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“Emissaries had been sent to the fringes of the kingdom, two or three days walk away, to 

obtain deer, which were increasingly scarce, for the great feasts” 

 

-David Webster (2002:14), describing the great lengths hunters needed to go in order to 

bring back deer for ceremonies at Copán during the Late Classic period. 
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SUMMARY 

 

 

The faunal exploitation by Maya elite at the site of Chinikihá, Chiapas is explored, 

especially during the end of the Late/Terminal Classic Period (700-850 AD), a period 

characterized by an increasing political competitiveness.  In order to do so, emphasis is 

placed on a faunal assemblage located behind a palatial structure was analysed through 

the application of standard zooarchaeological and isotope analyses.  Statistical tests were 

then applied to test the results and identify patterns in the distribution of materials that 

would help to define the context in which they were found.   

 

The assemblage of Chinikihá probably represents the discarded remains of several 

feasting events in a one single deposit, Operacion 114.  While most of the anthropological 

and archaeological feast markers are present, specific zooarchaeological markers resulted 

ambiguous, and suggest that the identification of feasting based exclusively on 

zooarchaeological markers is not evident, and in absence of other complimentary data, 

such as ceramics, macrobotanical remains, and a thoroughly analysis of the taphonomic 

history of the context, there are very few animal-based markers that could be used to 

define the deposit.  Nevertheless, the contextual data reveal that there was a structured 

behaviour that depart from common daily life meal processing and consuming, and 

provide new information on faunal exploitation patterns by elite groups in a smaller polity 

in the Maya Lowlands. 

 

The results of this analysis suggests that there is very little change in the way faunal 

resources were exploited during the Late Classic period, suggesting continuity in the way 

the elite at Chinikihá managed the faunal resources that were available to them.  

Furthermore, the minor changes that are observable in the deposit, suggest changes in the 

depositional history and how the material were integrated in the archaeological record.  

 

Other minor variations in access to animal protein were also identified.  The isotopic 

analysis conducted on a human sample likely to represent members of the elite, provides 

information on differences in access to meat and plant resources based on gender and 

status.  The access to meat was probably highly controlled by the elite, resulting in a 

differentiated access, possibly reflecting the social role a person had in life.  Although the 

diet was primarily based on the consumption of corn, it is highly possible that it was 
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complemented with some animal protein.  Some of this was in the form of deer meat 

provided by the elite in sponsored feasts.  The results of the animal assemblage mostly 

obtained in the wild, from the immediate surroundings of Chinikihá.  This information 

was complemented with seasonality data that suggest there was a constant supply of 

animals for ritual and non-ritual uses, and that probably faunal resources were regulated 

or managed by the elite, anticipating future feasts. 

 

The results from Chinikihá provide new evidence for faunal exploitation in the Maya 

Lowlands, and coincide with published data from other sites, confirming that there was no 

noticeable change in the consumption patterns of fauna in ritual activities through the 

Late/Terminal Classic period, and therefore, there is no evidence of the so-called 

“environmental collapse”.  Furthermore, there is some continuity in the exploitation 

pattern from elite contexts through that period, maintaining the emphasis on a few species 

of high utility, such as the white-tailed deer and the dog.  A pattern of consumption based 

on prime-aged animals, and more specifically, the use of meaty portions such as the 

haunch was observed at Chinikihá. 

 

Finally, this study suggests that, there was intensification in feasting activities by the elite 

of Chinikihá, as a means to display their power to other rival polities, especially during 

the Late Classic period, a period of increased political interactions.   
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INTRODUCTION 

 

 

Problem Statement 

The celebration of feasts among the Maya has been recognized as an important ritual 

activity in which commoners and elite engaged at different levels, and for many purposes.  

At the domestic level, feasts were celebrated to venerate ancestors and to celebrate other 

life cycle landmarks, such as births, weddings, deaths.  Feasts among the elite have 

received particular attention, as the royal classes used them as a means of controlling and 

displaying their power (Clark and Blake 1994; Dietler 2001; Dietler and Hayden 2001). 

 

Feasts in the Maya area have been long studied from different angles, but centering 

primarily on the analysis of ceramics to identify feasting behaviour.  The remains of 

feasts are usually identified by a higher proportion of serving wares, and the presence of 

decorated vessels (LeCount 2001; Reents-Budet 2000).  The association of possible 

feasting deposits has also been identified by its association to specific architectural 

features (Eppich 2009; Hendon 2003; Joyce and Henderson 2007; LeCount 2001).  

 

Nonetheless, the study of the faunal remains associated to those contexts has often been 

interpreted in different ways, from secondary domestic refuse, to the remnants of feasts at 

different scales.  When numerous faunal remains often accompany large quantities of 

ceramic fragments and other ritual paraphernalia, many researchers to categorize such 

contexts as the remains of feasts sponsored by the elite.  Zooarchaeologically, feasts have 

been defined by high frequencies of favoured food species and their body portions, high 

proportions of whole animals, and the presence of exotic species (Dabney et al. 2004; 

Emery et al. 2009; Twiss 200).  The presence of these characteristics is not exclusive of 

feasting deposits, especially in societies where a few animals were used for both domestic 

and ritual activities, such as in the Maya area, where a similar set of characteristics has 

been used to define other type of contexts, such as hunting shrines (Emery et al. 2009), 

and other elite-related contexts, adding to the existing confusion.  Although we now know 

more about the exploitation patterns and access to fauna resources by different social 

groups, specific studies to test if these are the result of feasting has been scarce (Pohl 

1994; Shaw 1990; Yaeger 2000).  This dissertation contributes to the study and 

identification of feasting from a zooarchaeological perspective through the analysis of 

faunal remains, and to the understanding of ritual consumption of fauna and its 
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association with social inequality, through the complementary analysis of faunal remains 

and a collection of human remains, both from the archaeological site of Chinikihá.   

 

This research is partly derived from the impossibility to answer these questions posed in a 

previous study (Montero 2008), and the necessity to embrace the complexity of the 

context in a way that it would allow the obtention of meaningful results.  Past were the 

days when it was affirmed that there was not enough information to conduct regional 

comparisons in Maya zooarchaeology (Emery 2004a).  Nowadays there are many 

zooarchaeological studies in the Maya area, but only a few are similar and therefore 

comparable, to the context located behind the Palace at Chinikihá, which is the centre of 

this analysis.  I believe that it is through comparing and contrasting with similar contexts 

that the patterns of feasting behaviour involving the use of faunal resources will emerge. 

 

Research Problem 

Animal and human bones are probably one of the most common materials encountered in 

any archaeological project around the world.  Both have the potential to inform us with a 

great range of activities conducted by past societies, including health, palaeodiet, 

relationship between humans and their environment, among others.  Furthermore, the 

combination of faunal remains, large quantities of ceramics, and other ceremonial 

materials often exclusive to the elite, allow us to explore the concepts of differential 

access and consumption patterns by different segments of the Late Classic period society, 

especially in ritual activities, such as feasting events.  Unlike other ritual activities, 

feasting does not have a unique material signature that can be used to identify feasting 

behaviour in the archaeological record in an exclusive way.  However, feasting deposits, 

as the result of a repetitive action, may result in a highly structured context that can be 

then analysed by dissecting particular aspects, such as differential access to meat 

resources, butchering practices, and so on. 

 

For Chinikihá, new data from new excavations, and a multi-disciplinary analysis 

involving isotope analysis and a more thoroughly zooarchaeological analysis are used 

here to study the exploitation of animals in the context in which they appear.  A holistic 

approach, and an emphasis on the taphonomic history and context formation is chosen 

now to explore the symbolism of faunal resources and their use by the higher classes, in 

order to address questions about feasting in the Maya Lowlands promoted by the elite.  

Elites engaged in the consumption of unusual large quantities of meat in celebratory 
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feasts, not only to establish and maintain power in their own communities, but also help 

them to reinforce the status of their own cities in view of the complex political situation 

that dominated the Late Classic period. 

 

Some of the questions that are aimed to be answered in this dissertation include: Can we 

identify feast through the analysis of faunal remains? What are the zooarchaeological 

markers of feasts, if any? Ultimately, is it possible to identify different patterns of 

consumption and processing of animals for feasting events that could be helpful when 

identifying differences in a long term deposit?  

 

Aims 

The aim of this study is to explore the faunal exploitation and patterns of utilization at 

Chinkiha by the elite during the Late Classic period.  More specifically, the use of 

zooarchaeological and isotope analysis is tested in order to identify feasting activities.  

More particular objectives include: 

 

-To test if feasting can be identified in the archaeological record using a set of defined 

anthropological and zooarchaeological markers, especially in a deposit associated to the 

elite in Chinikihá. 

 

-To use isotope analysis first to provide a baseline of plants and animals values expected 

for δ13C and δ15N, in order to measure corn and consumption from a set of animal and 

human archaeological samples.  This data will then be used to check if there was a 

differential access pattern among the members of the elite. 

 

-To compare the different Operaciones while establishing if there were spatial differences 

in the distribution of faunal remains.  Comparisons will also be carried at the intra-site 

level in order to see how Chinikihá’s results are integrated in a regional exploitation 

pattern. 

 

-Using the distribution of the materials inside a context that possibly reflects feasting, the 

objective would be to see how many consumption episodes can be identified, through the 

thaphonomic analysis. 
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-The information generated from the analysis of Chinikihá also lends itself to explore the 

predictions about dietary failure during the Late/Terminal Classic period (Emery 2010), 

and how did it affect the exploitation patterns of the elite.  Finally, all the information 

generated is then inserted in the debate about what was the role of feasts sponsored by the 

ruling elites during the Late/Terminal period.   

 

Research design 

To pursue this understanding, I start by introducing the concept of feasting and the 

archaeological markers that have been proposed in literature to define it and at the same 

time.  More specifically, in recent years, there have been new studies about feasting 

throughout the world, including the Maya area, resulting in a set of zooarchaeological 

markers that can be used to identify feasting through the analysis of bones.  In this work, 

the main objective is then to analyse Chinikihá’s assemblage in order to identify feasts 

with a set of zooarchaeological markers and see if it can be classified as feast remains.  

Feasting in the Mayan area during the Late/Terminal Classic period was particularly 

important, as local elite groups used it for many purposes, including to differentiate 

themselves from the rest of the population, and as a means to display their power to other 

elites.  

 

Archaeological deposits with hundreds of faunal bones, mixed with ceramic fragments, 

exotic goods, and other ritual artefacts have been identified in many instances as feasting 

remains.  However, these practices are not exclusive to the upper classes, and there is 

enough data to confirm that elite Maya ritual derives from domestic ritual, stressing it as a 

long standing tradition in all Mesoamerica.  The distribution of exotic or restricted goods, 

including meat, is not homogeneous even among members of the elite, creating a diffuse 

range of social status.  These deposits can also be the result of other activities, creating 

further confusion.  Therefore, Chapter Two aims to describe all the other types of 

contexts that may resemble a feasting deposit.   

