10 (-1.23)

23

Domed uniface

11 (0.90)

12 (-0.64)

23

Edge flaked round uniface

1 (-0.20)

3 (0.39)

4

Round uniface – small

1 (0.10)

2 (0.21)

3

Elongate uniface

7 (1.35)

4 (-1.15)

11

Uniface preform – thick

16 (1.12)

17 (-0.85)

33

Crested blade

28 (2.43)

18 (-2.26)

46

Blade with multifaceted dorsal
surface
Fortuitous blade

23 (2.48)

12 (-2.42)

35

63 (4.31)

29 (-4.46)

92

Flake

162 (6.46)

86 (-6.53)

248

Groundstone

11 (2.00)

4 (-2.02)

15

Edged flake core tool

6 (-0.26)

13 (0.33)

19

Edged modified flake tool
(scraper)
Indet. Uniface

58 (3.80)

32 (-3.76)

90

3 (0.61)

3 (-0.30)

6

Blade - fragment

3 (0.38)

4 (-0.10)

7

473

825

1298

Chert Tools:

Blade – macro

Total

NOTE: (G2= 553.787, p < 0.001 ): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.356723. Boldfaced values significant.
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HH1 Elite residential plazas with sampled chipped stone tools included two groups,
Group F, Plaza A (Op. 1) and Group C (Op. 11). From all time periods, 113 chipped stone tools
were recovered within HH1 contexts. Across all time periods the most common tool type in HH1
groups were flake tools, followed by thick ovate bifaces (Figure 51).
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Figure 51 HH1 chert tool types from all periods.
While the Preclassic period HH1 contexts were not dominated by a single tool type, the
most common were flake tools (Figure 52). During the Classic period, flake tools remain the
most common chert tool type for HH1 contexts (Figure 52). Though scrapers and thick ovate
bifaces did increase in frequency during the Classic period when compared to Preclassic HH1
contexts.
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Figure 52 HH1 chert tool types by period.
Flake tools were the most common in HH1 contexts during the Preclassic. Blades were
present but not in high numbers during the Preclassic. During the Classic period flake tools
remain common with the addition of scrapers and six thick ovate bifaces. Blades were also
present, but in lower quantities than in Preclassic HH1 contexts. Emphasis was on flake tools
used for everyday activities, with an increased in tools associated with large-scale architecture,
agriculture, or woodworking during the Classic.

212

HH2 lesser elite groups included in this sample were Group A (HTN 14) and Group E
(HTN 6), all other groups included in obsidian and ceramic analyses were from field seasons
prior to 2015 which were not included in this analysis. Despite only considering two of the HH2
groups, 49 tools were recovered and analyzed. Across all periods, the most common chert tool
types for HH2 contexts were flake tools (Figure 53). Preclassic tools made up 83.7% of the total
HH2 sample. In the Preclassic, the most common tools were flake tools (Figure 54).
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Figure 53 HH2 chert tool types from all periods.
Thick ovate bifaces made up a slightly lower proportion of the Classic HH2 sample than
in the Preclassic, but were still present (Figure 54). HH2 groups followed similar patterns of
tools as HH1 groups during both the Preclassic and the Classic. HH2 contexts included the
presence of a small quantity of thin ovate bifaces not found in HH1 contexts. Thin ovate bifaces
required more skill and higher quality chert to produce.
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Figure 54 HH2 chert tool types by period.
HH3 groups included a chert debitage midden context found outside Group N33. This fit
within what Braswell (2002:288-289) described as household industry, with “increased
production of everyday goods, with the result that assemblages look quantitatively—but not
qualitatively—different from those of households that do not practice a household industry” (see
also Deal 1983; Krotser 1974; Santley and Kneebone 1993). This included the discard of
production debris in domestic middens and/or “small, specialized dumps within or near the house
lot,” (Braswell 2002:289). For all periods, 702 tools were recovered and analyzed, more than
nine times the tools from HH2 contexts, including three possible cores or core fragments (Figure
55). Most of this sample were macroblades, other blade types, and scrapers (Figure 55).
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Figure 55 HH3 chert tool types from all periods.
The chert tools recovered from Preclassic HH3 contexts, made up only 5% of the total
HH3 sample. Of these the most common tools were flake tools, followed by edge modified flake
tools (scrapers) and fortuitous blades (Figure 56). The Classic HH3 tools made up 94% (n=661)
of the total HH3 sample. Most of the Classic period tools were macroblades (Figure 56).
Uniface preforms, biface preforms, and unifaces on flakes were also present at higher
frequencies. Production of blades, bifaces, and unifaces likely took place in HH3 groups, as well
as the use of thick ovate bifaces and thick elongate bifaces in construction and agriculture. A
single thin ovate biface was present, as well as two thin elongate bifaces, suggesting either
production or use even in these lower status groups. The thin ovate biface was recovered from
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Group H, closer to the elite households and adjacent to civic ceremonial plazas. Hammerstones
were also recovered from these groups, though not in significant quantities. Still, production of
formal chert tools likely occurred within these HH3 groups, and not just Group N33.
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Figure 56 Classic period HH3 chert tool types.
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Only 26 chert tools were recovered and analyzed for HH4 groups. The most common tool
type recovered from all HH4 contexts were thick ovate bifaces and thick biface preforms,
followed by domed unifaces and thick uniface preforms (Figure 57). Unlike in HH3 contexts, no
macroblades were recovered, though other forms of blades were present. These HH4 groups
likely did not serve as production areas for chert blades.
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Figure 57 HH4 chert tool types from all periods.
The chert tools recovered from Preclassic HH4 contexts made up 42% of the total HH4
sample. However, this included a mixed context not representative of non-elite domestic
functions (Group N8), in addition to two Preclassic domestic contexts (Groups N9 and N14). Of
these, the most common tool form was thick biface preform, followed by thick ovate bifaces,
domed unifaces, and thick uniface preforms (Figure 58). Blades were not as common in these
contexts, especially for the Preclassic period. The Classic HH4 contexts, all of which were
domestic, made up 57.7% (n=15) of the total HH4 tools. Most of the Classic period tools were
thick ovate bifaces (Figure 58). Like in Preclassic period HH4 contexts, the principal forms were
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thick ovate bifaces, often referred to as general utility forms, as well as thick biface preforms,
and not blades.

HH4 CHERT TOOLS
Preclassic (n)

6

Classic (n)

5
4

2
3

3

1

1

2
3
1

1

2

0

2
1

1

1

0

0

0

0

2

2

1

2
1

0

0

Figure 58 HH4 chert tool types by period.
Seven chert tools were recovered from the HH5 group, and all dated to the Terminal
Classic. Within this sample, the most common tool type was blades with multifaceted dorsal
surfaces (Figure 59). The only other types represented in this group were thick ovate bifaces,
thick rounded bifaces, domed unifaces, and edge modified flake tools (scrapers) (Figure 59).
Macroblades were not common.
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HH5 Chert Tools
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1.5

1

1

1
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rounded
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1

1
0.5
0
blades
multifaceted

scraper

Figure 59 Classic period HH5 chert tool types.
To test for statistical significance of observed differences in the tool types described
above, socio-economic levels were condensed into elite (HH1 and HH2) and non-elite (HH3,
HH4, and HH5). All tool types with zeros were excluded in any comparisons discussed below.
Within the Preclassic period there were no statistically significant differences in tool
types present in elite versus non-elite contexts. This was possibly due to the high number of
zeros in categories for Preclassic non-elite contexts. However, during the Classic period there
were statistically significant differences between elite and non-elite tool types (p < 0.001 [Table
115]). Several tool categories drove these differences (Table 115). There were more thick ovate
bifaces for elites during the Classic period than expected. There were less macroblades than
expected for elites, and more than expected for non-elites. There were also more thick rounded
bifaces, thin elongate bifaces, and thick uniface preforms than expected for elites. There were
more flake tools than expected for elites and less for non-elites, though scrapers were present in
both contexts. When all blade types were combined, these differences remained significant, and
the blade quantities even more significantly drove these differences.
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Table 115 Contingency table data for Classic period tool types.
Classic Period Tool Types by Status
Elite

Non-Elite

Total

Indeterminate

1 (0.89)

3 (-0.23)

4

Uniface on flake – thick

1 (0.60)

6 (-0.07)

7

Ovate biface – thick

7 (2.79)

12 (-1.34)

19

Ovate biface – thin

1 (1.13)

1 (-0.47)

2

Blade – macro

2 (-9.75)

502 (1.80)

504

Biface preform – thick

2 (1.00)

9 (-0.27)

11

Rounded biface – thin

3 (2.11)

2 (-1.25)

5

Elongate biface – thick

1 (0.89)

3 (-0.23)

4

Elongate biface – thin

2 (1.63)

2 (-0.81)

4

Uniface – thin

2 (1.16)

7 (-0.36)

9

Domed uniface

1 (0.60)

6 (-0.07)

7

Uniface preform – thick

3 (1.44)

10 (-0.50)

13

Crested blade

3 (1.30)

12 (-0.42)

15

Fortuitous blade

1 (-0.08)

15 (0.14)

16

Flake

16 (3.54)

45 (-1.51)

61

Edged flake core tool

2 (1.08)

8 (-0.31)

10

Edged modified flake tool (scraper)

10 (3.56)

13 (-1.90)

23

Blade - fragment

1

5

6

Total

59

661

720

Chert Tools:

NOTE: (G2= 147.968, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.346856. Boldfaced values significant.

For non-elites only the inclusion of zeros indicated significant differences between the
Preclassic and Classic, which is problematic. This was likely due to both the small sample size of
Preclassic non-elite contexts, and a shift from zero or limited production of some tools to
emphasizing them over other forms. Elites indicated a similar, though not as strong, pattern. Both
elites and non-elites increased their formal tool production and use from the Preclassic to
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Classic, but did so in a way that made it difficult to compare which tools were produced, due to
the complete abandonment of some forms. Non-elites largely focused on blade production during
the Classic period, while elites had a wider range of tools and far less blades of any type.
8.4 Chert Tool Grain and Quality Analysis
Due to extremely high quantities of chert nodules, flakes, debitage, and tools present
throughout the occupation of Holtun, I surmised there was a nearby chert source. The exact
location of this source is under debate, though Guzman did locate a possible nearby source in
recent field seasons (Brigitte Kovacevich personal communication, 2021). The chert at Holtun
was coarser in grain, and more commonly prone to inclusions than finer quality chert from
nearby Belizean sources (Aoyama 2017b; Barrett 2011; Horowitz 2021; Horowitz et al. 2020).
Barrett (2011:58) argues that some areas of the Maya lowlands (like the Petén in Guatemala) are
“deficient zones with little or no quality resources, while others, such as the northern Belize
chert-bearing zone, are accurately viewed as zones of considerable abundance.” Horowitz et al.
(2020) categorize the northwestern Petén as low in local chert raw materials, and almost
completely void of tool-quality chert. Holtun is in the area between the northwestern Petén sites
and the chert-rich areas of Belize discussed by Horowitz et al. (2020), so I wanted to test if
quality of chert raw material differed by status and over time there. Criteria for classifying chert
as “coarse,” “medium,” or “fine” were discussed in Chapter 4.
Most of the Preclassic period tools were chert (96.7%), followed by “other,” which
included limestone and groundstone tools (3%), and a single example of possible chalcedony
(Table 116). The possible chalcedony was categorized due to its coarseness and appearance,
though it could represent coarse grained chert. Most of these tools were medium-grained
(68.62%), followed closely by coarse, then fine (Table 117). Most of the Classic period tools
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were chert (98.6%), followed by “other” which included limestone and groundstone tools, and
two possible examples of chalcedony (Table 116). Most of these tools were medium-grained,
followed by coarse, then fine (Table 117). During both the Preclassic and Classic, fine-grained
cherts were the least prevalent across Holtun, further supporting Horowitz at el. (2020) and
Barrett (2011) in their assertions that high quality chert was likely not as common in the Petén as
in Belize.
Table 116 Raw material types of non-obsidian chipped stone tools by period.
Material
Chert
Chalcedony
Quartz
Groundstone
Indet.
Total

Preclassic (n)

Preclassic(%)

Classic (n)

Classic (%)

462
1
0
15
4

96.65
0.21
0
3.14
0
100

818
2
0
10
0
830

98.55
0.24
0
1.2
0
100

Table 117 Grain distribution by period.
Grain
Coarse
Medium
Fine
Indet.
Total

Preclassic (n)

Preclassic (%)

Classic (n)

Classic (%)

92
328
58
0
478

19.25
68.62
12.13
0
100

97
666
65
1
829

11.7
80.34
7.84
0.12
100

Chert was the dominant raw material for HH1 contexts (Table 118), and medium-grained
chert dominated both Preclassic and Classic samples (Table 119). Coarse-grained chert was the
second most common during both the Preclassic and Classic periods in HH1 contexts. HH2
groups followed the same patterns as that of HH1 for the Preclassic (Tables 118 and 119). While
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coarse-grained chert was the second most prevalent grain quality for the Preclassic, Classic
period HH2 groups had more fine-grained chert than coarse-grained (Table 119). This possibly
indicated access to imported higher quality chert, possibly from Belize (Aoyama 2017b;
Horowitz 2021; Horowitz et al. 2020).
Table 118 Raw material types of non-obsidian chipped stone tools by status and period.
Context

Period

Chert
(n)
Civic
All
418
Ceremonial Preclassic 321
Classic
84

Chert
(%)
96.98
96.98
96.55

Chalcedony Chalcedony Other Other
(n)
(%)
(n)
(%)
1
0.23
12
2.78
1
0.3
9
2.7
0
0
3
3.45