 

Chapter Three is focused on the socio-political environment that existed during the 

Classic period.  The complexity of this period is reflected in the increase of construction 

and social networks that derived in a multiplicity of archaeological contexts that often 

include faunal remains, such as caches, burials, offerings, among others.  All of these 

contexts share many common traits, obscuring the possibility to pin point feasting as the 

main behaviour behind their creation.  A description of these terms is presented in order 
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to compare the archaeological correlates of each of them, all with the purpose of stating 

the difficulty of assigning a single behaviour to the formation process of contexts 

including faunal remains.  Chapter Four offers a brief description of Chinikihá and each 

of the Operaciones where the faunal bones where found. 

 

Chapter Five lays out the zooarchaeological methodology used in this research, while the 

methodology and background information for the isotope analysis in the Maya area is 

presented in Chapter Six.  The results of the zooarchaeological analysis are presented in 

Chapters Seven, and more specifically, the detailed analysis of Operación 114, a context 

behind the Palace at Chinikihá, is presented in Chapter Eight, as this context may have 

been the final deposit of a series of feasting events.   In Chapter Nine, the results from the 

isotopic analysis are presented.  The combined use of the data obtained from the 

zooarchaeological and the isotopic analysis is discussed and integrated in Chapter Ten, 

with the conclusions presented at the end.   
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CHAPTER ONE 

 

THEORETICAL BACKGROUND TO FEASTING  

ACTIVITIES IN ARCHAEOLOGY 

 

 

The analysis of animal remains as evidence of ritual activities in archaeology has been 

discussed in detail by several authors (for extensive reviews, see Fogelin 2007; Miracle 

and Milner 2002; O’Day et al. 2004).  Apart from the study of animal bones in order to 

understand changes in subsistence patterns, many studies have focused on differential 

access to food stuffs based on status and food preference, two concepts that are usually 

associated with the emergence of a powerful ruling class or elite and the mechanisms 

applied to create and maintain their power and identity (see Gumerman 1997 and Smith 

2006 for extensive reviews). One of those mechanisms is feasting, identified as “any 

sharing of special food (in quality, preparation, or quantity) by two or more people for a 

special (not everyday) event” (Hayden 2001; (Hayden and Villeneuve 2011:434), and as 

such, it has been intimately related to the emergence of inequality and social complexity.  

While for some authors feasting has been seen as a continuum or extension of the 

domestic and private sphere (Potter and Ortman 2004:175), it is the more public and open 

aspect of ritual feasting and the manipulation of foods considered of high status by the 

elite (Curet and Pestle 2010) that are of interest in here. 

 

The concept of feasting has been treated extensively in both the anthropological and 

archaeological literature (for a review of past 100 years, see Hayden and Villeneuve 

2011) with an emphasis on the ethnographic evidence of feasting and its markers (Dietler 

2001; Dietler and Hayden 2001; Hayden 2001; Jackson and Scott 2003; Pauketat et al. 

2002).  Ethnographic analogues have then been applied with some success to the study of 

archaeofaunal remains, but not without encountering some problems.  One problem that 

immediately comes to mind is the correlation between the anthropological criteria for 

identifying feasts, and their applicability to the archaeological record.  Although some 

archaeologists have engaged in defining more archaeology-oriented criteria for the 

identification of feasting (Hayden 2001; Rosenswig 2007), the general application of the 

anthropology-defined markers to the study of feasting in archaeology has failed to 

recognize the multiple dimensions of certain socially significant foods (Curet and Pestle 

2010:416), and the different behaviours that might be involved.  The identification of the 
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behaviours behind a feast therefore, requires further attention if the causes of a feast are to 

be understood (Hayden and Villeneuve 2011:441).  In the present study, the Chinikihá 

assemblage is compared with the more traditional anthropological markers of feasting in 

order to examine whether the archaeological deposits are a result of feasting. 

 

As a social practice, consumption of food is a ritual activity that can be seen as a series of 

events that are usually patterned (Sullivan 1989; Vogt 1993).  Therefore, animal use can 

be highly ritualized and as such, feasts are considered ritual activities that can serve both 

symbolic and political agendas (deFrance 2009:106).  In this sense, it is important to 

identify what was the role of a feast, and what was the motivation behind it. 

 

A third issue is the complexity often associated with the identification of the function of 

the contexts where faunal remains are found.  Faunal remains in archaeology have been 

identified in a wide variety of contexts, including burials, trash middens, and “special 

contexts”, where their presence has created interpretive challenges for scholars, 

particularly in identifying the nature of the context in which they appear, and ultimately, 

the identification of the behaviour.  In many instances, the presence of a large number of 

faunal remains mixed with a large number of ceramic fragments in a given context has 

been determined to be the result of feasting behaviour.  Therefore, determining what, and 

understanding how do animal bones enter the archaeological record (the taphonomic 

history) is very important, and is addressed in the next Chapter. 

 

In this Chapter, I begin by introducing what is a feast, and how feasting activities have 

been identified in the archaeological record, using ethnographic data as well as 

zooarchaeological markers for feasting.  This discussion is then centred more specifically 

n the faunal remains and other artefacts associated with the celebration of feasts.  I then 

continue with a description of feasting in Mesoamerica, drawing in examples from the 

Maya area, in order to create a corpus of archaeological examples of possible feasting 

deposits that will serve as a background to the study of the assemblage from Chinikihá. 

 

Defining a Feast 

Feasts at their basic, are defined as a communal consumption of food and/or drink that is 

generally different from an everyday meal (Dietler and Hayden 2001:3; Hayden 2001:28; 

Brown 2001:370).  Feasting as a activity, is a very extended practice, if not universal, as it 

is imbued with meaning in different scenarios, including the economic, social and 
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symbolic arenas.  As an economic factor, it is intimately related to surplus production, 

their use, control and distribution (Hayden 2001:25-27).  Socially, feasts are important 

because they create and maintain extended social networks (Brown 2001:386; Kan 1989). 

Finally, the symbolic aspect of feasts is related to ritual behaviour and the celebration of 

socially important events (Hayden 1996).  But most importantly, feasts usually have 

highly ritualized components that possess material correlates (Dietler 1996:89; Hayden 

2001:28), making feasts the perfect object of study when analysing ritual activities.  

These material correlates or markers are discussed towards the end of this chapter. 

 

Feasts are therefore multifaceted, and because of this, the present study will focus on the 

role feasts in the socio-political arena, although the economic and symbolic aspects of 

feasting are also considered and integrated in the discussion.  But first, I discuss the 

nature of feasts as an activity that is recurrent, organized and patterned, and thus, may be 

identifiable in the archaeological record. 

 

Feasting as a repetitive behaviour 

Individual feasting events are intangible acts that cannot be observed directly (Dietler and 

Hayden 2001:7); however, it is through the patterning of such a repetitive behaviour that 

it can be inferred.  Moreover, feasts do not necessarily happen as a single event, but they 

can be composed of separate episodes, covering days, months, or even years apart 

(Wiessner 2001:125). Therefore, some patterning should be expected.  It is necessary 

then, if social interaction is studied, to understand the role that feasts have, as well as the 

different consumption patterns and how these have changed through time (Dietler and 

Hayden 2001). Feasting has therefore, been used as a powerful tool to understand a whole 

range of cultural processes, especially in complex societies (Hayden 2001:24).   

 

It has been observed in general that feasts have then material correlates, in the frequencies 

of artefacts, the locations they occur and their spatial association to specific structures.  In 

this sense, feasts can be use to study different aspects, such as the spatial component, and 

the artefactual data, that may include ceramics, and faunal materials (Dietler and Hayden 

2001:9).  Thus, feasts do have a series of material correlates that are present in the 

archaeological record that can be identified or not (Brown 2001; Hayden 2001).  To 

identify feasting as a ritual activity, it is necessary to understand that feasting occurs with 

other ritual acts (Brown 2001:370) that distinguish it and the feasting place as an 
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articulator of social relations (Dietler 2001).  In this chapter, I examine complex societies 

and the use of feasts as a means that achieves social change or continuity. 

 

Feasting and social change 

One of the main reasons for an anthropological study of feasts is  to identify the social 

component that is inherent in this activity.  As feasts have been defined as the 

consumption of food by more than one individual (Dietler and Hayden 2001), feasting 

involves food sharing and food distribution, where sharing serves to bond larger groups 

together and distribution creates a temporary imbalance, and often requires a later return. 

Distribution also permits the construction of social inequality (Wiessner 2001:116).  In 

short, feasts involve social change (Dietler and Hayden 2001:16).  

 

Regardless of their purposes, feasts and “particularly competitive feastings may have 

played a pivotal role in cultural evolution” (Hayden 1996:127), especially in societies 

where there was food production and surplus.  Some of the earliest examples of feasting 

are now being found during the Natufian period in the Levante (Munro and Grosman 

2010), and these become more important during the period of agricultural transition that 

are seen to propel the development of food production (Twiss 2008).  Feasting is widely 

recognized in other parts of the world, including among the Inca in South America and, 

the American chiefdoms (Jackson and Scott 2003; Lau 2002; Pauketat et al. 2002; 

Sandefour 1988; Stocker and Davis 2004).  In more complex societies, feasts are an 

integral part of the social component and as such, feasts are an activity that can be 

manipulated by groups or individuals (Clarke 2001:148).  Hence, if the aim is to 

understand the celebration of feasts and accompanying display of resources, it is 

imperative to understand the emergence of factionalism and how feast markers are 

intertwined with the rest of the markers of complex societies, such as in the case of the 

Andean region or the Maya area, two areas where feasting and social inequality have been 

extensively studied (Brown 2007; Costin and Earle1989; D´Altroy 1994; Sandefur 1988).   

 

For example, in Peru, during the Late Intermediate period and in areas outside Cuzco, 

imitating old rituals to display ancestral ties to the Wari would provide political 

legitimacy to local lords; by copying the burial system, and the ceramics used in offerings 

and feasts (McEwan 2006:94-95).  Feasting and drinking with the ancestors was a highly 

ritualized behaviour and served as a way of controlling the population by the elite 

(McEwan 2006:96).  In this type of feast, large amounts of food and other goods are 
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displayed to the public, and as such, can be considered under the “costly signalling 

theory”, where what seems to be unconditional generosity and wasteful behaviour on 

behalf of the feast promoters actually serves to strengthen them, but at the same time, will 

promote collective cooperation among the attendants (Bliege Bird and Smith 2005).   

 

Feasts are also common among less complex societies, and have been discussed for 

hunter/gatherer societies, as well as early chiefdoms (Hayden 2001).  What all feasts have 

in common is that they all require the aggregation of people and the consumption of 

communal food in public spaces with the creation of status-related goods (D´Altroy 

1994:175-176).  Feasts then have a material signature that reflects social-bounded 

patterns that can be identifiable in the material record (Hayden 2001; Wiessner 

2001:116).   

 

Feasting involves also some sort of display, whether it is display of food, objects, 

individuals, or groups.  Most of the evidence for a feast among these societies relies on 

the vast quantities of large ceramic vessels and the proportions in which animals appear in 

archaeological contexts.  Complex societies have a series of specific archaeological 

markers, such as the presence of multiple socio-political entities, an increase in the 

population mobility, the existence of ceremonial and symbolic representations of new 

social classes (D’Altroy 1994; Rosenswig 2007).  Artefacts or structures built for display 

include special vessels, platforms, graves or houses (Wiessner 2001:116). In summary, 

the analysis of feasting remains has allowed identification of the relationships between 

feasting and political acts to celebrate alliances between governing elites, as suggested by 

Brumfiel (1987) and Pohl (1994). 

 

The role of feasts 

Feasts are defined as the sharing of food by two or more people, and as such, there are 

many types of feasts with different roles (Hayden 2001).  Feasts are rituals that adopt 

different forms, depending on their goal; they can be linked to an exclusive sphere of 

action, such as the religious, social, and political arenas.  However, just like ritual crosses 

several spheres of action (Grant 1991), so does feasting, complicating the identification of 

their function (deFrance 2009:147; Wiessner 2001:116).  In the next section, I discuss the 

role of feasts in the religious, social and political spheres.  
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Feasts and the religious sphere 

Feasts have been commonly divided into two types, secular and sacred and although they 

are distinctly separated, the two are complementary (Wiessner 2001:125).  The difference 

between a secular and a sacred feast comes in terms of differences in the proportion and 

size of feasts. Large secular feasts usually involved display in a competitive context, 

making them more obvious for identification (Wiessner 2001:125-126).  According to 

some authors, feasts can also be classified according to their spatial organization, and 

access to these spaces.  They can be open or private, depending on the inclusion or 

exclusion of certain segments of the society. Communal feasts involve all the inhabitants 

of a site, and promote solidarity, while private or closed feasts are exclusive to a group of 

people, and are usually identified in direct association to a specific structure, especially 

inside inner patios of residential complexes of the elite (D´Altroy 1994:175-176).  Dietler 

(1996) nominates this last type as “diacritical”, where feasts are hosted by the ruling class 

and are only exclusive to their kind.   

 

Feasts and the social sphere 

Feasts can have different purposes, including the veneration of ancestors (Kansa and 

Campbell 2004; Lau 2002), the mobilization of labour and social resources (Gero 1990; 

Hastorf 1993; Wells 2007), and the promotion of alliances or incorporation of other 

polities.  Other feasts that may have a social role include those that are seen at the 

household level and include ceremonies to initiate youth, marry, bury the dead, pay 

compensation, or assemble a labour force.  Underlying is the assumption that there should 

be an understanding of the social role of feasting, if any inferences are to be drawn from 

the material culture; it involves an analysis based on specific contexts and the patterning 

that results from it (Dietler and Hayden 2001:7-8). 

 

Feasts and the political sphere 

Political feasts are a key component of the emergence of centralized societies and their 

expansion to include other polities (Morris 1982).  Feasts in the political sphere tend to be 

sponsored by individuals seeking self-promotion or to increase their prestige (Clark and 

Blake 1993:17).  Such individuals or “aggrandizers” control the resources and obtain 

power during periods of political turmoil and regeneration (Conlee 2006).  Aggrandizers 

may use feasting in a competitive way to influence internally and externally their social 

group.  In this sense, the importance of feasts relies on the creation and maintenance of 

social relations between different groups of people that are inserted into a regional 
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political community (Dietler 2001:68-69).  Internally, feasts create social debt and 

reciprocation (Clark and Blake 1993; Wells 2007), and create a state of imbalance 

between those giving and those receiving, with feasts playing an important role in the 

emergence of inequality (Clarke 2001; Dietler 2001). These actions therefore, generate 

compromises through the act of giving presents and reciprocation (McAnany 1995:31-

32), which in turn, can be seen as a mechanism of cohesion.  Externally, aggrandizers 

may use feasts for auto-promotion and warfare (Pohl and Pohl 1994:141).  Together, the 

sponsorship of local feasts not only increases the collective power and status of the 

domestic lineage but it also serves to display their power to other polities (McAnany 

1995:118). 

 

Feast and social inequality 

The study of feasting allows exploration of inequality between, and within social strata.  

At the smallest unit of organization, the household, gender differences are seen through 

the production of goods related to the subsistence economy (Cohodas 2002; Hendon 

2002; McKillop 2004:122; Robin 2006).  It has been seen that there are gender 

differences that are reproduced and transformed by feasting, as well as division of labour 

and the benefits that each gender might obtain from feasting (Dietler and Hayden 

2001:11).  In this sense, feasts are not only a mechanism to create differences between 

individuals, but also create new relations of dominance and subordination (Hendon 

2003:207).  For instance, at the household level, ethnographic data have shown that it is 

the women who transform food into feasts, in which men are the main beneficiaries 

(Dietler and Hayden 2001:11, although see McKillop 2004:122).   

 

When studying inequality between social strata, it is expected that elites had unequal 

access to resources compared to the rest of the society (Fried 1967:186), probably 

resulting in a better health and diet.  Nevertheless, this inequality is not always clear and 

distinguishing between elite and commoner contexts can be very difficult.  The 

archaeofaunal assemblage from an elite/ceremonial context appear similar in comparison 

to that from other social strata, probably because both are the result of the refuse patterns 

from a single group (Hamblin 1984:10), but also because in many instances, common or 

everyday artefacts are used during feasts (Bíró and Montero 2008).  There are various 

examples of ritual feasts using ordinary artefacts around the world, but have been 

extensively studied in the American Southwest (Potter and Ortman 2004:174), and in 

some sites of the Maya region (Masson 1999; Pohl 1983).   
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In this study, the focus is on exploring the material correlates of communal feasts that are 

promoted by elites to generate inequality and maintain their status, and the role of feasts 

in the socio-political arenas. 

 

Anthropological Markers of Feasting 

Michael Dietler and Brian Hayden’s (2001) work on feasting has been fundamental to the 

study of the anthropological markers of feasting that can be extended to archaeology.  In 

short, the difference between daily meals and feasts are marked by the quantity of food, 

and the quality, including delicacies or ritually marked foods (Dietler 1996; Hayden 2001; 

Kirch 2001:169).  In some cases, further differentiation includes the ways and places in 

which feast foods were consumed (Kirch 2001:169).  As a repetitive ritual act that is 

reflected in patterning of material culture, feasts are expected to be archaeologically 

recognizable (LeCount 2001:935).  For example, the display of wealth by the ruling class 

in feasting events can be archaeologically detected by the presence of large 

concentrations of ceramics, as well as the presence of large quantities of animal bones, 

along with highly valued goods, as seen in the Andean area and in some sites of the Maya 

area (D’Altroy 1994:176).   

 

Feasts are expected to have material correlates that can be identified in the archaeological 

record.  These have been called “signatures” or markers (Hayden 2001:40-41), and 

include various types of indicators that share some common traits.  In this thesis, they are  

grouped in six main categories: specific faunal and botanical products, food preparation 

and presentation, location of preparation and feasting areas, location of disposal features, 

associated prestige items and display, and others (Table 1.1).  These criteria can then be 

used to analyse the archaeological record.
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Rare or labour-intensive plant or animal species 
(especially condiments, spices, and domestic 
animals 
Special "recreational" foods (e.g., tobacco, 
opium, cannabis, and alcohol) 
Quantity of food items 

Food 

Evidence of waste of food items (e.g., 
deposition of articulated joints, unprocessed 
bone) 

Resource characteristics Abundance, intensified exploitation, 
invulnerability to overexploitation 

SPECIFIC 
FAUNA AND 
BOTANICAL 
PRODUCTS 

Food-storage facilities Stables, storage pits, granaries 

Unusual types (e.g., for beer-making, chilli-
grinding, perhaps initial appearance of cooking 
pots) 
Unusual large sizes 

Preparation vessels 

Unusual numbers 
Unusual size of facilities (e.g., several hearths 
in a row) Food-preparation facilities 
Unusual location or construction of facilities 
Unusual quality or materials (e.g., first 
occurrence of pottery or highly decorated or 
specially finished pottery, large gourds, stone 
bowls) 
Unusual size of serving vessels 

FOOD 
PREPARATION 

AND 
PRESENTATION 

Serving vessels 

Unusual numbers of serving vessels 

Special structures (temporary vs. permanent) 
for highest-ranking guests and hosts, or for 
large number of people Feasting facilities 

Special display facilities, scaffolds, poles, or 
other features 

Mortuary or remote locations that are clearly not 
habitation sites (e.g., in front of Megalithic 
tombs, at henge monuments, inside caves) 

LOCATION OF 
PREPARATION 
AND FEASTING 

AREAS 

Special locations 
Loci associated with nuclear households, 
residential corporate households, large feasting 
middens or central community spaces 
Bone dumps 

Special refuse fires containing feasting items 
LOCATION OF 

DISPOSAL 
FEATURES 

Special food-disposal features 

Feasting middens 

Presence or absence, and relative abundance 
of prestige items typically used in different types 
of feasts (e.g., ritual display items, feathers, 
shell jewellery) 

Associated prestige items 

The destruction of wealth or prestige items (via 
intentional breakage or burial) 
Smoking or other narcotic paraphernalia 

Ritualized items of etiquette Ritualized vessels for consumption of alcohol, 
chocolate, kava, or other prestige drinks 

ASSOCIATED 
PRESTIGE 
ITEMS AND 

DISPLAY 

Paraphernalia for public rituals Dance masks or costume elements 

Recordkeeping devices The presence or absence and frequency of tally 
sticks, counting tokens, or symbolic pictograms 

Existence of aggrandizers Wealthy burials; social or site hierarchies; large 
residences with high storage per capita 

OTHER 

Pictorial and written records of 
feasts  

Table 1.1.  Archaeological signatures of feasts (Modified from Hayden 2001:40). 
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While the first four categories do have a material correlate that can be recognized in the 

archaeological record, some of the associated prestige items and display that accompany a 

ritual in many instances do not leave a trace in feasting deposits, but can be inferred from 

the iconography and ethnographic account.  In a similar way, those traits grouped under 

“other” are not usually found in the archaeological record, or are not necessarily 

associated to feasting material correlates, but can inform us indirectly about feasting 

activities.  Therefore, emphasis is here placed on the four main categories, as they can be 

used to explore feasting in the archaeological record. 

 

Specific fauna and botanical products 

The identification of feasts has been based on the presence of food items that are exotic or 

prepared differently from those consumed in everyday meals (Hayden (2001:40).  This is 

particularly evident in societies where meat or alcoholic beverages are not part of 

everyday meals (Clarke 2001:149); the presence of exotic fauna and evidence of alcoholic 

drinks in a specific context can be identified as evidence of feasting (Hayden 2001).  

Moreover, the presence of both exotic fauna and alcoholic drinks should be in abundance 

(Wiessner 2001:117).   