Total
(n)
431
331
87

HH1

All
Preclassic
Classic

108
57
50

95.56
95
96.15

0
0
0

0
0
0

5
3
2

4.42
5
3.85

113
60
52

HH2

All
Preclassic
Classic

46
38
8

93.88
92.68
100

0
0
0

0
0
0

3
3
0

6.12
7.32
0

49
41
8

HH3

All
Preclassic
Classic

695
36
654

99
100
99.1

1
0
1

0.14
0
0.15

6
0
5

0.85
0
0.76

702
36
660

HH4

All
Preclassic
Classic

26
11
15

100
100
100

0
0
0

0
0
0

0
0
0

0
0
0

26
11
15

HH5

All
Preclassic
Classic

6
6

85.7
85.7

1
1

14.29
14.29

0
0

0
0

7
7

The HH3 groups’ total chipped stone sample was much larger than any other and was
almost entirely chert (Table 118). As with elite contexts, medium-grain chert dominated both
Preclassic and Classic period HH3 assemblages (Table 119). However, unlike HH2 contexts,
Classic period HH3 contexts had the lowest quantity of fine-grained (Table 119). With the
highest volume of tools, especially blades, the bulk of the Classic period HH3 sample was
223

medium and coarse-grained, suggesting that they relied on more abundant yet lower quality chert
to produce larger quantities of tools. As with HH3 contexts, HH4 Preclassic and Classic contexts
were dominated by medium-grained chert. However, unlike HH3 during the Preclassic, HH4
contexts had a higher proportion of fine-grained chert than coarse (Table 119). This was more inline with Classic period elite contexts and was possibly related to non-domestic functions in
some of the HH4 groups during the Preclassic period. No fine-grained chert tools were recovered
from HH4 Classic period contexts (Table 119).
Table 119 Chert grain by period and status.
Context

Period

Coarse
(n)

Coarse
(%)

Medium
(n)

Medium
(%)

Fine
(n)

Fine
(%)

Civic
All
Ceremonial Preclassic
Classic

76
59
18

17.67
17.77
20.93

301
234
56

70
70.48
65.11

53
39
12

12.33
11.75
13.95

HH1

All
Preclassic
Classic

25
14
11

22.12
23.33
21.15

73
38
34

64.6
63.33
65.38

15
8
7

13.27
13.33
13.46

HH2

All
Preclassic
Classic

11
11
0

22.45
26.83
0

34
27
7

69.39
65.85
87.5

4
3
1

8.16
7.32
12.5

HH3

All
Preclassic
Classic

77
9
67

10.98
25
10.15

574
21
549

81.88
58.33
83.18

50
6
44

7.13
16.67
6.67

HH4

All
Preclassic
Classic

1
0
1

3.85
0
6.67

23
9
14

88.46
81.82
93.33

2
2
0

7.69
18.18
0

HH5

All
Preclassic
Classic

0
0
0

0
0
0

6
0
6

85.71
0
85.71

1
0
1

14.29
0
14.29

When grain was compared between the Preclassic and Classic periods regardless of
socio-economic status, there were statistically significant differences between grain patterns over
224

time (p<0.001[Table 120]). There was higher than expected fine-grained chert in the Preclassic
sample and lower than expected in the Classic. Additionally, there was lower than expected
medium-grained chert in the Preclassic sample, and higher than expected in the Classic period
sample. Finally, there was higher than expected coarse-grained chert in the Preclassic, and lower
than expected in the Classic sample. This supported a shift to more medium-grained chert in the
Classic, though coarse and fine chert were still present. This pattern suggested that fine-grained
chert became less important over time. During the Classic, the inhabitants of Holtun instead
focused on the use of local, medium and coarse-grained chert for formal tool production.
Table 120 Contingency table data for chert grain by period.
Chert Grain by Period
Preclassic

Classic

Total

58 (1.84)

65 (-1.50)

123

328 (-1.91)

666 (1.42)

994

92 (2.57)

97 (-2.17)

189

478

828

189

Chert Grain:
Fine
Medium
Coarse
Total
2

NOTE: (G = 22.834, p < 0.001): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

For elites, there were no significant differences in patterns of fine, medium, or coarsegrained chert between the Preclassic and Classic (Table 121). For non-elites there were
significant differences over time (p = 0.007 [Table 122]). For non-elites the extreme differences
between sample sizes (Preclassic = 47 vs. Classic = 682) might have skewed these results.
However, there were higher than expected quantities of fine-grained chert during the Preclassic,
and lower during the Classic. Coarse-grained chert followed the same pattern as fine. This
possibly indicated a shift to medium-grained chert for Classic period non-elites, as they moved
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away from either extreme. Or it could have been a function of sample size issues for the
Preclassic. Still, non-elites used medium-grained local chert to produce higher quantities of
formal chert tools, especially in HH3 and HH4 groups.
Table 121 Contingency table data for elite chert grain over time.
Elite Chert Grain by Period
Preclassic

Classic

Total

Chert Grain:
Fine
11 (-0.20)
8 (0.41)
19
Medium
65 (-0.15)
41 (0.27)
106
Coarse
25 (0.54)
11 (-0.61)
36
Total
101
60
161
2
NOTE: (G = 0.991, p = 0.609): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

Table 122 Contingency table data for non-elite chert grain by period.
Non-Elite Chert Grain by Period
Chert Grain:
Fine
Medium
Coarse
Total

Preclassic

Classic

Total

8 (2.00)
30 (-1.42)
9 (1.60)
47

45
569
68
682

53
599
77
729

NOTE: (G2= 9.967, p = 0.007): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

During the Classic period there were also significant differences between elite and nonelite chert grain patterns (p = 0.024 [Table 123]). Both fine and coarse-grained tools indicated
higher than expected quantities for elites during the Classic period. However, medium-grained
tools indicated higher than expected frequencies for non-elites and lower for elites.
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Table 123 Contingency table data for Classic period chert grain by status.
Classic Period Chert Grain by Status
Elite

Non-elite

Total

8 (1.57)

45

53

Medium

41 (-1.20)

569

610

Coarse

11 (1.63)

68

79

60

682

742

Chert Grain:
Fine

Total

NOTE: (G2= 7.495, p = 0.024): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.

8.5 Chert Tool Size Analysis and Chert Conservation
While many archaeologists working in the Maya region view chert as a plentiful and
widely available material, higher quality chert necessary for some formal tool types was less
widely available (i.e., blades, thin ovate bifaces, thin elongate bifaces, and some more detailed
thick ovate bifaces and thick elongate bifaces). Barrett (2011) noted that quantities and qualities
of chert raw materials varied not just from site to site but also over time. Barrett (2011) utilized
class size analysis of debitage across multiple sites in Belize to reach the conclusion that the
overuse of certain higher quality chert quarries during the Classic led to constriction and
conservation during the Terminal Classic. Rather than relying on size class analysis of debitage, I
compared measurements of formal tools over time and between socio-economic levels to test for
conservation behavior.
Preclassic and Classic period mean tool length, width, thickness, and weights across all
tool types are described in Table 124. Overall tool size decreased from the Preclassic to the
Classic, but this was possibly due to the significant increase in blades in the Classic, as blades
were often much smaller than the other formal tool forms. Not all formal tool types were
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analyzed for tool size due to the extensive list of these tools and the low volumes of some of
them. Also, some tool forms varied widely in size unrelated to raw material availability or
producer decision-making. I emphasized blades due to the corresponding blade-width analysis of
obsidian (Rovner and Lewenstein 1997). In addition to blades, I looked at size changes among
both thick and thin ovate bifaces due to their presence in all ranked groups and their long list of
possible functions. I further examined differences in tool size for thin ovate bifaces due to the
higher skill and quality material required for their production. In addition to these ovate bifaces, I
included size analysis of all elongate forms (thin elongate bifaces, thick elongate bifaces, and
elongate unifaces). These tools required some level of skill to produce, and size was possibly
related to use and function, as well as the possible scarcity of raw materials.
Table 124 Mean tool length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

Preclassic
Classic

48.44
33.79

38.27
24.68

14.9
8.82

44.47
28.65

The mean tool length, width, thickness, and weight for all periods from HH1 contexts are
listed below (Table 125). Tool size did not change much from the Preclassic to the Classic for
these elite households. This was possibly due to relative continuity in tool form over time, rather
than a shift to blades production like in HH3 groups. All blade forms were combined for this
analysis and include macroblades, crested blades, blades with multifaceted dorsal surfaces,
fortuitous blades, and blade fragments. Mean blade length, width, thickness, and weight are all
listed below (Table 126). Mean blade width increased slightly from the Preclassic to the Classic,
as did the mean thickness and the mean weight.
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Table 125 HH1 chert tool mean length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

57.48
55.91
58.04

47.17
45.55
46.91

19.33
19.76
18.59

73.79
71.59
73.35

Table 126 HH1 mean blade length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

50.99
51.25
50.47

25.4
24.36
27.48

11.35
10.98
12.1

20.04
17.62
24.9

Eight thick ovate bifaces were recovered from all HH1 contexts. Mean length, width,
thickness, and weight for thick ovate bifaces from HH1 contexts are listed below (Table 127).
Mean length, width, thickness, and weight all increased from the Preclassic to the Classic along
with the quantity of thick ovate bifaces. Therefore, there was not a shortage of the raw materials
needed to produce thick ovate bifaces in HH1 groups, as most were medium-grained chert.
Table 127 HH1 ovate biface mean length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

86.64
63.87
94.23

53.88
47.02
56.17

26.13
27.31
25.74

155.5
95
175.67

Elongate tools included thick elongate bifaces, thin elongate bifaces, and elongate
unifaces. Mean tool length, width, thickness, and weight for HH1 contexts are all listed below
(Table 128). HH1 thick elongate bifaces decreased in size (Table 128). However, the sample size
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was too small to test for significant changes. When compared over time, thin elongate bifaces
were smaller during Classic period.
Table 128 HH1 mean length, width, thickness (mm), and weight (g) by period for elongate
bifaces and unifaces.
Tool

Period

Length Width Thickness

Weight

Thick elongate
biface

All
Preclassic
Classic

100.67
94.88
84.71

52.01
60.98
42.67

30.89
34.75
25.93

163.67
175
87

Thin elongate
biface

All
Preclassic
Classic

102.38
157.79
74.68

38.02
39.2
37.43

25.93
26.78
25.5

119.67
168
95.5

Elongate
uniface

All
Preclassic
Classic

48.5
48.5
--

25.09
25.09
--

14.48
14.48
--

19
19
--

Mean tool length, width, thickness, and weight for all periods and by period from HH2
contexts are listed below (Table 129). Classic period tools were generally longer, slightly wider,
thicker, and much heavier than Preclassic tools.
Table 129 HH2 tool mean length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

53.38
50.3
69.2

43.05
41.93
48.84

17.85
16.22
26.18

61.75
46.24
141.2

All the blade forms were combined, and all mean measurements are listed below (Table
130). The mean measurements of the Classic blades were not that much smaller, though the
weight, width, and thickness were lower, than HH2 Preclassic blades.
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Table 130 HH2 mean blade length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

49.77
48.88
55.1

26.38
26.45
25.95

8.56
8.83
6.94

14.53
14.78
13

Despite a decrease in length and width for thick ovate bifaces between the Preclassic and
Classic tools, the thickness was roughly similar, and Classic tools weighed more than Preclassic
tools by 9g (Table 131). Unlike in HH1 contexts, this tool form was present in both periods in
HH2 groups, and was larger in the Classic than in the Preclassic.
Table 131 HH2 mean length, width, thickness (mm), and weight (g) by period for ovate bifaces,
elongate bifaces and unifaces.
Tool

Period

Length Width Thickness

Thick ovate
biface

All
Preclassic
Classic

87.03
90.14
83.92

60.79
65.66
55.92

27.47
27.71
27.23

167.5
163
172

Thin ovate
biface

All
Preclassic
Classic

59.93
44.29
75.56

29.54
31.82
27.26

10.42
8.51
12.32

18
13
23

Thick elongate All
biface
Preclassic
Classic

76.1
76.1
--

47.69
47.69
--

28.01
28.01
--

112.67
112.67
--

Elongate
uniface

48.03
48.03
--

29.47
29.47
--

20.84
20.84
--

35.67
35.67
--

All
Preclassic
Classic

Weight

Mean tool length, width, thickness, and weight for all periods from HH3 contexts are
listed below (Table 132). The mean dimensions and weight were much lower for this group
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when compared to HH1 and HH2 assemblages, this was likely due to the very high volume of
blade forms over larger tool forms.
Table 132 HH3 mean tool length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

29.1
42.52
28.17

20.73
35.79
19.71

6.77
13.73
6.33

18.14
33.78
16.82

All the blade forms were combined for this analysis, and mean blade lengths, widths,
thicknesses, and weights are listed below (Table 133). There were significantly more blades in
the HH3 plazas than in any other residential plazas during the Classic period. The mean bladewidth decreased from the Preclassic to the Classic, as did mean thickness and mass.
Table 133 HH3 mean blade length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

22
34.97
21.76

13.26
20.19
13.14

3.48
14.6
3.29

2.66
5.59
2.61

Ovate bifaces from HH3 contexts were mostly medium grained with some coarse-grained
material, which could have made production of thick ovate bifaces more difficult. However,
because no thick ovate bifaces dating to the Preclassic were recovered, I could not compare size
over time. Only one thin ovate biface was recovered from HH3 contexts, and it also dated to the
Classic period (Table 134). All elongate forms were also only present in the Classic period (134).
The single HH3 elongate uniface was larger than the HH2 elongate unifaces, and more similar in
size to HH1 elongate unifaces.
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Table 134 HH3 mean length, width, thickness (mm), and weight (g) by period for ovate bifaces,
elongate bifaces and unifaces.
Tool