 

Foods consumed at feasts are called festive or high cuisine (Dietler 1996:98).  During 

feasts, food is shared or redistributed among a large group of people, thus leaving remains 

at the site where the feast occurred (Wiessner 2001:116).  This sharing or redistribution 

can be seen in the archaeological record by the presence of the animals or artefacts that 

were emphasized during the event, and the large concentrations in which they appear 

(Wiessner 2001).   

 

In societies that use domestic animals for feasting, the frequencies in which animals of 

different age and size are present, as well as the distribution of body portions by their 

utility index, can also be used in order to identify the type of feasts they were consumed 

in (Hayden 2001:49). For Hayden (2001:49), in domestic feasts, low utility body portions 

such as the skull are expected, while in larger feasts, high utility cuts will predominate in 

the assemblage. This is particularly helpful when studying societies that use the same 

animals for ritual and non-ritual activities (Crabtree 2002). Finally, bones from feasting 

may receive a special or different treatment than that displayed in refuse contexts from 

domestic consumption, including differential burning and breakage patterns (Brown 

2002). 
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In the Maya feasts, common food stuff such as corn, beans, squash can be found, but also, 

exotic items, such as meat can be expected (Brown 2001:380).  Meat was probably 

consumed in smaller proportions at the household or domestic level, but in public or elite-

sponsored feasts, large mammals, including dog and deer meat can be found in 

proportions that would represent larger groups (Brown 2001).  As a comparison, in the 

Mantaro region in Perú, there was a restriction in the access to meat in the form of 

camelids, reserved for the exclusive use of the royal class as a consequence of the 

expansion of the Inca (D’Altroy 1994).  However, guinea pigs (Cavia porcellus) were 

preferred for feasts, due to their symbolism (Sandefur 1988).    

 

Nonetheless, this distinction may be more difficult to identify in the Maya area, due to the 

utilization of the same animals for the higher and lower classes and due to the refuse 

practices of this group (secondary discard, cleaning, reuse, and so on).  In the Maya area, 

during the Postclassic and Colonial periods, meat was probably exclusive to the higher 

classes; however, during the Classic period, the elite had access not only to meat, but also 

to the best cuts.  There is an extensive body of references for the consumption of deer, 

especially the haunch among the Maya (Emery 1997:400; Pendergast 1992; see Montero 

2008 for discussion).  It seems that the key to identify feasting is the presence of 

numerous faunal remains, especially those favoured by the elite, such as the deer 

(Navarro 2009:108).   

 

Zooarchaeologically, feasting deposits have been identified “on high frequencies in which 

preferred species appear as food, especially with a high representation of the entire body 

or in the large proportions in which the meatiest sections appear” (Emery et al. 2009:787). 

Other authors add that deposits from feasting should be characterised by a low diversity 

in the species represented (Kelly 2001:351), and a high amount of waste, as represented 

by the presence of articulated remains (Jackson and Scott 2003:555).   

 

One example that is very interesting because of its similarity to Operación 114 from 

Chinikihá discussed below was found at Group B of Xunantunich, Belize, which is 

located 100 m away from the Palace.  This deposit has been identified as a midden or 

special-use deposit that contained more than 800 deer bones that represented at least nine 

animals, but also included other fauna, such as peccary, dog, puma, and rabbit (Freiwald 

2010:412).  From the deer, limb bones are more common than axial parts; however, other 

feasting contexts found throughout the site (such as deposits associated to Structures 23 
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and 25) presented both limb and axial elements.  In nearby Group B, another feasting 

deposit was identified but based on the ceramics, primarily service wares including open 

bowls and plates (LeCount 1999).  Other examples will be touched upon when discussing 

Operación 114 in Chapter Ten 

 

Food preparation and presentation 

Feasts are usually documented in archaeology because of their unusual large scale 

(Hayden 2001:47), with unusually large quantities of artefacts or diverse artefact styles 

(Wiessner 2001:116). This is especially true in the case of the ceramics used to hold 

sacred foods and drinks.  In this sense, ceramic containers may become sanctified and 

have a symbolic role (Brown 2007:3).  According to Hayden (2001:47), the size of 

ceramic vessels for preparation and consumption is usually a good indicator of the size of 

feasts (Conlee 2006:111).  On the other hand, feasts do not necessary leave great 

quantities of vessels, as some societies like the Enga, serve food in banana and breadfruit 

leaves (Wiessner 2001:140, endnote 6).  However, in societies where ceramics were 

routinely used for preparation, consumption, and storage of food, the relative presence of 

the ceramics related to each activity may shed some light to identifying the feasting 

context (see LeCount 2001).   

 

In the Maya area, information about what ceramics were used in feasts can be found in 

the iconography.  The typical forms used during rituals and public feasts include highly-

decorated vessels that sometimes are accompanied by a short description of the ritual they 

were used for (Reents-Budet 1994, 2000, 2001), or indicating their contents (McKillop 

2004:244).  Sumptuous polychrome ceramics are also a clear indicative of a ritual activity 

(LeCount 2001).  Common vessels represented in feasting scenes include a combination 

of plates, usually with tamales, cylinder vases, with or without a lid, a bowl and a jar 

(Reents-Budet 2000:1026).  Archaeologically, the type and quantity in which certain 

ceramics appear, also point to their use in feasts (LeCount 2001).  Lisa LeCount 

(2001:944-945) has noted that serving wares are a better indicator for feasting than 

cooking and preparation ceramics, as serving items display wealth and status.  Here it is 

suggested that because the cooking techniques are the same for private and public 

consumption, cooking wares would not be the ideal marker of feasting.  The real 

difference would then lie on the proportion in which serving wares are present, including 

large bowls and plates, and polychrome vases (Hendon 2003:218; LeCount 2001:945), 

where a ratio of 2:1 would be expected, regardless the nature of the feast, including feasts 
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for ancestor veneration (Hageman 2004), or competitive feasts celebrated by the elite 

(Clark and Blake 1994; Hayden 1996).  

 

LeCount (2001:946) also stresses that the context of consumption is as important as the 

ceramics when distinguishing feast patterns.  Perhaps the only example where the location 

of preparation and consumption of feasts occurred is found at the site of Cerén, due to its 

unusual characteristics of preservation.  In this site, it has been identified that Structure 10 

was primarily a nondomestic facility used for storage of ritual paraphernalia, and the 

preparation of food, as suggested by the large ceramic pieces, and a very low proportion 

of serving wares (Brown and Gerstle 2002:100), where food included butchered animals 

and plant remains.  The ceramics present include utilitarian vessels, mainly jars, large 

storage vessels with no handles, therefore with little or no mobility, and very few painted 

serving vessels and no incensories or miniatures (Beaudry-Corbett et al. 2002:125, table 

13.7).  However, this has been interpreted as the location where feasts would have been 

prepared (Brown 2001).   

 

As it can be seen, combinations of specific forms may also point to feasting as, in many 

Maya sites, the presence of polychrome plates, bowls, jars, and cylindrical vases with a 

lid are routinely found (Reents-Budet 2000).  Plates and dishes for serving tamales and 

vases for drinking chocolate are usually related to diachronically feasting sponsored by 

lineage-based households (LeCount 2001).  Furthermore, information on what some of 

the plates might have contained is sometimes present in the form of texts, with some of 

them displaying a specific glyph for plates used for “tamales”, a cooked, vegetal-wrapped 

mass of maize dough usually stuff with some meat (Taube 1989:31), especially those 

made with venison, a type of food often related to feasts among the elite (Zender 

2000:1044).  The consumption of deer in feasting events has been studied and will be 

discussed below but what becomes apparent is the importance of vessels as containers of 

ritual foods, and their transformation from a common receptacle, to being themselves 

sacred by holding the ritual foods, or by displaying motifs that make them symbolic as 

well (Brown 2007:9). 

 

From this discussion, it is possible to see the great importance of polychrome vessels, and 

their relation to feasts and other communal rituals promoted by the elite.  During the 

Formative period, the establishment of a communal identity was created through the 

display of incised motifs on serving wares that probably were contributed by different 
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households.  With the emergence of elites, and their consolidation in power, the use of 

these motifs was abandoned and the inclusion of fancy polychrome ceramics was 

adopted, and their use was common throughout the whole Maya area for the Classic 

period (McKillop 2004:246).  These vessels were highly controlled and their distribution 

occurred primarily in the palaces (Ball 1993), as the elites controlled their production, as 

well as other crafts, such as textile, shell and ornament manufacture (Emery and Aoyama 

2007; Halperin and Foias 2010; McKillop 2004), or even producing these goods 

themselves (Emery 2010).  Therefore, the use of polychrome ceramics would stress the 

acquisitive power of the high class, and their use in public feasts would serve as a vehicle 

to convey their power, all through the gifting and exchange of polychrome vessels during 

public events, such as feasts would have helped to support the social networks between 

ally and enemy elites that would have attended the celebrations (Halperin and Foias 

2010). 

 

Location of preparation and feasting areas 

Feasting facilities can range from temporary structures to more permanent ones, and can 

be located in remote areas, or nearby ceremonial or domestic structures. However, 

institutionalized competition or promotional activities performed by the elites are more 

often related to a permanent structure (Hayden 2001:40).  The physical location of 

feasting is probably one of the best indicators as there is an intrinsic relationship between 

the architectural structures where food was prepared and eaten, as it has been seen in the 

Maya region (Brown 2001:378).   

 

In the Maya area, feasts are not limited to a specific setting, as it is well known that feasts 

occurred from the household unit to the public arena.  However, ritual and other 

communal feasts may have occurred more frequently in open and public spaces, and at 

determined times.  This manipulation of the built space is an attempt by the governing 

class to assert their power (Ashmore 1989).  The emergence of state ritual is often bound 

to specific types of architecture (Marcus 1999), whether it is open ceremonial plazas 

(Clark 2004; Inomata 2006:810), palaces (Webster 2001:130) or ballcourts (Scarborough 

1991:130).  The development of any centralized polity relies on the execution of public 

events within a built environment, or “theatrical performances”, where displayers and 

observers meet (Inomata 2006:805). 
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Demarest (2004:96) mentions that feasts were conducted in patios situated nearby temples 

and shrines, where other ritual activities were carried on, including animal sacrifice.  

There is no doubt that ritual activities were carried in plazas, as confirmed by the carving 

and placing of stelae in plazas directly associated with these celebrations (Grube 1992).  It 

is assumed that a large number of spectators would have observed the ritual activities 

being carried out at the plazas, emphasizing the public character of rituals.  One example 

is the relation between feasting events and ballcourts (Bíró and Montero 2008; Brown 

2001; Conlee 2006:111; Fox 1996; Masson and Peraza Lope 2004).  Fox (1996:494) 

studied the relationship between feasting events and ballcourts and concluded “[…] the 

coordination and sequencing of ballgames and feasts was not coincidental, therefore, but 

rather a deliberate strategy of ruling and emerging elites to produce public dramas 

through the manipulation of ritual”.   

 

Pictorial information of feasts is also found depicted on the ceramics themselves during 

the Classic period, suggesting that feasting would also have taken place inside some 

structures (Reents-Budet 2000).  A more private form of feast would have occurred inside 

royal palaces when visitors from others regions, local leaders with petitions, and leaders 

of subordinating polities bearing tribute would be received in formal audiences (Demarest 

2004:95-96). 