Period

Length Width Thickness

Weight

Thick ovate
biface

All
Preclassic
Classic

98.21
-99.24

58.25
-57.97

30.08
-30.24

184.56
-190

Thin ovate
biface

All
Preclassic
Classic

69.98
-41.56

36.72
-36.72

22.23
-22.23

54
-54

Thick elongate All
biface
Preclassic
Classic

90.74
-90.74

53.48
-53.48

29.45
-29.45

164
-164

Thin elongate
biface

All
Preclassic
Classic

94.04
-94.04

35.88
-35.88

19.35
-19.35

81
-81

Elongate
uniface

All
Preclassic
Classic

91.37
-91.37

39.99
-39.99

31.64
-31.64

104
-104

Mean tool length, width, thickness, and weight are listed below (Table 135) for HH4
contexts. While the Preclassic period sample was quite small, there were not many differences in
mean length, thickness, or weight over time.
Table 135 HH4 mean tool length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

72.1
70.24
73.47

57.61
65.2
52.04

27.58
29.32
26.31

145.53
148.96
143.01

The combined blades from HH4 contexts dating to all periods consisted of four total
artifacts. This is much lower than HH3 blades and other residential groups. The mean blade
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length, width, thickness, and weight are all listed below (Table 136). The Preclassic blades for
HH4 contexts consisted of one artifact. The mean dimensions increased from the Preclassic to
the Classic, as did the weight.
Table 136 HH4 mean blade length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

39.25
31.03
41.98

20.53
15.25
22.29

11
8.41
11.86

10.7
2.6
13.4

Elongate tools included thick elongate bifaces, thin elongate bifaces, and elongate
unifaces (Table 137). The single thick elongate biface was very similar in size and weight to the
mean tool dimensions of the two recovered from HH3 contexts. The single thin elongate biface
was much larger and heavier than any of others from other groups (Table 137).
Table 137 HH4 mean length, width, thickness (mm), and weight (g) by period for ovate bifaces,
elongate bifaces and unifaces.
Tool

Period

Length

Width Thickness

Weight

Thick ovate
biface

All
Preclassic
Classic

77.78
96.89
58.68

53.45
58.32
48.58

21.43
25.42
17.44

101.25
152
50.5

Thick
elongate
biface

All
Preclassic
Classic

90.49
-90.49

46.93
-46.93

33.1
-33.1

164
-164

Thin elongate
biface

All
Preclassic
Classic

138.84
-138.84

49.09
-49.09

38.98
-38.98

285
-285

Mean tool length, width, thickness, and weight for HH5 contexts are listed below (Table
138). Only tools and excavation fill from the Classic period were recovered. Therefore, tool size
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over time could not be compared. Comparisons were made, instead, between HH5 and other
Classic period groups.
Table 138 HH5 mean tool length, width, thickness (mm), and weight (g) by period.
Period

Length

Width

Thickness

Weight

All
Preclassic
Classic

62.89
-62.89

46.7
-46.7

19.24
-19.24

125.36
-125.36

The combined blades for HH5 contexts only dated to the Classic and consisted of three
total artifacts (Table 139). The blades in HH5 groups were smaller and lighter than those
recovered in HH4 groups (Table 141). Group N21 was nearby Group N33 where blade
production likely occurred.
Table 139 HH5 mean blade length, width, thickness (mm), and weight (g) by period.
Period
All
Preclassic
Classic

Length

Width

Thickness

Weight

26.3
-26.3

15.08
-15.08

3.79
-3.79

1.5
-1.5

Table 140 HH5 mean length, width, thickness (mm), and weight (g) for thick ovate bifaces.
Period
All
Preclassic
Classic

Length
116.79
-116.79

Width
60.59
-60.59
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Thickness
25.79
-25.79

Weight
227
-227

Table 141 Mean blade length, width, thickness (mm), and weight (g) by period.
Rank

Period

CC

HH1

HH2

HH3

HH4

HH5

Length

Width

Thickness

Weight

Preclassic

39.8

22.36

8.03

9.44

Classic

39.18

23.18

7.46

8.21

Preclassic

51.25

24.36

10.98

17.62

Classic

50.47

27.48

12.1

24.9

Preclassic

48.8

26.45

8.83

14.78

Classic

55.1

25.95

6.94

13

Preclassic

34.97

20.19

14.6

5.59

Classic

21.76

13.14

3.29

2.61

Preclassic

31.03

15.25

8.41

2.6

Classic

41.9

22.29

11.86

13.4

--

--

--

--

26.3

15.08

3.79

1.5

Preclassic
Classic

Table 142 Thick ovate biface mean length, width, thickness (mm), and weight (g) for all
contexts by period.
Rank

Period

Length

Width

Thickness

Weight

CC

Preclassic
Classic

88.34
68.85

63.77
61.05

30.64
28.25

197.55
136.25

HH1

Preclassic
Classic

63.87
94.23

47.02
56.17

27.31
25.74

95
175.67

HH2

Preclassic
Classic

90.14
83.92

65.66
55.92

27.71
27.23

163
172

HH3

Preclassic
Classic

-99.24

-57.97

-30.24

-190

HH4

Preclassic
Classic

96.89
58.68

58.32
48.58

25.42
17.44

152
50.5

HH5

Preclassic
Classic

-116.79

-60.59

-25.79

-227
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The single thick ovate biface was much larger and heavier than many of the others
recovered not just from the other commoner groups (HH3 and HH4) but also elite contexts
(Table 140 and 142). This thick ovate biface was produced from medium grained chert.
To test for significance within tool size over time and by specific type, linear regression
modeling was used for each measurement. Length, width, thickness, and weight were compared
for all tools over time and between elites and non-elites. However, some tool forms were
significantly different in size than others, for example thick ovate bifaces were much larger than
macroblades. To examine differences in size not directly related to shifting emphasis in tool
forms, linear regression models were created only for all blade forms using width, thickness, and
weight. Length was not considered for blades as the type of blade and the completeness of a
blade would impact the length more than production decisions. While size analysis data was
discussed for additional tool forms above, the sample sizes, especially for Preclassic non-elites,
made it difficult to test for significance across all these categories. Due to these issues only all
tool types and all blades were tested using linear regression models.
Length for all tool types indicated that there were significant differences in tool length
between the Preclassic and Classic periods when selecting for non-elite households (p < 0.001
[Table 143]). During the Preclassic there were no significant differences between elite and nonelite tool lengths (p = 0.305). However, during the Classic period there were significant
differences between elite and non-elite tool length for all tool types (p < 0.001 [Table 143]).
Furthermore, when elite households were selected for, there were no significant differences
between the Preclassic and Classic in tool length (Table 144).
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Table 143 Linear Regression Coefficients for tool length by period and status for non-elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

49.564

3.125

Classic

Standardized Coefficients
Beta

t

Sig.

15.861

0.000

-19.780

3.237

-0.303

-6.111

0.000

Preclassic_Status

3.952

3.854

0.051

1.026

0.305

Classic_Status

28.284

3.123

0.279

9.056

0.000

a. Dependent Variable: Length. Bolded values significant.

Table 144 Linear Regression Coefficients for tool length by period and status for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

53.660

2.197

Classic

5.808

3.596

Preclassic_Status

-4.653

Classic_Status

-30.014

Standardized Coefficients
Beta

t

Sig.

24.421

0.000

0.089

1.615

0.107

3.873

-0.043

-1.202

0.230

2.967

-0.522

-10.115

0.000

a. Dependent Variable: Length. Bolded values significant.

Similar patterns emerged for mean tool width for all tool forms. There were significant
differences between Preclassic and Classic tool width when selecting for non-elite households (p
< 0.001 [Table 145]). There were no significant differences between elites and non-elites in
width during the Preclassic. However, there were significant differences in tool width between
elites and non-elites during the Classic period (p < 0.001 [Table 145]). Like with tool length,
there were no significant differences in tool width between the Preclassic and Classic when
selecting for elite households (Table 146).
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Table 145 Linear Regression Coefficients for tool width by status and period for non-elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

43.233

2.602

Classic

-22.538

2.696

Preclassic_Status

-0.416

Classic_Status

25.834

Standardized Coefficients
Beta

t

Sig.

16.612

0.000

-0.402

-8.360

0.000

3.209

-0.006

-0.130

0.897

2.601

0.297

9.932

0.000

a. Dependent Variable: Width. Bolded values significant.

Table 146 Linear Regression Coefficients for tool width by status and period for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

43.093

1.835

Classic

3.846

3.003

Preclassic_Status

-0.417

Classic_Status

-26.470

Standardized Coefficients
Beta

t

Sig.

23.483

0.000

0.069

1.281

0.201

3.234

-0.004

-0.129

0.898

2.478

-0.537

-10.682

0.000

a. Dependent Variable: Width. Bolded values significant.

Thickness for all tools followed the same pattern as length and width, with significant
differences between periods when selecting for non-elite households (p < 0.001 [Table 147]) and
between status levels during the Classic (p < 0.001 [Table 147]). However, elites did not exhibit
significant differences over time, and there were no significant differences in Preclassic width by
status level (Table 148). The same patterns held true for weight for all tool forms with significant
differences between the Preclassic and Classic when selecting for non-elite households (p <
0.001 [Table 149]) and between elites and non-elites during the Classic period (p < 0.001 [Table
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149]). Elites did not exhibit the same differences in weight over time, and the Preclassic did not
indicate major differences in width by status level (Table 150).
Table 147 Linear Regression Coefficients for thickness by status and period for non-elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

17.597

1.384

Classic

-10.706

1.433

Preclassic_Status

0.611

Classic_Status

11.607

Standardized Coefficients
Beta

t

Sig.

12.719

0.000

-0.367

-7.471

0.000

1.706

0.018

0.358

0.720

1.383

0.256

8.394

0.000

a. Dependent Variable: Thickness. Bolded values significant.

Table 148 Linear Regression Coefficients for tool by status and period for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

17.597

1.384

Classic

Standardized Coefficients
Beta

t

Sig.

12.719

0.000

-10.706

1.433

-0.367

-7.471

0.000

Preclassic_Status

0.611

1.706

0.018

0.358

0.720

Classic_Status

11.607

1.383

0.256

8.394

0.000

a. Dependent Variable: Thickness. Bolded values significant.

Table 149 Linear Regression Coefficients for tool weight by status and period for non-elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

61.950

9.383

Classic

-40.972

9.719

Preclassic_Status

-0.685

Classic_Status

52.893

Standardized Coefficients
t

Sig.

6.603

0.000

-0.221

-4.216

0.000

11.571

-0.003

-0.059

0.953

9.378

0.184

5.640

0.000

a. Dependent Variable: Weight. Bolded values significant.

240

Beta

Table 150 Linear Regression Coefficients for tool weight by status and period for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

61.863

6.622

Classic

17.815

10.837

Preclassic_Status

-1.129

Classic_Status

-59.593

Standardized Coefficients
Beta

t

Sig.

9.341

0.000

0.096

1.644

0.101

11.672

-0.004

-0.097

0.923

8.943

-0.366

-6.664

0.000

a. Dependent Variable: Weight. Bolded values significant.

Due to tool form likely driving the differences discussed above, all blade types were then
combined into a single “blade” category, and linear regression modeling used to test for
differences over time and between socio-economic status for blade width, thickness, and weight.
Blade width and thickness proved the most useful. For blade-width, there were significant
differences between the Preclassic and Classic when selecting for non-elite households (p =
0.002 [Table 151]). There were also significant differences in blade-width between elite and nonelite households during the Preclassic (p = 0.041 [Table 151]) and the Classic ( p < 0.001 [Table
151]). When selecting for elite households, there were no significant differences in mean bladewidth between the Preclassic and Classic periods (Table 152).
Table 151 Linear Regression Coefficients for blade width by status and period for non-elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

19.692

2.101

Classic

-6.467

2.120

Preclassic_Status

5.362

Classic_Status

14.253

Standardized Coefficients
t

Sig.

9.375

0.000

-0.195

-3.051

0.002

2.620

0.131

2.047

0.041

2.727

0.203

5.227

0.000

a. Dependent Variable: Width. Bolded values significant.
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Table 152 Linear Regression Coefficients for blade width by status and period for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

25.054

1.561

Classic

2.206

2.949

Preclassic_Status

-5.362

Classic_Status

-14.058

Standardized Coefficients
Beta

t

Sig.

16.053

0.000

0.067

0.748

0.455

2.612

-0.098

-2.053

0.040

2.519

-0.471

-5.581

0.000

a. Dependent Variable: Width. Bolded values significant.

Blade thickness also marked increased conservation efforts through attempts at producing
more blades from a single core. Like with blade-width, blade thickness decreased for HH3
groups but not others. When linear regression models were created for blade thickness, similar
patterns to those found for blade-width emerged. Significant differences were present between
the Preclassic and Classic when selecting for non-elite households (p < 0.001 [Table 153]), but
not elite households (p = 0.572 [Table 154]). During the Preclassic there were significant
differences between elite and non-elite mean blade thickness (p = 0.032 [Table 153]), as well as
significant differences between statuses during the Classic (p < 0.001 [Table 153]).
Table 153 Linear Regression Coefficients for blade thickness by status and period for nonelites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

13.977

1.387

Classic

-10.633

1.400

Preclassic_Status

-3.718

Classic_Status

8.757

Standardized Coefficients
t

Sig.

10.077

0.000

-0.475

-7.597

0.000

1.730

-0.134

-2.149

0.032

1.800

0.185

4.864

0.000

a. Dependent Variable: Thickness. Bolded values significant.
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Table 154 Linear Regression Coefficients for blade thickness by status and period for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

10.259

1.034

Classic

1.105

1.955

Preclassic_Status

3.718

Classic_Status

-8.026

Standardized Coefficients
Beta

t

Sig.

9.919

0.000

0.049

0.566

0.572

1.731

0.101

2.148

0.032

1.669

-0.398

-4.809

0.000

a. Dependent Variable: Thickness. Bolded values significant.