 

It is also important to stress that feasting deposits have been identified in domestic 

deposits associated with an elite families, such as N14-2 deposit in El Perú-Waka’ 

(Eppich 2009), or Group B deposit at Xunantunich (Freiwald 2010), but mostly, these 

contexts tend to appear associated with a main ceremonial structure at the centre of sites 

(Montero 2008; Reents-Budet 2000). 

 

The location and conduct of feasts may also shed light on who was in charge of preparing 

ritual foods.  It has been observed that among contemporary Yucatec Maya, it is the men 

who prepare foods for ritual consumption, occupying different activity areas and methods 

of preparation.  While women at the household level prepare food by cooking stews on 

the hearth, men prepare roasts and tamales that are cooked in an underground pit 

(O’Connor 2000).  
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Location of disposal features 

Feasting generates a huge amount of discarded materials and these materials are usually 

found near the places where they were consumed (Dietler and Hayden 2001:9; Murray 

1980).  In the sense that feasting is a ritual action, it can be classified as “ceremonial 

trash”, a term designated for ritual artefacts that are discarded after their use-life has come 

to an end, or become obsolete, and may or not be damaged at the time of their disposal, 

usually associated with sacred spaces (Walker 1995).  These may be differentiated from 

other refuse containing bones, as debris from ritual activities is not treated in the same 

way as ordinary trash. 

 

More recently, archaeologists placing emphasis on the study of discard and abandonment 

behaviours have become more and more common, as a means to explain social 

organization, and ritual (LaMotta and Schiffer 2005:122).  In the ‘behavioural 

archaeology’ framework, the accumulation of traces of events and processes through time 

are studied, while aided by the use of ethnological observations (LaMotta and Schiffer 

2005:123).  According to LaMotta and Schiffer (2005:123), ritual discard is discernible, 

and could be positively identified among other archaeological materials.  However, 

because in many instances ritual artefacts are utilitarian, some people fail to identify the 

ritual component of these discard deposits (Walker 1995:79).  Furthermore, it is because 

archaeologists have had difficulty in identifying the ritual correlates, they tend to merge 

them in the same behavioural disposal practice (Walker 1995:76). 

 

Ritual feasting middens have a tendency to contain higher concentrations of serving 

vessels compared with those from storage vessels (Clayton et al. 2005:126).  In this sense, 

since storage vessels, are related to preparation areas, their presence in a specific context 

would not necessarily indicate the consumption of a feast, but rather food preparation.  

When studying refuse disposal, it is important to consider “[…] the categorization of 

objects as garbage, the distinction between clean and dirt, the nature of food preparation, 

diet and consumption, reuse and recycling, population size, animal roles, and the 

abandonment and post-abandonment activities” (Marciniak 1999:301).  This information, 

along with the study of the taphonomic histories of the deposit (Lyman 1994), will help 

us to identify the role of animals and ultimately, of feasts in the archaeological record. 
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The identification of disposal of feasting items among the Maya is a complex topic.  The 

Maya did not deposit trash within living spaces (Guderjan et al. 2003:32), but removed it 

and re-deposited it in other areas, sometimes forming short-time middens (Sharer and 

Sedat 1987:261). Therefore, the discarding of food associated with a structure does not 

necessarily represent a direct consumption or the use of those spaces, exclusively by the 

elite (Emery 2007b; Montero 2008; Pendergast 2004; Sharer and Sedat 1987:261).  Until 

recently, it was thought that the lack of food remains associated with elite structures was a 

consequence of the Maya cleaning practices, as they would have kept the spaces free of 

trash (Adams 1977:146; Marken and González Cruz 2007:150).  Nevertheless, a few 

contexts found at the core of the sites suggest that at least some of these remains are being 

dumped near the structures where the consumption may have happened.  Therefore, these 

remains might represent the diet of the occupants of such structures.  There are now a few 

examples of ritual use of animals and ceramics that can be identified as feasting material.  

It has been suggested that in order to distinguish between a ritual and a domestic use, the 

proportion of serving wares compared to ritual ceramic items can be used (Clayton et al. 

2005:126), and the predominance of faunal remains that represent the meatier or the best 

cuts from large game in comparison to other less desirable parts (see Emery 2010). 

 

The Maya of the Classic period, especially in densely occupied settlements, are well 

known for their management of garbage.  It has been noted recently that not all the trash 

is discarded in the same pattern or in the same place (Hutson and Stanton 2007).  The 

Maya would gather and remove it out of the liveable areas in buildings, or incorporate it 

as construction fills (Chase and Chase 1998a).  Some authors suggest that when garbage 

is rarely found in its primary deposit—called de facto trash—it should be fully studied 

(Chase et al. 2004:15), as it allows us to understand the formation process that was 

involved in its creation. 

 

In many instances, the interpretation of refuse discard among the Maya was based heavily 

on an economic framework (Emery 2004c), especially if it was the result of an industry, 

such as tool production.  Therefore, a full understanding of the discard pattern must 

embody other aspects, such as the symbolic and ritual spheres (Emery and Aoyama 

2007). 
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Correlating the Anthropological Markers with the Archaeological Record 

The study of feasting and its appearancfe in the archaeological record has recently 

increased, resulting in a theoretical framework that can be then used to identify elites and 

analyse social change and interrelationships (Gumerman 1997; Pauketat et al. 2002; 

Rosenwig 2007; Twiss 2008).  Feast deposits in these cases have been identified by the 

presence of specific characteristics that set these contexts apart from others of a more 

mundane nature.  These include but are not limited to large quantities of ceramics, food 

remains, and exotic prestige goods that suggest their association to the elites (Lau 2002). 

 

Nevertheless, feasts are tremendously variable and their role or motivation behind them 

can be transformed very quickly in a short period of time and as such, complicating their 

individual identification in the archaeological record (Rosenwig 2007:3; Twiss 

2008:419).  What most archaeologists discover are deposits reflecting many individual 

feasting episodes, or “a palimpsest of many different feasts” (Rosenwig 2007:6), and 

form what many have called the “festive landscape” (Dietler 2001:93; Rosenwig 2007:6).  

Because of these limitations, it is suggested that the study of feasting activities focus not 

on a single feasting episode, but the average outcome of various feasts (Rosenwig 2007). 

 

Ritual processing and consumption of animals as food in such activities has been 

identified around the world, although these cases are isolated and evidence sometimes 

appear to be very scarce.  In the Old World, it has been proposed that feasting goes back 

to the Upper Paleolithic period (50,000-10,000BP) with the emergence of modern human 

behaviour (Hayden 2009).  More reliable evidence for feasting appears during the Pre-

Pottery Neolithic (ca. 10,200–7500 BP/9700–6250 BC) when feasting activity increases 

with the intensification of agriculture (Twiss 2008).  As social complexity emerges, feasts 

become more and more common.  Ultimately, the identification of a feast in the 

archaeological record is generally based on the concept that they represent a different 

pattern from that produced from everyday meals.  It mainly involves food consumption in 

a shared way by different persons.  Regardless the types of feast (secular or ritual, public 

or private), feasts are similar in various ways.  Several authors have identified a series of 

feasting markers that are commonly derived from ethnographic studies and archaeological 

contexts (Munro and Grosman 2010:15365; Twiss 2008) and are presented in Table 1.2.   
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Common aspect 
of feasting Material correlates 

Unusually large and dense concentrations 
of food remains 
Facilities for storage of foods (vessels, 
pens) 
Large amounts of food 
preparation/serving vessels 
Large cooking facilities (hearths) 

Consumption of large 
quantities of food and 
drink 

Special disposal practices 
High frequency of 
processing carcasses 

High frequency of cut marks 

High frequency of young 
animals 

Large proportion of unfused bones 

Consumption of rare or or 
costly to obtain 

Presence of rare or labour-intensive 
species or preparations 

Emphasis on large animals Remains of large species, wild or 
domestic 

Low frequency of post-
depositional modifications 

Low proportions of carnivore and rodent 
gnawing 
Remains of drinking paraphernalia Consumption of alcohol 

and other drug substances Macrobotanical remains (allucinogens) 
Non-habitational sites Use of special locations Unusually large or elaborated facilities 

Public rituals Food remains associated with human 
remains/graves 

Performances (singing, 
dancing, music) 

Costume, musical instruments 

Display of wealth and/or 
status 

Presence of prestige items (destroyed) 

Food wastage Discard of edible material (joints, 
minimally processed bones) 

Use of special serving 
paraphernalia 

Unusual quality, decoration of serving 
equipment 

Table 1.2.  Feasting markers and their material correlates in archaeology 
(Modified from Twiss 2008:420, table 1). 

 

Zooarchaeological markers for feasting 

From Table 1.2, it is possible to observe that some of the markers directly refer to faunal 

remains, and is a consistent characteristic identified in several zooarchaeological studies 

around the world (see Twiss 2008).  Therefore, based on these exclusive 

zooarchaeological markers, this study has gathered an extended list of characteristics that 

can be used as markers to identify feasting through the analysis of faunal remains.  These 

include, but are not limited to: 
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-High density of faunal and ceramics remains 

-Special location or in a setting in association with ritual activities 

-Associated cooking and preparation areas 

-Special foods, rarely eaten or costly to obtain 

-High proportions of butchered and processed remains 

-Special contexts that may be discrete deposits 

-High proportions of symbolically important species 

-Focus on one species and low species diversity 

-High frequency of young or immature animals 

-Presence of articulated remains 

-Less taphonomic modifications of bones in feasting contexts 

 

A brief description of each is presented here to exemplify each marker, but are considered 

and put to test in the analysis of the materials presented the next Chapters. 

 

High density of faunal and ceramics remains 

Feasting deposits are usually very compact deposits, with little or no soil between refuse 

materials and contain very high numbers of bones and ceramics in comparison to other 

deposits of domestic or other nature.  In Peru, a midden associated to ancestor veneration, 

produced more than 100 kg of faunal bones, and a large number of ceramic fragments, 

especially decorated ones (Lau 2002).  The amount of materials from this context 

contrasted sharply with other middens within the same settlement, as the second largest 

deposit contained only 3 kg of bones.  In the Maya region, high density of faunal remains 

seems to be one of the characteristics in the initial identification of feasts, with several 

examples in the literature.  While a large number of examples during the Classic period 

were encountered, there were few examples noticed outside this period, including 

Blackman Eddy for the Preclassic (Brown 2007), and Laguna de On (Masson 1999) for 

the Postclassic.  High density deposits are specially common during the Late Classic 

period, and have been identified in sites of different ecological settings, such as Altun Ha 

(Pendergast 1992), Chichen Itza (Götz 2005, 2008), Dzibilchaltun (Götz 2004), 

Xunantunich (Freiwald 2010), Lagartero (Koželsky 2005),Copán (Hendon 2003), 

Trinidad de Nosotros (Moriarty and Foias 2006), El-Peru Waka (Eppich 2009), among 

others.  
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Special location or in a setting in association with ritual activities 

Although feastings can occur within a domestic household, larger and public feasting 

events tend to occur in relationship to special structures, or at special settings.  Structures 

can be built purposely for the occasion, or existing ritual structures may be used to host a 

feast (Twiss 2008:424).  In other instances, feasting participants will congregate in special 

settings, such as caves (Munro and Grosman 2010).  Large quantities of ritual or symbolic 

paraphernalia found in these settings are usually considered a good archaeological marker 

(Twiss 2008:424).   