Blade mass was not as useful of a metric as width and thickness. Linear regression
models indicated no significant differences between blade mass in the Preclassic and the Classic
when selecting for either non-elite households (p = 0.641 [Table 155]), or elite households (p =
0.403 [Table 156]). There were also no significant differences in mean blade mass between elites
and non-elites during the Preclassic (p = 0.100). However, there were significant differences
between elites and non-elites during the Classic period (p = 0.002 [Table 155]).
Table 155 Linear Regression Coefficients for blade weight (g) for non-elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

5.290

5.538

Classic

-2.609

5.589

Preclassic_Status

11.382

Classic_Status

22.219

Standardized Coefficients
t

Sig.

0.955

0.340

-0.032

-0.467

0.641

6.907

0.111

1.648

0.100

7.189

0.127

3.091

0.002

a. Dependent Variable: Weight. Bolded values significant.
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Table 156 Linear Regression Coefficients for blade weight (g) for elites.
Coefficientsa
Unstandardized Coefficients
B

Std. Error

(Constant)

16.672

4.128

Classic

6.528

7.801

Preclassic_Status

-11.382

Classic_Status

-20.537

Standardized Coefficients
Beta

t

Sig.

4.039

0.000

0.079

0.837

0.403

6.908

-0.083

-1.648

0.100

6.662

-0.276

-3.083

0.002

a. Dependent Variable: Weight. Bolded values significant.

Non-elite mean blade width, thickness, and weight were significantly different over time,
and both the Preclassic and Classic indicated variation between status levels. Blade-width
decreased for non-elites, especially HH3 groups like N33, participating in increased blade
production during the Classic period. This possibly indicated conservation in the production of
blades, or an emphasis on efficiency and producing the most blades from a single chert core. The
large quantity of blades produced in these households in the Classic period also did not insinuate
a shortage of raw material.
8.6 Discussion and Conclusions
As was the case with obsidian, chert use increased across Holtun from the Preclassic to
the Classic. However, unlike with obsidian, the most significant chert increases were among nonelites, and not elites. Classic period non-elite tool kits also diversified and changed more
significantly when compared with their Preclassic predecessors. Non-elites shifted to a
significant production of chert blades, especially within the HH3 Group N33 in the northern
settlement. Elites, however, continued to maintain production and use of roughly the same tool
kits without significant diachronic change.
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Local chert was largely medium-grained, followed by coarse. The highest quantities of
medium-grained chert were found among non-elite households during the Classic period, while
elite households possessed both fine- and coarse-grained materials in addition to medium. Nonelites focused on using local medium-grained chert for formal tool production. Data presented
here refuted any assertions for elite-controlled procurement of chert and tool production, as nonelites would not have had as much access to medium-grained chert in that scenario.
Non-elites displayed a more complex pattern of chert conservation based on tool size.
There was a significant decrease in the width and thickness for non-elite chert blades from the
Preclassic to the Classic. With this decrease in size, there was also a significant increase in the
production of chert blades by non-elites, especially within a HH3 (N33) group. This significant
increase in production combined with decreases in size, might be indicative of a few things.
First, it could indicate a conscious effort to conserve chert raw materials, especially the mediumgrained chert. Alternatively, decreased blade width and thickness might have related not just to
conservation, but to efficiency and increasing skill. If non-elite craft producers made chert blades
for trade locally, they would have needed to increase their production and work to produce more
finely made blades, without depleting their cores too quickly.
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CHAPTER 9:
DISCUSSION AND CONCLUSIONS

This research tested for economic agency between Maya elites and non-elites as
expressed through risk mitigation strategies over time. My goal was to identify forms of
conservation during a period typically associated with abundance. Using lithic materials as a
proxy, I identified diachronic decision-making patterns in lithic tool production and use based on
socio-economic status. These patterns may be related to abundance, access, and/or knapping
skills associated with both imported obsidian and local tool quality chert.
9.1 Summary of Results
A. Excavations
There were six distinct groups within this sample, and a seventh that was not represented.
These groups included plazas from civic ceremonial or non-domestic groups (CC), primary elites
(HH1), secondary elites (HH2), middle level groups (HH3; also classified as non-elite), primary
commoners (HH4), and secondary commoners (HH5). A lower level of tertiary commoners
(HH6) was also included in the original typology but could not be identified in the northern
settlement area. Typically, the lowest level commoner domestic plazas for the Maya remain
relatively invisible in the archaeological record due to a general lack of permanent architecture or
architectural investment, as well as smaller quantities of materials (Marcus 2004:268). Multiple
criteria were needed to classify these groups, beyond plaza or structure size.
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B. Obsidian
Results from obsidian analyses established the Classic period at Holtun as one of
increased obsidian abundance for both elites and non-elites, relative to the Preclassic. However,
when compared with other major centers in the region, Holtun’s access to obsidian was much
lower (Aoyama 2017a, 2017b; Moholy-Nagy 1991, 1994, 1997, 2003; Moholy-Nagy et al.
2013). Obsidian frequencies increased significantly for secondary elites (HH2) and all non-elite
groups from the Preclassic to the Classic. HH1 groups did not display significant increases or
decreases in obsidian over time. This suggests more open access during the Classic, following
more restricted elite control in the Preclassic. In addition to an overall increase in the availability
of obsidian, El Chayal became the dominant source in the Classic, especially among elites.
While San Martín Jilotepeque (SMJ) remained the dominant source for Classic period non-elites,
their access to El Chayal also increased significantly during the Classic.
With this increase of obsidian across Holtun, new production and use strategies
developed. Elites selected for El Chayal, the less dominant Preclassic source, and conserved it
through creating narrower and thinner blades than they did for SMJ during both periods.
However, elites significantly increased this conservation behavior during the Classic period,
when El Chayal was much more abundant in the assemblage. Secondary elites especially used El
Chayal cores more efficiently and create much higher quantities of narrower and thinner blades.
Non-elites experienced a significant increase in obsidian access and use in the Classic
period, possibly related to the growth of non-elite domestic groups in the northern settlement or
to decreased elite restrictions on imported obsidian. While elites focused on El Chayal obsidian,
non-elite obsidian assemblages were dominated by SMJ in both periods when excluding mixed
contexts. Like elites, non-elites attempted to use El Chayal cores more efficiently but not at the
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same level. The presence of wider blade fragments in non-elite contexts was a surprising result,
as I previously expected that elites kept larger blade fragments, leaving non-elites with smaller
and/or less valuable segments (Rovner and Lewenstein 1997). Previous research on blade-width
analysis (Rovner and Lewenstein 1997) used it as a measure of access, assuming blades were
imported in completed form. This further assumes that smaller blades were less desirable and,
therefore, elites should have larger blades than non-elites. However, at Holtun, elites chose to
produce narrower and thinner El Chayal blades, but continued to produce thicker and wider SMJ
blades. Non-elites instead produced and used wider and thicker SMJ and El Chayal blades than
did elites. While non-elite El Chayal blades were narrower and thinner than their SMJ blades,
they were still wider and thicker than elite blades. The trend of larger blades in non-elite contexts
suggested that elites and non-elites produced their own obsidian blades.
While blade width and thickness (CE/M ratios) were related to production decisionmaking, use and retouch fell to the consumer. In some cases, the producer and consumer were
the same, but if blades were produced by certain households and redistributed to others, then use
and retouch provide a means of understanding consumer choices (Moholy-Nagy 2011). Elites
conserved El Chayal obsidian through minimizing use and retouch. Though they also cached
large quantities of El Chayal, thus removing it from circulation and use, which could be argued
as anti-conservation behavior (see Aoyama 2006; Aoyama et al. 2017; Coe 1965; Hruby and
Rich 2014; Kwoka et al. 2019; MacLellan 2019; McParland 2002; Porter 2020; Stemp et al.
2018; Vadala 2016; Vadala and Duffy 2021). However, caching also reinforced their status
through conspicuous consumption, and may still represent risk mitigation through preparing for
future risk by appeasing the gods. Non-elites instead emphasized extending the use-life of all
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obsidian blade fragments. While elites based their degree of use on source, non-elites used and
extended the use-life of both El Chayal and SMJ, possibly as a response to poorer access.
C. Chert
Like obsidian, chert tool and debitage frequencies in construction fill increased
significantly from the Preclassic to the Classic across Holtun. However, unlike obsidian, chert
frequencies increased most significantly in non-elite contexts, especially for middle level groups
(HH3).
Tool quality, medium-grained chert was not scarce at any point at Holtun. Horowitz
(2018) suggests that the availability or scarcity of raw material, including chert, was locally
related to the amount of elite control or involvement in raw material distribution, as well as
import of finished tools. In parts of Belize where chert was readily available, Horowitz (2018)
found that non-elites had ready access and produced tools in domestic settings (see also
Horowitz 2021; Horowitz et al. 2020; Barrett 2011; Barrett et al. 2011). Additionally, at sites
lacking local access to medium or fine-grained chert, like La Corona in the northwestern Petén,
elites imported complete formal tools of finer-grained materials while non-elites utilized poorer
quality chert and tools (Horowitz 2018; see also Andrieu and Roche 2015, Horowitz 2021;
Horowitz et al. 2020). While this pattern was discussed by Horowitz (2018) as more common for
the Petén than Belize, it did not apply to Holtun, where non-elites and lesser elites had extensive
access to locally available medium and coarse-grained chert. Elites also relied more heavily on
fine and coarse-grained chert than non-elites, suggesting possible non-elite monopolization of
medium-grained chert.
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During the Classic period elites continued to use and produce roughly the same
frequencies and tool types of chert as they did during the Preclassic. Non-elites not only
increased their use of chert during the Classic period, but also shifted more to the production and
use of blades and ovate bifaces. Both forms served a long list of functions in daily life and within
domestic contexts (Appendix C). Blades were used in preparing food, crafting, and daily cutting
tasks, but also for ritual purposes (i.e., bloodletting) (Aldenderfer 1991; Aoyama 2017b; Arnold
1985; Clark 1988; Clark and Bryant 1997; Kovacevich 2006; Potter 1991). Thick ovate bifaces
also served a multitude of functions related to agriculture, construction, woodworking,
quarrying, and craft production (Barrett et al. 2011; Gibson 1986; Lewenstein 1987, 1991;
Moholy-Nagy 2003; Puleston 1971). HH3 groups most dramatically increased blade production
in the Classic. The large number of chert blades and debitage recovered from Group N33
indicated that this group produced more chert blades than necessary for a single household.
These blades also decreased in width and thickness from the Preclassic to Classic, leading to
three possible interpretations: 1) increased emphasis on conservation (Barrett 2011; Barrett et al.
2011; Horowitz 2018); 2) amplified blade production efficiency to intensify production (Barrett
2011; see also Workinger and King 2020 for a similar discussion about obsidian); and/or 3)
enhanced knapping skills. The presence of an extremely exhausted obsidian blade core fragment
within the chert blade debitage outside of Group N33 suggested involvement in lithic
multicrafting (Hirth 2009a, 2009b; Brumfiel and Nichols 2009). In addition to manufacturing
chert and obsidian blades, Group N33 also produced large ovate bifaces, and participated in
agricultural production, with the presence of nearby terraced fields. Other HH3 and HH4 groups
also emphasized chert tool production during the Classic period.
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9.2 Limitations and Future Research
While all research has its limitations, I view this project as an excellent starting point for
future research on social inequality, economic agency, and risk mitigation strategies. The
original focus of this dissertation was on non-elite resilience in the face of economic and political
collapse locally and regionally. Following the completion of excavations and artifact analyses, I
discovered that the chronological controls needed to test for non-elite resilience during the
Terminal Classic collapse were currently unattainable. I instead expanded my dataset to include
the Preclassic, allowing for temporal comparisons that predate the collapse.
Future research will add ceramic data. I collected samples of 102 sherds and collected
data using Neutron Activation Analysis (NAA), ceramic petrography, and traditional pottery
analyses. The collected data will be compared to Preclassic ceramic samples at Holtun
(Callaghan 2017a, 2017b), as well as with other sites in the area utilizing the Missouri University
Research Reactor (MURR) database (Whitney Goodwin personal communication, 2021). This
additional line of evidence will be compared to lithic production and use patterns presented here
to establish better understandings of non-elite and elite economic decision-making and risk
mitigation strategies.
Additional limitations related to the need to expand the temporal focus of this project
included small non-elite Preclassic sample sizes. When the northern settlement was chosen as a
location for sampling non-elite households the focus was still on Late and Terminal Classic
occupations. Therefore, the sample size for Preclassic non-elite households was usually
statistically underpowered. Future research should focus on expanding the sample of Preclassic
non-elite households to better understand Preclassic strategies related to lithic production and
use.
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In addition to the small sample size for Preclassic non-elite households, the
underrepresentation of the lowest level non-elites in this sample was a limiting factor. Sampling
for the lowest ranking commoners in Maya society is notoriously difficult and often leads to their
invisibility within archaeological research (Marcus 2004). To avoid this problem, I developed
my typology with specific categories for these lower ranking groups, represented as HH5 and
HH6. Creating typologies for specific sites (Manahan et al. 2004; Schwarz 2013) can help avoid
simple assignment of groups using a simple dichotomy and create a more nuanced understanding
of Maya socio-economic status. However, this does not resolve the low archaeological visibility
of the lowest ranking Maya. While I was able to sample a single HH5 group (Group N21), the
single obsidian artifact limited insights. Groups that at first appeared to fall within HH5 had to be
recategorized as HH4 due to the discovery of additional architectural investment and larger
quantities of material goods. The lowest ranking group, HH6, is characterized as lacking
permanent substructures, and, therefore, was not found during survey or excavation of the
northern settlement. Future research should include an even greater emphasis on these lowest
ranking households, both in identification and excavation. This would allow for more nuanced
comparisons between non-elite levels and household strategies, which is often missing in the
literature (Marcus 2004).
Due to the abovementioned sample size issues for non-elites, it was necessary to
condense the five groups into either elite or non-elite, attaining sufficient statistical power, when
testing for differences over time and between groups. This is somewhat problematic, as a goal of
this research was to avoid dichotomizing elites and non-elites. In addition to these statistical
tests, descriptive analyses were added to underscore that neither elites nor non-elites were
internally homogenous (Gonlin 2004; Marcus 2004; Masson and Peraza Lope 2004; Robin
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2016). While categorized as a “non-elite” group, middle level households (HH3) shared many
features with both non-elites and elites. Their inclusion with non-elites was due to location,
group size, and architectural investment. The position of HH3 groups between elites and nonelites was likely due to their own innovation and efforts to increase their status above their HH4
neighbors, especially during the Classic period. Future research geared towards gathering more
data on Preclassic non-elite households and Classic lower ranking non-elite groups should assist
in providing larger sample sizes allowing for greater statistical power beyond two groups. Future
research will also involve reanalysis of existing data using three levels rather than two.
Additional data were gathered from the HH3 group N33, where the bulk of the chert
blade and thick ovate biface production occurred during the Classic. Debitage and size class
analysis of a workshop midden outside of N33 was not included in this dissertation beyond chert
mass/fill ratios, due to a lack of comparable deposits in other groups. However, in the future I
will reanalyze the blades from this context to better understand production sequences. I will also
examine this group as a possible “workshop” (Kovacevich 2016).
Additional avenues for future research include looking beyond Holtun and local
economies. In addition to the abovementioned ceramic regional comparisons, it would be useful
to compare lithic patterns of production and consumption with similarly sized sites in the Central
Lowlands, as well as larger centers. Tikal has a significantly larger sample of obsidian dating
from the Preclassic through the Classic (Moholy-Nagy 1994, 1997, 2003, 2011; Moholy-Nagy et
al. 2013:79-80). Much of this sample includes impressive quantities of debitage, largely El
Chayal, from special deposits related to core preparation and blade production (Moholy-Nagy et
al. 2013:79-80). Comparisons between available sources, use, and conservation patterns between
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sites like Holtun, with less access, and sites like Tikal, with significantly more access, could test
for the importance of abundance as a factor in conservation decision-making.
Additional chronological controls would also allow for the comparison of Late Classic
growth with Terminal Classic decline. This would assist in understanding how abundance versus
scarcity shaped the ability to express agency and mitigate risk, especially when risk was distant
versus imminent. Non-elites were active agents in local lithic economies at Holtun regardless of
external factors. However, studying the degree to which agency was influenced by need or
abundance would assist in understanding how non-elites negotiated and influenced local and
regional economies.
9.3 Conclusions
Non-elites expressed economic agency and made decisions related to risk mitigation
during the Classic period. The fact that elites and non-elites chose different strategies further
refutes previous assertions that elites controlled economic decisions and access for non-elites. I
established that elites did not fully control the import, production, or use of either obsidian or
chert tools at Holtun during the Classic. Instead, non-elites largely controlled the production of
chert tools during the Classic period, especially of blades and thick ovate bifaces. Non-elites may
also have produced their own obsidian blades, though imported blade cores were less available to
them than to elites.
The needs of non-elites also differed from those of elites, as did the abundance of
obsidian and specific sources. While conservation expressed through saving items for later is an
obvious way to measure risk mitigation, it may only be possible when materials are abundant
and/or not needed immediately. Moreover, this definition of conservation misses alternative
reasons for not using a material, like ritual caching. Producer-focused strategies of more
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efficiently using obsidian cores must also be included in discussions of conservation behavior.
Elites produced narrower and thinner blades than non-elites, who instead focused on extending
blade use-life. Many studies that examine conservation in production lump obsidian sources
together, focusing on decisions to exhaust cores more efficiently, but not asking if specific
sources were more often conserved than others (Working and King 2020; Lewenstein 1991;
Moholy-Nagy 1975, 1991; Moholy-Nagy et al. 1984; Rovner 1975; Rovner and Lewenstein
1997). When source was included, both blade-width and CE/M ratio differed significantly, with a
greater emphasis on producing smaller (thinner and narrower) and more efficiently made El
Chayal blades during both periods, but especially for Classic elites. Therefore, elites, who had
access to larger quantities of highly valued El Chayal obsidian, conserved cores and ritually
cached blades and flakes separate from concerns of scarcity.
However, the practice of efficient blade production could be related to knapper skill and
not just conservation thinking. Producing thinner and narrower blades requires significant skill
and new blade producers might not have developed that skill immediately. Non-elite access to
obsidian during the Preclassic was not completely restricted but was significantly lower than
during the Classic. It is possible that if production of obsidian blades did occur in both elite and
non-elite households, then the elites with more extensive Preclassic access to obsidian might
have possessed more advanced skill, allowing for more efficient use of blade cores. Furthermore,
non-elite knappers created smaller and narrower chert blades in the Classic versus the Preclassic
and compared to elites. This pattern differed from obsidian blades. This higher volume of chert
blades was possibly due to more efficient use of chert cores. The continued production of these
blades might also have led to knappers developing new skills, permitting them to produce blades
more efficiently over time.
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Conservation through reworking and recycling was also important, especially for
materials that were less abundant and/or needed in everyday life. Moholy-Nagy (2011:35)
described reworking as an activity that could also be undertaken by unskilled consumers of
lithics and not just producers. This form of conservation measures risk mitigation strategies of
consumers and not just producers. Elites during the Classic period more often did not use or
barely used El Chayal obsidian, with one HH2 group ritually caching a large quantity. By
removing large quantities of valuable El Chayal obsidian from circulation, Group E residents
practiced risk mitigation through conspicuous consumption. However, elites continued to use
and retouch SMJ obsidian. Access to El Chayal obsidian for non-elites was much lower.
However, they did not save it for future or specific ritual uses. Instead, they used and retouched
all obsidian blades, SMJ and El Chayal, as needed before discard. Without considering source,
elites would appear to not use their obsidian as much as non-elites, rather than elites using a
specific obsidian source differentially from another and from non-elites.
In addition to examining obsidian import, production, and use patterns, my research
relied on chert data to better understand lithic use and production (Barrett et al. 2011). Elites did
not alter their chert consumption or production patterns significantly over time. While non-elites
did not necessarily replace obsidian with chert, some specialized in the production of chert
blades and thick ovate bifaces from locally abundant medium-grained chert. Innovation related
to complex ideational knowledge developed by Maya non-elite households has been documented
at other sites (Gonlin 2007; Gonlin and Lohse 2007; Lucero 2003, 2010; McAnany 2004; Robin
2016). While this research does not consider ritual or “ideational knowledge,” and it was unclear
if Holtun’s elites used the non-elite produced chert, there was non-elite innovation in the
everyday production of chert blades for local trade during the Classic. Rather than concentrating
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on non-elites as solely focused on extending the use-life of less abundant obsidian, chert data
revealed non-elites as active agents and innovators working to augment their status.
This research established that Maya non-elites possessed economic agency and expressed
risk mitigation strategies in periods of relative abundance, and not just during those of extreme
scarcity (Halperin 2021). The presence of different strategies of conservation and decisionmaking in lithic production and consumption also suggested that elites and non-elites each
possessed some control over their own lithic economies. The role of obsidian source in these
decisions indicated that not all sources were considered equal, and that scarcity was not
necessarily the driving force behind conservation strategies. Not only were non-elites not passive
pawns or “dupes” of the elite, but they developed their own strategies of production,
conservation, and use for lithic materials.
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APPENDIX A:
OBSIDIAN ANALYSIS DEFINITIONS

Key terminology used in the analysis of obsidian artifacts are provided here, along with
necessary explanation and pertinent citations.
A1. Blades
Blades are defined as twice as long as they are wide (Kovacevich 2006:364) (Figure 60).
Within the category of blade, artifacts were further divided into categories of macroblade, small
percussion blade, first series blade, final series blade, and blade fragment (undetermined). A
macroblade is a “flake that [is] twice as long as [it is] wide and wider than 2.5cm” (Kovacevich
2006:364). A first series blade (sometimes referred to as initial series blades; see Clark 1988;
Clark and Bryant 1997), “retains scars on the dorsal surface of the removal of percussion blades
which have larger bulbs of percussion and are often larger and more irregular than late blades”
(Kovacevich 2006:279). All blades after the initial or first series blades are considered
macroblades or “second series” blades. Final series blades do not feature percussion scars on
their dorsal surface, and when compared to first series blades, they are “smaller and thinner in
width” as well as “more regular in form” (Kovacevich 2006:279). Most of the blades recovered
from Holtun were labeled as blade fragments. These were likely secondary blades that were
broken prior to use and were further labeled as proximal, distal, or medial fragments. Proximal
blade fragments included the platform with the bulb of percussion where they blade was
removed from the polyhedral core. Distal blade fragments often only include the very end of the
blade, often curved due to its removal from a polyhedral core. Medial fragments made up the
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middle portion of a blade without the bulb of percussion or the curved distal end. Medial
fragments were often the most sought-after portion of a blade due to the maximization of cutting
edge and the relative flat surface, unlike the distal or proximal portions (Workinger and King
2020).

Figure 60 Examples of obsidian blades (photo by author).
A2. Flakes
Flakes were all fragmented pieces of obsidian that were not categorized as blades or
cores, (i.e., were not twice as long as they were wide). Due to the import of ready-made
polyhedral cores, obsidian flakes were relatively rare at Holtun. However, they could be
produced in the process of rejuvenating cores or correcting errors during blade production.
Multiple flake types were identified in this sample and include: macroflakes, (general) flakes,
rejuvenation flakes, chunks, overhang removal flakes, bifacial thinning flakes, and retouch
flakes. Macroflakes and flakes were catchall categories for those which could not be identified as
one of the other types. Rejuvenation flakes often represented the removal of errors on the
platform (platform rejuvenation), related to hinge or step fractures (distal rejuvenation), or from
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the side of the core (lateral rejuvenation) (Kovacevich 2006:280). However, for this research
rejuvenation flakes were labeled as those focused on rejuvenating the core platform (Figure 61).
What Kovacevich (2006:280) labels as distal rejuvenation flakes were instead labeled as
overhang removal flakes, (i.e., flakes created in the correction of hinge and step fractures).
Kovacevich’s (2006:280) lateral rejuvenation flakes were typically labeled as retouch flakes in
this research. Retouch flakes represented efforts made to correct errors or retouch the core to
continue removal of prismatic blades. Chunk flakes were flakes that were not clearly part of
rejuvenation or retouch, but likely represented removal of large portions of the core, possibly in
error or as part of rejuvenation/retouch in blade preparations.

Figure 61 Rejuvenation flake examples (Clark and Bryant 1997:123).
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A3. Cores
The bulk of the cores present at Holtun were exhausted polyhedral cores. Core/blade
technology involves a complex manufacturing sequence and highly skilled knappers
(Kovacevich 2006:278), especially when having to rejuvenate or repair cores and when focused
on efficiently using cores. Cores were recorded as one of the following: macrocore, preform,
polyhedral core, exhausted polyhedral core, bipolar core, or percussion core. Prepared cores are
referred to by Clark and Bryant (1997:114) as “macrocores.” They define “macrocore” as “a
percussion core from which a series of very large flakes have been removed preparatory to
manufacture of percussion blades” (Clark and Bryant 1997:114) (Figure 62). In this research
they are also referred to as polyhedral cores, and macrocores represent prepared nodules rather
than fully prepared polyhedral cores, while preforms represented cores prepared for prismatic
blade removal without any blades removed. Bipolar cores were cores that once exhausted were
reduced using bipolar force, though they could also include nodules of obsidian reduced
bipolarly, which were rare. Percussion cores represented cores for hard hammer reduction, and
not pressure flaking, associated with prismatic blades, these were also rare.
A core is “exhausted” when all possible blades are removed (Kovacevich 2006:280).
However, exhausted cores could still be further reduced through bipolar reduction, which
Kovacevich (2006:281) describes as “the use of an anvil and a heavy blow from above to leave
distinct fracture patterns.” All the cores recovered from Holtun were exhausted cores, some of
which had been reduced with bipolar force after exhaustion to extend the use-life of the core
once all blades were removed.
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Figure 62 Schematic view of core-reduction sequence (Clark and Bryant 1997:115).
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APPENDIX B:
OBSIDIAN SOURCING AND HANDHELD XRF

As described in Chapters 4 and 7, handheld XRF (or pXRF) is a cost effective and nondestructive method of sourcing obsidian artifacts, among other materials. Methods used in the
collection of data and sourcing of obsidian artifacts for this research were based on those of
Aoyama (2017a, 2017b), Moholy-Nagy et al. (2013) and Golitko et al. (2012). This appendix
provides the calibration data and bivariate plots used to assign sources to each artifact sampled in
this research. The full calibration data is available as a supplemental excel document.
B1. Calibration
In 2019, a calibration curve developed by the Missouri University Research Reactor
(MURR) laboratory using Neutron Activation Analysis (INAA) and handheld XRF (pXRF) was
used to transform our raw data from the Bruker trace into parts per million (ppm) (see
supplemental files). The sample included known sources of El Chayal Guatemala (CG),
Ixtepeque Guatemala (IG), La Union Honduras (LUH), Otumba Mexico (OM), Paredon Puebla
(PP), Sierra de Pachuca Hidalgo (SH), San Martín Jilotepeque Guatemala (SMJ), Tulancingo
Hidalgo (TH), Ucareo Michoacan (UM), Zacualtipan Hidalgo (ZH), Cerro Varal Michoacan
(ZMM), and Zaragoza Puebla (ZP) (Table). Sources from Guatemala were prioritized, but other
Mesoamerican sources were included due to known import of some of these sources at nearby
sites, like Tikal (Moholy-Nagy et al. 2013) (Table 157).
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Table 157 Samples from the MURR Calibration Curve used (see Supplementals for full
calibration file).
ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Sample
CG0001
CG0002
CG0003
CG0005
CG0006
CG0007
CG0009
CG0010
CG0013
CG0014
CG0015
CG0016
IG0001
IG0002
IG0003
IG0004
IG0005
IG0006
IG0007
IG0008
IG0009
IG0010
LUH001
LUH002
LUH003
LUH004
LUH005
LUH006
OM0101
OM0102
OM0103
OM0104
OM0105
OM0106
OM0107
OM0108
OM0109
OM0110
OM0111
PP0101
PP0102
PP0201
PP0202
PP0301
PP0302
PP0401