 

Feasts can be associated with residential areas (for family and ancestor veneration), and to 

larger structures, where feasting remains are used as fill.  The feasts associated with a 

large structure may represent the gathering of people for temple construction (LeCount 

1996), where food would be provided by the elites who sponsored the construction.  The 

relationship between feasting and labour recruitment for the construction of public 

structures has been documented for other areas including Cerro Lampay, Peru (Vega-

Centeno 2007), and Xunantunich (LeCount 1996). 

 

Associated cooking and preparation areas 

Feasts are large-scale meals that would require large amounts of labour in preparation of 

foodstuffs.  Some authors suggest that a cooking area should be in the vicinity of a feast 

deposit, as foods would be processed and prepared and served nearby the location where 

people would have gathered to participate in a communal meal.  Evidence of cooking 

activities as inferred by the presence of one or several hearths, charcoal, and ash deposits 

have been found in association to feast deposits in Peru (Lau 2002:287), and several sites 

in the Maya region, of which a good example is found at the site of Blackman Eddy, 

Belize (Brown 2007).  Linda Brown (2002:138) also mentions that one feature associated 

with feasting events among contemporary Maya groups in Guatemala is the cooking 

hearth.  Calcined bone and broken ollas, with evidence of fire exposure may also be 

present.   

 

Special foods, rarely eaten or costly to obtain 

Several authors have suggested that meat is a vital component of feasts, especially large 

animals that will supply copious amounts of meat, but also, are prestige conveyors, as 

they are owned or access-restricted to some segments of society (Clarke 2001; Kelly 

2001; Twiss 2008).  Meat consumption in some societies may be considered itself as 
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special food, when it is not part of their daily meals, and where diets are predominantly 

based on plants (Clarke 2001; Twiss 2008:422).  In other societies, some animals might 

be seen as costly because they are not usually eaten, or they are difficult to obtain, or 

process.  This includes animals that are imported from other ecological areas, or require a 

major labour investment to process.  The presence of non-local animals is therefore a 

good marker.  In some coastal sites in the Maya area, the presence of deer portions from 

inland areas indicates their importance in the performance of ritual activities (Pohl 

1989:168).  Carnivores in general, but more specifically, the jaguar, and gray fox are 

included in feasting deposits, and are usually considered as difficult to obtain.  Although 

there are references to the consumption of gray fox in the Maya area (Hamblin 1984:145; 

Wing and Steadman 1980:326), they are rarely found in domestic middens. 

 

Storage facilities for food, and storing vessels 

Storage facilities include portable or non-portable ceramic vessels and baskets, but also 

structures or enclosed areas where animals would be “stored” for future use.  In this 

sense, large containers were used for grains, and wild and domestic fauna were kept in 

pens.  Pens have been identified in different regions, including China (Jing and Flad 

2005:253), and among contemporary Tangan people from Papua New Guinea, who keep 

pigs in pens, raising them in advance for future feasts (Twiss 2008:419).  In the Maya 

area, it has been suggested that wild animals may have been kept in captivity (Pohl 1976), 

but evidence is very scarce. 

 

Special contexts that may be discrete deposits 

Not all feasts will produce middens, although large collections of food remains are likely 

to be the remnants of feasting (Twiss 2008:419).  Indeed once feasting behaviour 

becomes more and more common, accumulations of feasting debris become larger and 

public.  These in turn become more worthy of a special burial, along with other 

“ceremonial trash” (Walker 1995).  Therefore, it is expected that these remains are 

deposited or disposed in special locations.  The intentional placement of feasting remains 

may be marked by the deposit of an offering or other marker at the bottom of the deposit.  

Lisa LeCount (1996) has indicated the inaugural deposit of a cache of two complete 

vessels at the bottom of the deposit and four broken vessels over the plastered floor that 

capped it.  
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High proportions of symbolically important species 

This includes wild animals and domesticates that hold an important symbolic role.  In 

early societies, large domesticates were usually the norm in feasting deposits, as they are 

considered as prestige enhancers (Twiss 2008:423).  In the Early Neolithic, the auroch, as 

well as being regarded as symbolically important, it was their suitability to feed large 

numbers of people that made them prominent (Munro and Grosman 2010).  In the Maya 

region, with few domesticated animals, the domestic dog was not everyday’s meal, but 

was the preferred food choice during feasts in the Preclassic and Classic period (Clutton-

Brock and Hammond 1994; deFrance 2009:142).  Large animals such as deer and peccary 

were also chosen, especially during the Classic period (Emery 2007a).  These two species 

are some of the most commonly reported, as both held a very important symbolic role in 

ceremonies, and have been associated with fertility rituals (Pohl and Feldman 1982).  

Deer and dog are also very symbolically important because they may have been used as a 

substitute for human sacrifice (Pohl 1994).   

 

Another example of symbolic use of animals is the clear selection of animals from a 

specific sex, as each sex is charged with symbolism.  At Domuztepe, Turkey, female 

animals were chosen as their value relied on their milking and breeding properties (Kansa 

and Campbell 2004).  Obviously the importance of the species present in feasting deposits 

is related to the type of society to which they are associated; therefore, the important 

species within each society should be identified and considered as part of the 

zooarchaeological analysis. 

 

Focus on one species and low species diversity 

In feasting ceremonies, the focus on special or symbolic species is indicated in a very 

high proportion of these species, with a relatively low diversity in the faunal assemblage.  

In Peru, the Chinchawas midden contained mainly camelids that produced a large amount 

of meat, with a low representation of small animals, including guinea pigs (Cavia sp.) 

(Lau 2002:289).   This is interesting since guinea pigs are very important symbolically, 

but do not necessarily produce large amounts of meat.  For the Maya region, Mary Pohl 

(1994:135) examined the traditions documented during the Early Historical period, and 

concluded that it is possible that the access control elites had over important animals may 

result in a preponderance of such species in ritual feasts sponsored by the elites.  As 

mentioned above, deer were of great importance because they provided a considerable 

amount of meat consumed in a short period of time (Pohl 1994:138).  The choice of 
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certain taxa for feasts may or may not be constrained by their availability, since in many 

cases, animals that were most common, were not usually the ones chosen for the feast.  

This stresses the fact that it is a culturally defined behaviour.  For example in contexts 

associated to the elite of Colha, deer, and dog were mostly used, rather than fish, despite 

being commonly available in the swampy surroundings of the site (Pohl 1994). 

 

Nevertheless, low diversity is not necessarily is a prerequisite of feasting, and it usually 

depends on the nature of the feast.  Some feasts are defined by their unusual variety of 

food not eaten in daily meals (Twiss 2008:422).  Greater diversity however, may also be 

reflected in the ways food is prepared, especially when studying the ceramics, resulting in 

a larger variety of cooking vessels than those expected in a normal meal (Twiss 

2008:422).   

 

High frequency of young or immature animals 

Selection of young animals, identified mostly by the presence of immature teeth and 

unfused long bones is seen as a result of feasting.  The age groups that present those 

physical characteristics are encompassed under the category of prime-age individuals 

(Stiner 1990).  In many deposits around the world there is a marked preference of prime-

aged animals as they ensure a large meat return (Kansa and Campbell 2004), especially 

for medium and large mammals.  Younger animals also have more palatable meat, 

therefore, targeting of a specific age group migh be culturally prescribed.  A clear 

selection of young camelids has been observed in a feasting deposit in Chinchawas, Peru 

(Lau 2002:289).  In a feasting event at the site of Blackman Eddy, white-tailed and 

brocket deer were yearlings or younger animals (Brown 2007). 

 

High proportions of butchered and processed remains 

The presence of butchering, filleting and dismembering cut marks signal that animals 

were being processed for food, rather than deposited complete as an offering.  Feasting 

contexts with a high proportion of butchered animals are common in different periods and 

areas around the world (Munro and Grosman 2010; Stocker and Davis 2004). Although 

most researchers agree that a high proportion of butchered remains are a distinctive 

marker of feasting,it is not always the case.  At the site of Domuztepe (5550BC), located 

in southern Turkey, domestic animals are the norm, with cattle, sheep/goat and dog 

remains being found concentrated in a ritual context known as the Death Pit (Kansa and 

Campbell 2004).  While cattle and large animals presented cut marks, several dog bones 
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were found complete with no butchering marks present, but according to the authors 

(Kansa and Campbell 2004:9) the absence of cut marks may represent a different cooking 

and/or consumption pattern for the special event.  Processing marks when present, 

however, are not expected to be different from the usual way of food preparation.   

 

A related point is the presence of differential body portions that suggest specific targeting 

of certain body segments.  Some researchers have noted that specific body portions 

dominate feasting contexts.  In the Palace of Nestor, a majority of long bones and 

mandibles (Stocker and Davis 2004:183) contrast with other deposits where all body parts 

are present (Kansa and Campbell 2004:181). 

 

Presence of articulated remains 

The presence of articulated joints of an animal carcass, or the presence of significant 

number of complete or unprocessed bones, is also commonly cited in examples of 

feasting (Hayden 2001:49; Kelly 2001:347).  It is important to mention two important 

points, though.  The amount of waste is directly related to the size of the animals; the 

larger the animal, the larger the amount of waste.  Secondly, the larger the feast, the more 

waste is expected (as seen through the presence of bone reduction) (Hayden 2001:49).  

Also, articulated segments of a carcass may inform on the formation processes from a 

feasting context, as they suggest that the feasting remains were deposited when fresh, and 

covered rapidly (Munro and Grosman 2010). Complete, articulated remains may also 

indicate that animals were not processed as thoroughly as in daily life (Kansa and 

Campbell 2004).  Articulated joints also indicate that there is some food wastage, as joints 

are minimally processed, and discarded with edible meat still attached to them (Twiss 

2008:422).  Evidence of food waste as a means to identify feasts is more relevant when 

there are historical data available on the consumption patterns practised in a society, 

although it is possible to apply the same logic to prehistoric sites (Milner and Miracle 

2002:3). 