Duration
90.155
90.06
90.06
90.061
90.061
90.06
90.095
90.06
90.061
90.06
90.061
90.06
90.118
90.06
90.06
90.11
90.9149
90.003
90.061
90.059
90.06
90.9149
90.9139
90.9129
90.9139
90.9139
90.9139
90.9129
90.022
90.052
90.069
90.037
90.929
90.056
90.9209
90.9289
90.9309
90.9139
90.061
90.06
90.06
90.061
90.06
90.06
90.06
90.06
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Sample
CG0001
CG0002
CG0003
CG0005
CG0006
CG0007
CG0009
CG0010
CG0013
CG0014
CG0015
CG0016
IG0001
IG0002
IG0003
IG0004
IG0005
IG0006
IG0007
IG0008
IG0009
IG0010
LUH001
LUH002
LUH003
LUH004
LUH005
LUH006
OM0101
OM0102
OM0103
OM0104
OM0105
OM0106
OM0107
OM0108
OM0109
OM0110
OM0111
PP0101
PP0102
PP0201
PP0202
PP0301
PP0302
PP0401

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

SH0101
SH0102
SH0201
SH0202
SH0401
SH0402
SH0501
SH0601
SH0602
SH0603
SMJ028
SMJ029
SMJ030
SMJ031
SMJ032
SMJ068
SMJ071
SMJ072
SMJ073
TH0601
TH0901
TH1001
TH1002
TH1003
TH1004
TH1005
TH1101
TH1102
UM0101
UM0102
UM0105
UM0106
UM0107
UM0201
UM0202
UM0203
UM0303
UM0305
ZH0501
ZH0502
ZH0601
ZH0602
ZH0603
ZH0701
ZH0702
ZH0802
ZMM002
ZMM003
ZMM004

90.9199
90.013
90.9139
90.934
90.061
90.9389
90.011
90.9149
90.9129
90.033
90.9279
90.023
90.9209
90.051
90.013
90.9129
90.029
90.9189
90.061
90.059
90.048
90.059
90.044
90.06
90.06
90.027
90.06
90.9419
90.06
90.06
90.049
90.06
90.051
90.045
90.042
90.058
90.006
90.056
90.06
90.06
90.06
90.06
90.06
90.06
90.06
90.06
90.9309
90.9409
90.023
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SH0101
SH0102
SH0201
SH0202
SH0401
SH0402
SH0501
SH0601
SH0602
SH0603
SMJ028
SMJ029
SMJ030
SMJ031
SMJ032
SMJ068
SMJ071
SMJ072
SMJ073
TH0601
TH0901
TH1001
TH1002
TH1003
TH1004
TH1005
TH1101
TH1102
UM0101
UM0102
UM0105
UM0106
UM0107
UM0201
UM0202
UM0203
UM0303
UM0305
ZH0501
ZH0502
ZH0601
ZH0602
ZH0603
ZH0701
ZH0702
ZH0802
ZMM002
ZMM003
ZMM004

96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

ZMM005
ZMM006
ZMM009
ZMM010
ZMM011
ZMM012
ZMM013
ZP0101
ZP0102
ZP0103
ZP0104
ZP0105
ZP0106
ZP0107
ZP0108
ZP0109
ZP0110
ZP0111

90.9209
90.06
90.055
90.061
90.061
90.058
90.046
90.06
90.06
90.061
90.061
90.154
90.061
90.061
90.06
90.058
90.06
90.062

ZMM005
ZMM006
ZMM009
ZMM010
ZMM011
ZMM012
ZMM013
ZP0101
ZP0102
ZP0103
ZP0104
ZP0105
ZP0106
ZP0107
ZP0108
ZP0109
ZP0110
ZP0111

B2. Statistical Analysis for pXRF
Using the statistical program JMP, I input the excel data created by the calibration with
ppm for each element. I included the known source data in the MURR dataset for sources typical
to the region. I assigned the knowns specific colors/symbols to distinguish them from one
another and from the unknown samples. I then created bivariate plots by picking two elements
for each. The most common ones were rubidium (Rb) and iron (Fe) and rubidium (Rb) and
zirconium (Zr), but all elements designated as important for obsidian sourcing were included (Fe,
Rb, Sr, Y, and Zr, Nb) (Ferguson 2012:408). These bivariate plots then created clusters, which
were compared with the addition of linear regressions and confidence ellipses (Figures 63-67). I
compared the clusters created for each pair of elements across other pairs to make sure that they
did not differ by elemental pair. Once an unknown sample was identified within clusters across
multiple pairs it was assigned to a known source categories. Excel documents providing ppm and
source assignments along with other data collected can be found in the supplementals of this
dissertation for download.
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Figure 63 Examples of bivariate plots for assigning sources to unknown samples (figure by
author).

Figure 64 Bivariate plot for Fe by Rb (figure by author).
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Figure 65 Bivariate plots for Sr by Rb (figure by author).

Figure 66 Bivariate plots of Zr by Sr (figure by author).
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Figure 67 Bivariate plots of Fe by Sr (figure by author).
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APPENDIX C:
CHERT TOOL TYPOLOGY

This appendix provides details and images used to classify chert formal tools by type. It
is based on multiple existing typologies and was adapted for the Holtun sample. The focus of this
typology was on form, rather than function.
Uniface tools on flakes (Figure 68), also commonly referred to as formal unifacial tools,
included mostly tools flaked on a single side typically made on flakes. These tools included both
thick and thin uniface tools on flakes (see Kovacevich 2006:362). Often in the literature these
tools are also referred to as unifacial choppers. Unifacial choppers are also characterized as
hachas unifaciales. They are unifacially flaked, meaning they have been flaked exclusively or
predominately on one side. They are typically ovoid in shape but can be tapered on the end.
Unifacial choppers could have functioned for utilitarian purposes, but the exact function is at this
time unknown, especially given that this typology is based on form rather than function.

Figure 68 Uniface tool on flake examples (photo and drawing by author).
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Thick ovate bifaces (Figure 69) have been referred to by many names throughout their
observation at Maya sites. They are often referred to as bifacial “general utility form” tools
(Willey 1965), as well as bifacial choppers or in Spanish as hachas, or axes. These tools are also
sometimes called “oval bifaces” (see Shafer 1991) or “ovate bifaces” (Kovacevich 2006).
Following Kovacevich (2006:259), I categorized these general utility forms as thick ovate
bifaces, they are also sometimes referred to as “celts.” Thick ovate bifaces are “often constricted
at one end, but sometimes rounded at both ends” (Kovacevich 2006:259). Shafer (1991:33)
describes ovate bifaces as “teardrop-shaped with a convex wider, bit end which tapers to a
narrow, but not pointed, pole end.” Kovacevich (2006:259) also suggests that these thicker ovate
bifaces can typically be made from coarser grained stone, typically chert, because they do not
require the fine grain necessary for smaller more detailed tools like blades or points.
The category of “general utility form” was created by Willey (1965) to describe tools that
appeared to be of similar shape and size and located in various contexts, including households.
They are similar in size and shape generally to unifacial choppers (referred to here as unifaces on
flakes) but are worked on both sides of the tool (bifacially) rather than on a single side
(unifacially). Some argue for separate categories for bifacial choppers and general utility forms
but other than small differences in form they are so similar that they can be combined into the
category of “thick ovate biface.” For example, Shafer (1991:33-34) describes the tool form
“tranchet bit” as a tool that is “triangular in outline with cross-section that range toward planoconvex” and “formed by the removal of a transverse flake or ‘tranchet’ across the wide end.”
Tools recovered that appear similar in shape to these tranchet bits discussed by Shafer (1991)
were categorized more broadly within the thick ovate biface category. Hester et al. (1991:69-79)
differentiate between ground-bit celts, general utility bifaces, biface celts, tranchet-bit bifaces
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and several other forms which would all fall into the category of thick ovate biface in the
typology for Holtun formal tools. These distinctions are based on smaller details that were
deemed not necessary for the purposes of this research. Rather than splitting tools into even more
categories than the twenty-nine used in this analysis, it was reasoned that all thick ovate bifaces,
regardless of minute differences in shape, should be grouped together.

Figure 69 Thick ovate biface examples (photo and drawing by author).
Additionally, Moholy-Nagy (2003:13-14) suggests that the thicker ovate bifaces
recovered from Tikal were likely “set into wooden hafts as axes…with the blade bit edge parallel
to the handle.” Indeed, Shafer and Hester (1986) discuss an artifact known as the “Puleston Axe”
discovered still hafted in Belize. Experimental archaeology indicates that thick ovate bifaces
could be useful in cutting down trees and basic woodworking (Lewenstein 1987:35-47), as well
as quarrying and digging into limestone bedrock (Puleston 1971:328) (see also Moholy-Nagy
2003:14). However, further use-ware analysis also suggests that these tools could have
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functioned as hoes for agriculture (Gibson 1986; Moholy-Nagy 2003). The extensive list of
possible functions for this tool may explain its labeling as a “general utility tool.” It likely served
many functions related to construction and agriculture.
Thin ovate bifaces, (Figure 70) on the other hand, are similar in form to thick ovate
bifaces except for their thickness, and typically the increased skill needed in their production.
Sometimes thin ovate bifaces can include laurel leaf tools, which are a very specific shape and
form of bifacially flaked tool. Kovacevich (2006:359) also classifies these tools as thin ovate
bifaces, which I implemented for this analysis as well to broaden the category. They are
generally elongated, pointed at both ends or rounded at one end, and are thin. They require
extensive skill to produce and Willey (1972:169) classifies then as “finely chipped,” and having
a “general excellence of quality that implies special rather than ordinary service.” These tools
often exhibit “careful facial chipping and delicate retouch” (Willey 1972:169). These tools
require more delicate chipping, typically using soft hammer percussion, than thick ovate bifaces.
The thin nature of the tools and the more extensive detailed flaking create higher risk for
breakage not only in production but also in use and retouch. The skills required in bifacial
thinning without breaking the preform or nearly finished tool is much higher than other forms.
Willey (1972:169) suggests that fine-grained, thin ovate bifaces (which he labels as “laurel-leaf”)
can be classified as ceremonial rather than utilitarian, though this distinction is often difficult
with chipped stone artifacts. However, Willey (1972:169) also suggests that not all these forms
are ceremonial due to the recovery of some from fill or refuse contexts rather than ceremonial
contexts. Furthermore, Willey (1972:169) presents that some thin ovate bifaces appear to be less
fine, thicker, and “more coarsely executed,” which further suggests that not all tools resembling
this form served purely ceremonial functions. Like thick ovate bifaces it is likely that thin ovate
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bifaces served multiple functions, even though they also required more skill and finer-grained
chert to produce.

Figure 70 Thin ovate biface examples (photos and drawings by author).
Thick biface preforms (Figure 71) are sometimes labeled simply as “preforms.”
Kovacevich (2006:359-360) suggests that thick biface preforms are unfinished bifaces typically
made of coarse-grained chert. These incomplete bifaces were likely once thick ovate bifaces
(also referred to as a large ovate bifaces) that were discarded during production due to breakage
or imperfections in the chert itself (360). Alternatively, they could be thick ovate bifaces in the
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early stages of production and/or in unfinished form. These types may often be found together,
or the use of thick biface preforms may be related to conservation of nearly complete tools.