 

Taphonomic modifications of bones in feasting contexts 

It would be expected that the remains of a feast would be deposited in one single moment, 

and covered quickly after that.  Therefore, it would be expected that few post-depositional 

modifications would affect the assemblage.  As a guide, it would be expected that feasting 

deposits would depart from everyday consumption and disposal patterns and display less 

burning, carnivore gnawing and less fracturing.  Another expected feature of feasting 
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deposits would be that they are usually well-preserved as a combined result of their 

sometimes privilege location in association with buildings that help to preserve them, and 

the little exposure they are subjected to as a consequence of being deposited rapidly after 

the feasting ceremony is finished.  In a feasting midden located in Late Classic Group B 

at Xunantunich, animal bones display very little damage and only 0.9% of the bones 

display exposure to carnivore gnawing (Freiwald 2010:411).  This deposit is similar to the 

figures from Postclassic Cozumel, with 1.96% of the materials presenting gnawing 

(Hamblin 1980:327).  The low presence of post-depositional modifications suggests that 

both of these deposits were covered up soon after they were deposited.  In the case of 

Xunantunich, a plaster floor sealed the context (Freiwald 2010:411). 

 

Feasting in Mesoamerica and the Maya Area 

Feasts have been widely studied in Mesoamerica (Fox 1996; LeCount 2001; Pohl 1994; 

Rosenswig 2007), particularly the intensification of feasting events seems to be related to 

periods of political and social tension.  During the Formative period (1450-1250 BC) at 

the site of Cuauhtemoc in the souther Soconusco region of Mexico, Rosenwig (2007:2) 

correlates the presence of feasting sponsored to the emergence of a newly stratified 

society.  Feasts were promoted by the elite groups in order to promote social cohesion, 

but also as a medium to display their elevated status.  In the Maya region, one period of 

extensive political complexity is the Late/Terminal Classic period, and feasting events 

during this time have been studied as a proxy to study social inequality (Hendon 2003).   

 

Feasting is not only restricted to the higher classes, but also seems to be very prevalent 

among the rest of the population (McAnany 1995:31-32).  Nonetheless, the interest in this 

thesis is related to the emergence of inequality in Mesoamerica, which is accompanied by 

the reproduction and display of power by the high classes, specifically through 

competitive feasting (see Dietler and Hayden 2001; Hayden and Villeneuve 2011).   Type 

of feast has been widely studied through the production and use of ceramics (LeCount 

2001; Navarro 2009; Reents-Budet 2000), their relationship to specific architectural 

structures, such as ballcourts (Fox 1996) and other ceremonial buildings (Eppich 2009), 

and palaces (Pohl 1994).  

 

Feasts and social inequality 

For the Maya region, the study of feasts has received major attention, as an important 

number of papers have appeared recently in the archaeological and ethnographical 
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literature (Anderson 2010; Christenson 2010; Dahlin et al. 2010; Eppich 2009; Goldstein 

and Hageman 2010; LeCount 2001).  The interpretation of feasting events in this area has 

been conducted through the analysis of a different materials, including paleobotanical 

remains (Christenson 2010; Goldstein and Hageman 2010), and the consumption of ritual 

beverages made of cacao (Joyce and Henderson 2007), but few have used the analysis of 

animal bones (Brown 2007; Montero 2008). Among the limitations to identifying Mayan 

feasts is the generally poor preservation of bones and ceramics and the intrinsic paths that 

ritual artefacts enter the archaeological record.  This situation has lead to an interpretative 

challenge because the iconography mentions frequent feasting events and it is clear that 

feast as a ritual activity would have occurred regularly.  Archaeological identification of 

clear feasting episodes are few because in many instances, similar contexts display the 

same artefacts, and yet they are the result of different activities, as discussed in the earlier 

part of this Chapter.  

 

In the Maya area, evidence of feasting among the elite has been discussed for several 

sites, including Lagartero (White et al. 2004), Xunantunich (Freiwald 2010), Blue Creek 

(Clayton et al. 2005), and Copán (Hendon 2002), among others.  In Copán there is enough 

evidence that preparation of food for feasts was not state controlled.  Ceramics used for 

feasting food preparation have been found in non-dominant houses (Hendon 2003).  This 

stands in clear contrast to craft production, which was controlled by the elite, as seen in 

different sites in the Maya area (Emery 2007b, 2010; Hendon 2003:222).  It is therefore 

expected that these domestic groups in charge of food production would have to 

contribute with some food for the elite-sponsored feasts.  An example of this comes from 

a small-scaled feast at the Preclassic site of Blackman Eddy in Belize, where the presence 

of large quantities of ceramics and diverse fauna were interpreted as the result of a 

communal gathering where participants were obliged to contribute with something, in a 

“pot luck” style (Brown 2007:16); this would generate a high diversity in the 

archaeofaunal assemblage (Jackson and Scott 2003:555).   

 

Another example comes from Copán where feasting remains were the result of the 

cooperation among different segments of the society, contributing to a communal feast, 

such as in Copán (Hendon 2003).  While Masson (2004b:101) suggests that the 

acquisition of fauna at the domestic level may reflect the local hunting and fishing 

practices, the presence of specific game animals indicates management of these resources 

by the elite.  One such controlled resource was meat, and there is evidence of feasts 
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during the Preclassic period at the site of Colhá, Belize, where dogs seem to have been a 

significant dietary item (Shaw 1991).  Therefore, the proportion of resources that may 

have been contributed by the general population and those controlled and utilized by the 

elite should be considered when studying feasts in this area (sensus Rice 1981).   

 

Feasting also seems to be a long-term activity that continued to the Classic period and to 

the Postclassic and Colonial periods (deFrance and Hanson 2008).  It covered different 

purposes, such as ancestor veneration, and delimiting land ownership (McAnany 

1995:100-101).  But ultimately, feasts have been studied in order to explore the socio-

political changes that were promoted by the ruling class.  During the Classic period, a 

major increase of population and associated ceremonial sites might have also put stress on 

the demand for resources, and the necessity for the centralized management of these 

goods and their distribution (Teeter 2001).  Elites would have probably required a 

payment for their services from the population, including their intercession to the gods for 

a good harvest (Pohl 1983:100).  Long-term dynasties would have controlled the 

acquisition and re-distribution of goods to the population, but also would have consumed 

large amounts of resources themselves in the form of competitive feasts and other rituals 

involving the conspicuous consumption of goods (Emery 2004b).  According to Pohl 

(1983:100), some redistribution of goods would have been expected, especially during 

feasting events during the Classic period, such as the Cuch ceremony.   

 

Rulers used feasts to establish economic and political relationships with other polities 

(LeCount 1999; McKillop 2004:122, 140), and through diplomatic acts that included 

royal visits, marriages and military alliances (Martin and Grube 2000; McKillop 

2004:122).  In many instances, it is possible that the elite in a single feast accomplished 

several of these goals.  New powerful lineages would also have used feasts to display 

their authority (Rosenwig 2007). During the Classic period, a major growth in 

construction of structures in the ceremonial centres would have led to the celebration of 

feasts related to dedication, and termination rituals of structures being built or abandoned.  

Festivals associated with calendar dates were also recurrent during this time, possibly 

resulting in the celebration of cyclical feasts (Hendon 2003), although this practice might 

have started in the Late Preclassic (Rice and Rice 2004:88).  The celebration of K’atun-

endings are best known for the Late Classic, reflected in a series of architectural 

complexes with a stelae-altar depicting the ruler commemorating the end of the K’atun, 

such as those related to Yax Pasaj Chan Yoaat, a Copán Ruler, and the magnificent 
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carved stelae from Quiriguá (see Martin and Grube 2000).  In the Long Count of the 

Maya calendric system, a K’atun represents a period of 20 years (7200 days), or 20 Tun 

(a year, or stone). 

 

The remains of all those events of the Classic period would have resulted in the presence 

of numerous rich deposits that would have included a wide range of artefacts, including 

numerous ceramic fragments, lithic tools, bones and shell, and even scattered and isolated 

human remains.  Examples of termination or dedication feast and sacrificial deposits were 

associated with diverse structures, such as the N14-2 dedication deposit in El Perú-

Waka’, with the staircase of a central structure (Eppich 2009), and the middens around 

the ballcourt at Trinidad de Nosotros (Moriarty and Foias 2006).  These contexts have 

been interpreted as the result of open, public feasting and other ritual ceremonies 

involving food (Dahlin et al. 2010:215), that not only served to establish the hierarchy of 

the ruling elite within the community, but also displayed power and mitigated conflict 

with neighbouring settlements (Moriarty and Foias 2006:1135). The site of Lagartero, 

Chiapas, has been identified as a possible feast location that may have been celebrated in 

one or several events (Koželsky 2005).  Service wares are abundant that suggest that this 

feasting was conducted by the elite, particularly clay figurines, and vases to drink cacao 

(Koželsky 2005:31-32; LeCount 2001).  Koželsky concluded that due to the large size of 

this context, it is possible that it may have been an open or public feast (Koželsky 

2005:32). 

 

During the Late phase of the Classic period, an emphasis on royal lineages and their 

acknowledgment as the ruling classes was also attested.  This may have been a 

consequence of the association of rulers and the supernatural, where rulers were seen as 

divine, such as in the case of Palenque.  It is possible then that the focus on the royal 

families would have derived in the concentration of construction efforts in remodelling 

elite residences, consequently increasing the appearance of ritual contexts associated with 

palaces and other elite residences.  There is evidence of feasting happening at a more 

private level, often identified as exclusionary and in which it would be expected that there 

would be a difference between the diet of this class and the rest of the population (White 

2005:358). For the Postclassic, it is possible to observe continuity in the celebration of 

ritual activities by the elite, including the sites of Laguna de On, Santa Rita Corozal and 

Mayapan, especially those festivities that involved calendric celebrations, and the display 

and affirmation of power by the rulers (see Masson 1999 for discussion).   
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Domestic, state-controlled feasting, and gender relations 

The study of feasts in Mesoamerica not only allows us to explore gender relations in the 

production and consumption of feasts, but also the production of ritual goods found in 

ritual contexts in general, from the household to elite contexts.  There is a clear difference 

in the activities performed by females and males in elite residential areas; thus, the objects 

associated with  each gender will have a specific spatial distribution, for example in the 

distribution of bone needles, and spindle whorls (female sphere), and scribe tools (male 

sphere) (Aoyama 2009; Inomata et al. 2002). These male/female behavioural spheres 

have been identified in Formative Oaxaca (Flannery and Winter 1976) and modern 

Zinacantán (Vogt 1969:83-84). Nonetheless, in her study of Copán, Hendon (1997) has 

argued that there were no divisions of male and female spaces in domestic compounds. 

Inomata and colleagues (2002:326) argue that this difference is due to the fact that the 

objects in Aguateca and Oaxaca represent the areas where they were actually used, and 

not discarded. 

 

Tools and other implements used by women and men during the preparation of feasts, and 

other objects that circulated during feasts commonly appear in feasting deposits.  For 

example, woven mantas, presumably made by women, were presented as gifts to feast 

attendants (Pohl and Feldman 1982), stressing the importance of female labour in the gift-

giving and goods circulation that happened during feasts (McAnany 1995:32).  Bone 

needles and perforators often appear in feasting deposits.  Lithic implements, primarily 

obsidian blades also appear regularly in feasting deposits.  These would have been used 

by the hunters or specialists preparing animal carcasses for the feast, and are usually 

referred as male tools (Montero 20008).  Other artefacts that were circulated include high-

quality polychrome vessels, objects that appear in both, elite and non-elite burials, 

confirming the participation of the whole population in such events (McAnany 1995:33). 