Figure 71 Thick biface preform examples (photo and drawing by author).
Thick rounded bifaces (Figure 72) include a category created by Kovacevich (2006)
referred to as redondas. Kovacevich (2006:359) describes redondas as thick rounded bifaces,
including unifacial and bifacial choppers (here referred to as thick unifaces on flakes and thick
ovate bifaces) that were broken and recycled into a new rounded tool. They exhibit retouch
flaking around the edges. Kovacevich (2006:359) suggests that these tools likely were utilized
for chopping and pounding. These tools, like the thick biface preforms discussed above, indicate
a pattern of reuse and recycling of broken or incomplete (due to production error) tools. A single
example of this form was present in a HH5 context, while another two were recovered from HH3
contexts (both from Group H), and three were from HH1 contexts. They were largely associated
with household contexts, rather than civic ceremonial.
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Figure 72 Thick rounded biface example (Left: Kovacevich 2006:409; Right: author).
Thick elongate bifaces (Figure 73) are also referred to as “spuds” by Rovner and
Lewenstein (1997:23). Kovacevich (2006:360) states that thick elongate bifaces are “informally
flaked and have a cross section that is rounded.” Moholy-Nagy (2003) also categorizes tools of
similar appearance as thick elongate bifaces. Like thick biface preforms, they are typically made
from coarser grained chert due to a lower need for fine-grained chert to produce fine scale details
seen in points or thin bifaces (both ovate and elongate). Moholy-Nagy (2003:14-15) recorded
thick elongate bifaces at Tikal with evidence for use at both ends, including smoothing and
battering. Suggested functions span quarrying of limestone bedrock (Moholy-Nagy 2003:15), as
well as chisels, gouges, planes, and engravers (Wilk 1976, 1977, 1978), or even as hoes, wood
wedges, adzes, and drills (Aldenderfer et al. 1989) (see also Moholy-Nagy 2003:15). While all
these functions may be possible, the main take away is that these coarse-grained tools were
multi-functional and likely used on both ends rather than a single end.
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Figure 73 Thick elongate biface example (photo and drawing by author).
Thin elongate bifaces (Figure 74) are also referred to as “chisels” by Rovner and
Lewenstein (1997:20). Kovacevich (2006:360) describes thin elongate bifaces as “more ovate in
cross section.” Kovacevich (2006:360) also suggests that thin elongate bifaces typically required
finer-grained chert when compared to their thick counterparts. She also contends that the thin
elongate bifaces, while similar in basic form, likely served a different function from thick
elongate bifaces due to their more delicate and thinner appearance (Kovacevich 2006:360). The
need for higher quality chert and increased attention to detail in production further suggests that
thin elongate bifaces were likely less widely available for lower class households and specific to
certain contexts.
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Figure 74 Thin elongate biface example (photo and drawing by author).
Shouldered stemmed bifaces (Figure 75) and tapered stemmed bifaces (Figure 76) were
both absent from Holtun, but these categories were still created and described in case of future
discovery. Shouldered stemmed bifaces are described as bifaces that are typically long and thin
with a “square or rectangular stem on the distal end” (Kovacevich 2006:361). The stem located
on the distal end was likely used for hafting to a spear or other hafted weapon (Kovacevich
2006:361). Tapered stemmed bifaces on the other hand are described as having a similar shape to
thin ovate bifaces (specifically laurel leafed in shape) but with a stem that tapers gently
(Kovacevich 2006:361). This stem likely was also for hafting purposes. Kovacevich (2006)
recorded multiple forms of stemmed bifaces related to hafted composite tool forms, however,
none of these were recovered from this sample and therefore were not included in the Holtun
typology. The lack of these forms and of any type of point at Holtun may be significant,
suggesting an emphasis on production of craft and agricultural goods rather than weaponry
related to warfare or defense.
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Figure 75 Shouldered stemmed biface example (Kovacevich 2006:390).

Figure 76 Tapered stemmed biface example (Kovacevich 2006:391).
Thin unifaces (Figure 77) serve as a category used to differentiate these tools from thick
unifaces on flakes, or unifacial choppers/hachas. Unlike the thicker unifaces, thin uniface tools
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appear curved. Kovacevich (2006:362) suggests that this curve is likely due to their production
using “large, thin, soft-hammer flakes,” which she argues is “apparent from the diffuse bulb of
percussion” present in some examples.

Figure 77 Thin uniface example (photo and drawing by author).
Domed uniface tools (Kovacevich 2006:362) (Figure 78) are also known as “Domed
Smoothers” (Rovner and Lewenstein 1997) or “pyramidal cores” (Stoltman 1978:11). Domed
uniface tools have “visible striations on the ventral side, while the dorsal is flaked in a thick
‘dome’ shape” (Kovacevich 2006:362). Kovacevich further classified unused domed uniface
tools as “unidirectional flake cores” but this distinction was not made for the Holtun sample.

Figure 78 Domed uniface example (photo and drawing by author).
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Edge flaked round uniface tools (Figure 79) represent thicker flakes created through hardhammer percussion with flaking around the edges. Kovacevich (2006:363) describes these tools
as formal even though there does not appear to be significant time investment in their production,
though they do “appear in several contexts in the same form” at Cancuen. She further describes
these tools as having the “central portion of the tool on the dorsal surface [retaining] the original
characteristics of the flake” (Kovacevich 2006:363). While not common at Holtun, these tool
forms were present including in household plaza contexts.

Figure 79 Edge flaked round uniface tool examples (drawing by author).
Complete flaked round uniface tools (Figure 80), while similar to edge flaked round
unifaces, differ in the fact that they are completely flaked on their dorsal surface (Kovacevich
2006:363). These forms were also not found in large quantities but are present at Holtun and in
residential plazas.
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Figure 80 Complete flaked round uniface tool example (Kovacevich 2006:427).
Small round unifaces (Figure 81) are sometimes referred to as “sequins” and can be
produced from obsidian as well as other chipped stone materials, including chert. Kovacevich
(2006:363) describes this form as “often flaked unifacially around the edges, but sometimes
ground along the edges” as well. The function or use of the chert type of this form is unknown
due to a lack of use-life clues from the contexts in which they are typically found. Kovacevich
(2006:363) recovered this form predominately from midden contexts at Cancuen. At Holtun this
form was not common but when recovered were predominately from fill contexts in HH3
groups, one each within Group N33 and Group H, both dating to the Classic period.

Figure 81 Small round uniface example (Right: Kovacevich 2006:428; Left: author).
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Elongate unifaces (Figure 82) are like elongate bifaces or “chisels” but are only flaked on
a single side, unifacially, while the other side tends to be highly polished (Kovacevich 2006:
363). It is suggested that these tools served as pigment grinders, due to the common presence of
red residue on the polished surface. While present in some contexts at Holtun, these were not
widely available or found in large quantities. Pigments were not observed on the elongate
unifaces recovered at Holtun and may suggest additional functions likely still related to grinding.
Some of the recovered elongate unifaces appeared like they could possibly have also been
incomplete elongate bifaces with only one side flaked at the time of discard or use.

Figure 82 Elongate uniface examples (photo and drawing by author).
Thick uniface preforms (Figure 83) are “represented usually by large, amorphous
unifacially flaked artifacts not yet in any discernable form” (Kovacevich 2006:364). This
category is largely utilized to describe thick unifaces that are incomplete and not identifiable as a
specific type of uniface tool. Typically, use might be limited or related to recycling broken or
incomplete tools for other general purposes.
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Figure 83 Thick uniface preform examples (photo and drawing by author).
Eccentrics, (Figure 84) like stemmed bifaces are not present in this sample. Shafer
(1991:38) defines eccentrics as “large bifaces or macroblades whose shapes conform to one of
several symbol designs.” Chert “eccentric flints” are typically a controversial tool type due to
their association with ritual contexts and functions rather than utilitarian ones, the typical
assumed domain of chert tools. Kovacevich (2006:360) defines “eccentric flints” as a chipped
stone form that required a “high degree of skill for manufacture,” thus indicating a “skilled
crafter” who could flake chert into forms like “gods, weapons, animals, or other symbolic”
forms. Traditionally, eccentrics are labeled as elite and often assumed to be located only in elite
and/or civic ceremonial cache contexts, however, further research indicates that this is not
always the case (Hruby 2006, 2007; Kovacevich 2006; Moholy-Nagy 2003; Willey 1972).
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Figure 84 Eccentric example (Kovacevich 2006:413).
Blades or macroblades (Figure 85) were typical in household groups. Blades are a general
category of tool that can then be further broken down into types of blades. Unlike with obsidian
blades, other chipped stone tools indicated multiple blade types. If possible, blades were further
differentiated between several types, including: macroblade, crested blades, blades with
multifaceted dorsal surfaces, fortuitous blades, and blade fragment of undetermined type. Blades
are typically defined as twice as long as they are wide (Kovacevich 2006:364). Macroblades
include “flakes that are twice as long as they are wide and wider than 2.5cm” (Kovacevich
2006:364; see also Potter 1991). Crested blades are also twice as long as wide while also
triangular in shape (see Aldenderfer 1991; Arnold 1985; Kovacevich 2006). While crested blades
are often flaked on one or both sides of the dorsal surface (Kovacevich 2006:364), blades with
multifaceted dorsal surfaces are flaked on multiple locations on the dorsal surface. Fortuitous
blades were flakes that resembled blades (twice the length as width), but did not appear to be
formally or intentionally produced from a blade core. They likely were created while producing
other tools and used as blades due to their shape and form (see also Clark 1988). Many of these
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blades indicated minimal to heavy use. All blade fragments that could not be classified
definitively, due to their incompleteness, were classified as blade fragments.

(a)

(d)

(c)

(b)

Figure 85 Examples of blades: (a)(b) Macroblade, (c)crested blade, (d)blade with multifaceted
dorsal surface (photo and drawings by author).

Flake tools (Figure 86) were only analyzed if they appeared to be intentionally created
and used. These may include expedient scrapers, burins, and expedient flakes. Flake tools were
common across the residential plazas.
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Figure 86 Flake tool example (photo by author).
Groundstone tools (Figure 87) were recorded and recovered, however, only portable
groundstone tools were recovered from the site and analyzed in this sample. These include
manos, but not metates due to their size. Groundstone tools also included hammerstones and
grinders utilized in the production of chipped stone tools.

Figure 87 Groundstone tool examples (left: mano fragment, right: hammerstone; photos by
author).

Edged flake core tools (Figure 88) or edged flake nodule tools are similar in form to edge
modified flake tools or scrapers. Kovacevich (2006:367) suggests that these tools were likely
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used in a similar fashion to scrapers as well. The key difference between the two is that rather
than being formed from a flake, these tools were nodules (or cores) “flaked unifacially or
bifacially only along one edge” (Kovacevich 2006:367).

Figure 88 Edged flake core tool example (photo and drawing by author).
Edge modified flake tools (Figure 89), or “scrapers” were categorized separately from
general flake tools. I used the two terms interchangeably when a shorter term was needed.
Kovacevich (2006: 367) describes these as flakes “that were quickly, informally flaked along the
distal and/or lateral edges in order to sharpen them.” While colloquially referred to as “scrapers”
these tools are also dubbed “Flake-Retouched” by Rovner and Lewenstein (1997:22). These
tools were common at Holtun across multiple contexts.
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Figure 89 Edge modified flake tool (scraper) examples (photo and drawing by author).
The indeterminate uniface tools category was created for any unifacially flaked tools that
did not fall into a specific category or appear to be a preform for other unifacial tool types. This
group was a catch-all for all unidentifiable tools that appeared to not just be flakes and to only be
flaked unifacially.
Flaked core tools, (Figure 90) while rare at Holtun, were recovered in small quantities.
These tools are created from exhausted or discarded flake cores that have been “extensively used
as hammers or pounders” (Kovacevich 2006:367). Blade cores were also recorded when present.

Figure 90 Flaked core tool example (Kovacevich 2006:434) and a blade core (drawing by
author).
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APPENDIX D:
OBSIDIAN RETOUCH ANALYSIS

Retouch can serve as a useful metric for understanding re-use and extending the use-life
of blades. For my study I collected retouch data using two different methods. The first, recorded
location of retouch on blades and blade segments. It identified presence of retouch on ventral,
dorsal, distal, or bilateral surfaces of a blade segment. The second, was the Index of
Invasiveness, which measured the degree of retouch present on blades and blade fragments (see
Chapters 4, 6, and 7). Of these two analyses, Index of Invasiveness proved more useful in testing
my hypotheses. The location of retouch data did not provide statistically significant results or
patterns across time or between socio-economic levels. Due to this, the results are discussed
here, rather than in Chapters 6 and 7.
Tables 158 and 159 list the Preclassic and Classic period retouch locations ignoring status
level or context. No retouch was the most common category across the entire site for both the
Preclassic and the Classic. Table 160 indicates that there were no significant differences in
location of retouch between the Preclassic and Classic periods when status is ignored (p =
0.225).
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Table 158 Retouch location for Preclassic blades across Holtun from all contexts.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

91
13
16
8
0
128

71.09%
10.16%
12.5%
6.25%
0%
100%

Table 159 Retouch location for Classic blades across Holtun from all contexts.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

156
18
27
4
0
205

76.1%
8.78%
13.17%
1.95%
0%
100%

Table 160 Contengency table data for retouch by period (zeros omitted).
Retouch Location by Period
Preclassic

Classic

Total

None

91 (-0.38)

156 (0.34)

247

Ventral

13 (0.37)

18 (-0.19)

31

Dorsal

16 (-0.07)

27 (0.15)

43

Bifacial

8 (1.42)

4 (-1.29)

12

128

205

333

Retouch:

Total

NOTE: (G2= 4.356 , p = 0.225 ): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.
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When further broken down by status, no retouch remained the most common category for
all status levels in both the Preclassic and Classic periods. Tables 161 through Table 168 list the
frequencies of retouch per location for each group, HH1 through HH4, during the Preclassic and
Classic. HH5 is not listed in a table below because there was only a single blade dating to the
Classic. Retouch was extensive and bifacial for this single blade.
Table 161 Retouch location for Preclassic blades from HH1 contexts.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

38
5
7
5
0
55

69.1
9.1
12.7
9.1
0
100

Table 162 Retouch location for Classic blades from HH1 contexts.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

22
6
2
4
0
34

64.7
17.6
5.9
11.8
0
100

Table 163 Retouch locations for HH2 Preclassic blades.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

27
3
2
1
0
33

81.8
9.09
6.06
3.03
0
100
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Table 164 Retouch location for HH2 Classic blades.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

88
6
11
0
0
105

83.8
5.7
10.48
0
0
100

Table 165 Retouch location for HH3 Preclassic blades.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

2
0
2
0
0
4

50
0
50
0
0
100

Table 166 Retouch location for HH3 Classic blades.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

23
3
6
0
0
32

71.9
9.4
18.8
0
0
100
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Table 167 Retouch locations for HH4 Preclassic blades.
Retouch

n

%

None
Ventral
Dorsal
Bifacial
Distal
Total

2
0
0
0
0
2

100
0
0
0
0
100

Table 168 Retouch locations for HH4 Classic blades.
Retouch

Quantity

%

None
Ventral
Dorsal
Bifacial
Distal
Total

15
2
1
0
0
18

83.3
11.1
5.6
0
0
100

Table 169 lists the contingency table data for elite retouch by period. There were no
significant differences in retouch location between the Preclassic and Classic periods for elites (p
= 0.338 [Table 169]). Non-elite retouch location could not be compared over time due to the
extremely small Preclassic sample size and large numbers of zeroes. The presence of zeros in
Preclassic non-elite retouch categories also made it difficult to compare elite and non-elite
retouch locations during that period (Table 170). Whether zeroes were included (p = 0.229
[Table 170]) or omitted (p = 0.057 [Table 171]), there were no significant differences between
elite and non-elite retouch locations in the Preclassic. While the non-elite sample size was larger
in the Classic period, when omitting zeroes there still were no significant differences between
elite and non-elite retouch location (p = 0.408 [Table 172]). Therefore, retouch location was not
a useful measure of conservation decision-making processes over time or by status at Holtun.
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Table 169 Contingency table data for elite retouch by period (zeroes omitted).
Elite Retouch Location by Period
Preclassic

Classic

Total

65 (-0.07)

110 (0.10)

175

Ventral

8 (0.67)

9 (-0.43)

17

Dorsal

4 (-0.92)

13 (0.76)

17

Bifacial

5 (0.87)

4 (-0.61)

9

82

136

218

Retouch:
None

Total

NOTE: (G2= 3.373, p = 0.338 ): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.200227. Boldfaced values significant.

Table 170 Contingency table data for Preclassic elite versus non-elite retouch.
Preclassic Period Retouch Location by Status
Elite

Non-elite

Total

None

65 (0.12)

4 (-0.22)

69

Ventral

8 (0.28)

0 (-0.78)

8

Dorsal

4 (-0.60)

2 (1.52)

6

Bifacial

5 (0.25)

0 (-0.54)

5

Distal

0 (0.00)

0 (0.00)

0

82

6

88

Retouch:

Total
2

NOTE: (G = 5.624, p = 0.229 ): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 1.239589. Boldfaced values significant. Zeroes italicized.
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Table 171 Contingency table data for Preclassic elite versus non-elite retouch (zeroes omitted).
Preclassic Period Retouch Location by Status
Elite

Non-elite

Total

None

65 (0.22)

4 (-0.57)

69

Dorsal

4 (-0.57)

2 (1.44)

6

Total

69

6

75

Retouch:

NOTE: (G2= 3.631, p = 0.057 ): Freeman-Tukey deviates in parentheses.
Significance at p = 0.05 +/- 0.9799815. Boldfaced values significant.

Table 172 Contingency table data for Classic elite versus non-elite retouch (zeroes omitted).
Classic Period Retouch Location by Status
Elite

Non-elite

Total

110 (0.34)

38 (-0.47)

148

Ventral

9 (-0.27)

5 (0.61)

14

Dorsal

13 (-0.50)

8 (0.89)

21

132

51

183

Retouch:
None

Total
2

NOTE: (G = 1.794, p = 0.408 ): Freeman-Tukey deviates in
parentheses.
Significance at p = 0.05 +/- 1.131585. Boldfaced values significant.
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APPENDIX E:
CHERT TOOL FORM TABLES

The following appendix includes data tables for chert tool forms from various contexts
and periods across Holtun. In Chapter 8, figures were used instead of tables. These tables
correspond with those figures. Descriptions of these results can also be found in Chapter 8 in the
subsection “8.3 Chert Tool Analysis” starting on page 208.
Table 173 Tool Types for all contexts dating to the Preclassic.
Tool Type
Indeterminate
uniface on flake - thick
ovate biface -thick
ovate biface - thin
blade - macro
biface preform - thick
rounded biface - thick
elongate biface - thick
elongate biface - thin
Shouldered stemmed biface
Tapered Stemmed biface
uniface - thin
domed uniface
edge flaked round uniface
complete flaked round uniface
round uniface - small
Elongate uniface
uniface preform (thick)
crested blade
blades with multifaceted dorsal surface
Fortuitous blade
eccentric
flake
groundstone
edged flake core tool
edged modified flake tool (scraper)
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n
3
7
16
3
16
11
1
7
3
0
0
13
11
1
1
1
7
16
28
23
63
0
162
11
6
58

%
0.63
1.48
3.38
0.63
3.38
2.32
0.21
1.48
0.63
0
0
2.74
2.32
0.21
0.21
0.21
1.48
3.38
5.91
4.85
13.29
0
34.18
2.32
1.27
12.24

indet. Uniface
blade - fragment
Flaked core tool
Total

3
3
0
474

0.63
0.63
0
100

Table 174 Tool Types for all contexts dating to the Classic.
Tool Type
Indeterminate
uniface on flake - thick
ovate biface -thick
ovate biface - thin
blade - macro
biface preform - thick
rounded biface - thick
elongate biface - thick
elongate biface - thin
Shouldered stemmed biface
Tapered Stemmed biface
uniface - thin
domed uniface
edge flaked round uniface
complete flaked round uniface
round uniface - small
Elongate uniface
uniface preform (thick)
crested blade
blades with multifaceted dorsal surface
Fortuitous blade
eccentric
flake
groundstone
edged flake core tool
edged modified flake tool (scraper)
indet. Uniface
blade - fragment
Flaked core tool
Total
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n
4
9
24
2
509
13
5
4
6
0
0
10
12
3
0
2
4
17
18
12
29
0
86
4
13
32
3
4
1
826

%
0.48
1.09
2.91
0.24
61.62
1.57
0.61
0.48
0.73
0
0
1.21
1.45
0.36
0
0.24
0.48
2.06
2.18
1.45
3.51
0
10.41
0.48
1.57
3.87
0.36
0.48
0.12
100

Table 175 Tool Types from HH1 contexts from all periods (PC – Preclassic, C – Classic).
Tool Type
Indeterminate
Uniface on flake (thick)
Ovate biface - thick
Ovate biface – thin
Macroblade
Biface preform – thick
Rounded biface - thick
Elongate biface - thick
Elongate biface - thin
Shouldered stemmed biface
Tapered stemmed biface
Uniface - thin
Domed uniface
Edge flaked round uniface
Flaked round uniface
Round uniface - small
Elongate uniface
Uniface preform – thick
Crested blade
Blade with multifaceted
Fortuitous blade
Eccentric
Flake
Groundstone
Edged flake core tool
Edge modified flake tool
Indeterminate uniface
Blade fragment
Flaked core tool
Total

All (n)
2
4
8
0
4
4
3
3
3
0
0
2
5
0
1
0
1
7
6
3
4
0
30
2
3
15
1
1
1
113

All (%)
1.77
3.54
7.08
0
3.54
3.54
2.65
2.65
2.65
0
0
1.77
4.42
0
0.88
0
0.88
6.19
5.31
2.65
3.54
0
26.55
1.77
2.65
13.27
0.88
0.88
0.88
100
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PC (n)
1
3
2
0
2
3
0
1
1
0
0
0
4
0
1
0
1
5
3
3
4
0
15
2
2
5
1
0
1
60

PC (%)
1.67
5
3.33
0
3.33
5
0
1.67
1.67
0
0
0
6.67
0
1.67
0
1.67
8.33
5
5
6.67
0
25
3.33
3.33
8.33
1.67
0
1.67
100

C (n)
1
1
6
0
2
1
3
1
2
0
0
2
1
0
0
0
0
2
3
0
0
0
15
0
1
10
0
1
0
52

C (%)
1.92
1.92
11.54
0
3.85
1.92
5.77
1.92
3.85
0
0
3.85
1.92
0
0
0
0
3.85
5.77
0
0
0
28.85
0
1.92
19.23
0
1.92
0
100

Table 176 Tool Types from HH2 contexts from all periods (PC – Preclassic, C – Classic).
Tool Type
Indeterminate
Uniface on flake (thick)
Ovate biface - thick
Ovate biface – thin
Macroblade
Biface preform – thick
Rounded biface - thick
Elongate biface - thick
Elongate biface - thin
Shouldered stemmed biface
Tapered stemmed biface
Uniface - thin
Domed uniface
Edge flaked round uniface
Flaked round uniface
Round uniface - small
Elongate uniface
Uniface preform – thick
Crested blade
Blade with multifaceted
Fortuitous blade
Eccentric
Flake
Groundstone
Edged flake core tool
Edge modified flake tool
Indeterminate uniface
Blade fragment
Flaked core tool
Total

All (n)
2
0
2
2
3
2
0
3
0
0
0
0
1
0
0
0
3
1
0
1
3
0
14
2
2
7
1
0
0
49

All (%)
4.08
0
4.08
4.08
6.12
4.08
0
6.12
0
0
0
0
2.04
0
0
0
6.12
2.04
0
2.04
6.12
0
28.57
4.08
4.08
14.29
2.04
0
0
100

300

PC (n)
1
0
1
1
3
1
0
3
0
0
0
0
1
0
0
0
3
0
0
1
2
0
13
2
1
7
1
0
0
41

PC (%)
2.44
0
2.44
2.44
7.32
2.44
0
7.32
0
0
0
0
2.44
0
0
0
7.32
0
0
2.44
4.88
0
31.71
4.88
2.44
17.07
2.44
0
0
100

C (n)
0
0
1
1
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
1
0
1
0
0
0
0
7

C (%)
0
0
14.29
14.29
0
14.29
0
0
0
0
0
0
0
0
0
0
0
14.29
0
0
14.29
0
14.29
0
14.29
0
0
0
0
100

Table 177 Tool Types from HH3 contexts from all periods (PC – Preclassic, C – Classic).
Tool Type
Indeterminate
Uniface on flake (thick)
Ovate biface - thick
Ovate biface – thin
Macroblade
Biface preform – thick
Rounded biface - thick
Elongate biface - thick
Elongate biface - thin
Shouldered stemmed biface
Tapered stemmed biface
Uniface - thin
Domed uniface
Edge flaked round uniface
Flaked round uniface
Round uniface - small
Elongate uniface
Uniface preform – thick
Crested blade
Blade with multifaceted
Fortuitous blade
Eccentric
Flake
Groundstone
Edged flake core tool
Edge modified flake tool
Indeterminate uniface
Blade fragment
Flaked core tool
Total

All (n)
3
6
9
1
502
8
2
2
2
0
0
6
4
3
0
2
1
10
11
8
21
0
61
1
7
21
3
5
0
699

All (%)
0.43
0.86
1.43
0.14
72.25
1.14
0.29
0.29
0.29
0
0
0.86
0.57
0.43
0
0.29
0.14
1.43
1.57
1.14
3
0
8.73
0.14
1
3
0.43
0.14
0
100
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PC (n)
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
1
2
2
5
0
15
0
1
8
0
0
0
36

PC (%)
0
0
0
0
0
2.78
2.78
0
0
0
0
0
0
0
0
0
0
2.78
5.56
5.56
13.89
0
41.67
0
2.78
22.22
0
0
0
100

C (n)
2
6
8
1
502
7
1
2
2
0
0
6
4
3
0
2
1
9
9
6
15
2
44
2
6
12
2
5
0
659

C (%)
0.3
0.91
1.37
0.15
76.63
1.06
0.15
0.3
0.3
0
0
0.91
0.61
0.46
0
0.3
0.15
1.37
1.37
0.91
2.28
0.3
6.68
0.3
0.91
1.82
0.3
0.15
0
100

Table 178 Tool Types from HH4 contexts from all periods (PC – Preclassic, C – Classic).
Tool Type
Indeterminate
Uniface on flake (thick)
Ovate biface - thick
Ovate biface – thin
Macroblade
Biface preform – thick
Rounded biface - thick
Elongate biface - thick
Elongate biface - thin
Shouldered stemmed biface
Tapered stemmed biface
Uniface - thin
Domed uniface
Edge flaked round uniface
Flaked round uniface
Round uniface - small
Elongate uniface
Uniface preform – thick
Crested blade
Blade with multifaceted
Fortuitous blade
Eccentric
Flake
Groundstone
Edged flake core tool
Edge modified flake tool
Indeterminate uniface
Blade fragment
Flaked core tool
Total

All (n)
0
0
5
0
0
5
0
1
1
0
0
1
3
1
0
0
0
3
2
2
0
0
0
0
2
0
0
0
0
26

All (%)
0
0
19.23
0
0
19.23
0
3.85
3.85
0
0
3.85
11.54
3.85
0
0
0
11.54
7.69
7.69
0
0
0
0
7.69
0
0
0
0
100
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PC (n)
0
0
2
0
0
3
0
0
0
0
0
0
2
1
0
0
0
2
0
1
0
0
0
0
0
0
0
0
0
11

PC (%)
0
0
18.18
0
0
27.27
0
0
0
0
0
0
18.18
9.09
0
0
0
18.18
0
9.09
0
0
0
0
0
0
0
0
0
100

C (n)
0
0
3
0
0
2
0
1
1
0
0
1
1
0
0
0
0
1
2
1
0
0
0
0
2
0
0
0
0
15

C (%)
0
0
20
0
0
13.33
0
6.67
6.67
0
0
6.67
6.67
0
0
0
0
6.67
13.33
6.67
0
0
0
0
13.33
0
0
0
0
100

Table 179 Tool Types from HH5 contexts from all periods (only Classic).
Tool Type
Indeterminate
Uniface on flake (thick)
Ovate biface - thick
Ovate biface – thin
Macroblade
Biface preform – thick
Rounded biface - thick
Elongate biface - thick
Elongate biface - thin
Shouldered stemmed biface
Tapered stemmed biface
Uniface - thin
Domed uniface
Edge flaked round uniface
Complete flaked round uniface
Round uniface - small
Elongate uniface
Uniface preform – thick
Crested blade
Blade with multifaceted dorsal
Fortuitous blade
Eccentric
Flake
Groundstone
Edged Flake Core Tool
Edge modified flake tool (“scraper”)
Indeterminate uniface
Blade fragment
Flaked core tool
Total

303

n
0
0
1
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
3
0
0
0
0
0
1
0
0
0
7

%
0
0
14.29
0
0
0
14.29
0
0
0
0
0
14.29
0
0
0
0
0
0
42.86
0
0
0
0
0
14.29
0
0
0
100
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