Therefore, it would be expected that tools used in the production of textiles, such as 

needles and spindle whorls would be present in feasting contexts.   

 

Limitations in Identifying Feasting in the Archaeological Record 

One should always keep in mind that identifying the behaviour behind an archaeological 

deposit may be problematic.  There are at least three limitations in the identification of 

feasting that I am aware of.  First, the problem of using the concepts and markers defined 

in the anthropological literature.  Archaeologists all around the world have borrowed the 

concepts and feasting markers developed by Dietler and Hayden (2001), and applied them 
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to the study of different archaeological deposits, including different time intervals, and 

different social organization.  In some cases this is a valid exercise especially in socially 

stratified or complex societies; however, it might not be applicable for other type of 

societies, especially when studying the competitive feast, as in hunter/gatherers societies, 

when the available resources are limited for any reason, and when a sharing egalitarian 

ethic dominates the social relationships (Hayden 1996). 

 

The second limitation is that of time, since in many instances it is not possible to identify 

if a feasting context is the result of a single or multiple episodes.  This problem is not 

specific to feasting deposits, but most animal bone deposits result from a combination of 

actions that their precise duration simply cannot be identified (Marciniak 1999).  

Identifying individual episodes may be as difficult as pinpointing individual households 

when the deposit is the result of sharing a refuse context (Pendergast 2004).  Sometimes 

even paying close attention to the formation process of the contexts themselves, and their 

taphonomic histories, it is very difficult to separate the different components (social, 

ritual, and political) that may be intermixed (Wiessner 2001), resulting in a “cumulative 

palimpsest”, where archaeological deposits are a result of the superimposition of 

successive activities (Bailey 2007:204).  More specifically in zooarchaeology (Marciniak 

1999:301), it is very rare that a bone assemblage will be the result of a single event, but 

on the contrary, these deposits form through long-term processes, where individual and 

collective actions collide, resulting in palimpsests, “formed as a result of overlapping, 

multiple events in the exploitation of different animal species and subsequent 

transformation of remaining bones”.  Because of their nature, palimpsests are usually seen 

in archaeology more as a problem, usually referring to material record that is incomplete 

(Bailey 2007:203).  However, if we are to deal with this specific type of context, we need 

to develop specific tools to dissect contexts that may reflect the true nature of a 

palimpsest (Bailey 2007:219). 

 

Third, identifying the purpose for the feast may not be as easy in the archaeological 

record, as it is in ethnographic studies.  Identifying what was the reason behind the act of 

feasting may explain why the remains appear where they are, how were they deposited 

and provide other contextual data that could be used to understand the presence of the 

deposit in the first place.  Is the feast inclusionary or exclusive of the elites? Was it to 

celebrate an alliance or accompanied the desecration of a building? Oral and written 

information about the reasons for celebrating a feast is a privilege that archaeologists may 



 38

not have access to, and therefore are left with the task of assigning possible causes, and 

what their results may look like.   
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CHAPTER TWO 

 

THE PRESENCE OF FAUNAL REMAINS IN  

DIFFERENT CONTEXTS:  THE MAYA CASE 

 

 

In this chapter, the discussion will focus on the nature of the ritual deposit, considering 

the presence of faunal remains in a myriad of contexts that share common characteristics, 

but are the result of different behaviours.  Then, I discuss the nature of feasting deposits, 

and the parameters of what can be considered to be good indicators of feasting activities, 

providing some examples of feasting in the archaeological record, especially for 

Mesoamerica.  In the second section I discuss the use of two of the most commonly 

encountered objects in ritual contexts, animal bones and plant remains. I then present a 

discussion of their use and symbolism among the Maya.  

 

Identifying the Nature of the Deposit  

Ritual contexts among the ancient Maya have been widely analysed through the study of 

such elements as votive offerings and burials (see Kunen et al. 2002 for discussion).  

These deposits are considered the material residue of ritual actions, and as such, are 

considered to be embued with meaning (Joyce 2001).  In this sense, it is the 

archaeologist’s task to identify the behaviour that resulted in these material culture.  

Nevertheless, identifying ritual behaviour is one of the most difficult tasks (Kunen et al. 

2002), and it is often that archaeologists refer to the presence of a specific element in the 

archaeological record to define the context as ritual.  For example, the inclusion of 

disarticulated human remains in a cache dominated by faunal remains or lithics may 

suggest that the whole context is of a ritual nature (Becker 1992; Kunen et al. 2002:197; 

Tiesler 2007).  In many instances, the materials present in a ritual context are the same or 

similar and include exotic goods, bones, and smashed or broken ceramic fragments.  This 

has resulted in a seemingly endless typology of contexts where all of these materials are 

included.  Therefore, it is a polythetic set of attributes that when combined in different 

ways, leads to slight differences in context typology. 

 

To avoid confusion, it has been proposed that a better way to identify rituality is based on 

the relationship between artefact and context in which the objects appear (Kunen et al. 

2002:197).  There is a wide range of ritual contexts include offerings, termination rituals, 
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middens, and even burials.  In the literature, a ritual context might be identified by a 

researcher as one type, but may be identified as something different by others.  This will 

depend on the specific material analysed or even the approach of the archaeologist that 

studies them.  Below I will briefly discuss the role of faunal remains present in ritual 

contexts and its study in zooarchaeology. 

 

The study of the resulting materials from a ritual process then can be approached by 

analysing the way they are buried or disposed, this is, how they enter the archaeological 

record.  As a consequence, once the ritual behaviour is finished, the objects present in a 

ritual deposit are then classified as ceremonial trash (Walker 1995).   

 

Presence of faunal remains in different contexts 

In earlier research the overall characteristics of the fauna in a site would be presented, 

without a specific context or with no direct association to structures.  The aim was to 

produce a taxonomic list usually carried out by zoologists of the species that were present.  

However, in the 1950s, an effort was made by archaeologists to integrate faunal analyses 

as part of larger archaeological projects.  These studies focused on contexts that were 

distinct, this is in “special deposits” such as caches and burials or culturally modified 

bones and bone artefacts (Emery 2004c:196).  The analysis of subsistence patterns since 

the 1970s has been summarized by Emery (2004c).  In more recent times, and with the 

application of new methods and techniques, zooarchaeologists in the Maya area started to 

pursue regional comparisons in the use of faunal remains (Wing 1981; Emery 2004d).  In 

Mexico, zooarchaeological studies include not only the taxonomical identification, but 

also, a growing interest in the “incorporation in ideological explanations, assigning 

religious or ritual values to the fauna” (Corona-M. 2008:75).  According to Emery 

(2004c), a growing interest in explaining the social behaviour behind faunal assemblages 

has opened the door to the study of ritual activities.  This includes the study of feasting 

and other ceremonies involving repetitive use of animals; therefore, the description and 

correct identification of the function of the contexts in which they appear is crucial. 

 

In many instances, one or more elements (bones, broken ceramics, etc) are not present, 

and the definition or function of a context as a ritual deposit has been assigned depending 

on their spatial relationship to an architectural structure (Chase and Chase 1998a:300).  

Artefacts are then seen as part of a system, reflecting the activities that were conducted by 

the inhabitants of such a building (Chase et al. 2004:15).  However, when all the artefacts 
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are present, the type of context may be differentiated by the proportion and condition in 

which each of the artefacts appear.  The complexity in defining these contexts is best 

exemplified by the site of Seibal.  Pohl (1985a:133) identified some late Classic deposits 

as in situ middens around structures.  In a later paper, this author refers to the same 

deposit as construction fill (Pohl 1990:162).  Clearly, defining the nature of the 

archaeofaunal sample is a difficult enterprise when the taphonomic history is not 

considered.   

 

Another example that illustrates the problematic task of defining these contexts is the 

archaeofaunal assemblage is the archaeological site of Lagartero, Chiapas during the Late 

Classic period.  First, it was defined as a termination ritual midden related to an end-of-

cycle ceremony (Ekholm 1990:455), mainly because of the presence of plain and 

polychrome ceramics, figurines, pendants, shell ornaments, musical instruments, weaving 

tools, and stone tools, but also because of its relation with a permanent structure.  Later 

on, Koželsky (2005:1-2) notes that when compared to other termination contexts, the 

midden at Lagartero does not resemble other deposits, and argues that this context, with 

its high proportion of consumable animals with symbolic importance, is best 

characterized as the result of a feasting event.  White-tailed deer dominates this deposit, 

along with dog and rabbit remains, making it different from other similar contexts 

(Koželsky 2005).  Furthermore, White and colleagues (2004:144) analysed isotopically 

the remains of deer and dog present and concluded that some of them were fed purposely 

with maize as a form of preparation for ritual use.  As it can be seen, the ceremonial 

nature of this context can be identified; however, its interpretation varies depending on 

what is stressed. 

 

This dilemma only illustrates how crucial it is to fully understand the context in which 

faunal remains appear, determining first if there is a direct association between garbage 

and the original occupants of the building (Chase et al. 2004:14), but also considering 

other sources of bias, such as different levels of preservation (Moholy-Nagy 2003:58), the 

many differerent ways of handling and disposing of garbage that the Maya employed, and 

furthermore, the recovery techniques and experience in excavating such deposits by 

archaeologists (Chase et al. 2004:15).  With these examples in mind, I consider it 

necessary to explore the diversity of contexts in which the same artefacts appear.   
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Not all fauna are present in the same contexts, as not all contexts are equal.  It has been 

suggested that caches, burials, caves and cenotes (sink holes)  are conceptually linked to 

rulership and lineage worship (Moholy-Nagy 1978 in Pohl 1983:56).  Additionally, the 

Cuch ceremony, usually performed with the accession of a new ruler, would be associated 

to ancestor veneration (Pohl 1981). 

 

The Maya considered burials, caves, and cenotes as places charged with symbolism, and 

this would certainly extend to the objects that were deposited in them.  Thus, it is 

plausible that the fauna found in these contexts may also be analysed as a unit (Pohl 

1983:102).  During the Classic period, reptiles, birds and fish, especially marine, were 

commonly placed in ceremonial offerings, and according to Pohl (1983:76-77, table 3.2) 

this fauna contrasts with that found in domestic deposits.  In a comparison between fauna 

found in ritual and refuse deposits, Pohl (1983) found that ritual fauna is rare in midden 

deposits, whereas in the latter, deer was found more often and in close association with 

the elite.  Other animals that appear in association with deer include peccary, turkey, 

turtles and dogs (Foreman 2004; Pohl 1983). 

 

From the distribution of faunal species by site, it is possible to observe that not all species 

were used in the same manner; furthermore, not all body parts are represented equally, 

suggesting there is a symbolic value placed on different body parts that leads to their 

presence in some contexts and not in others. For example, although the deer is more 

common in deposits located in the ceremonial centre, usually associated with the elite 

(Pohl 1976), it is also possible to find deer in ritual deposits in cenotes and caves, and in 

the latter, skull elements, possibly from Mazama sp. are predominant (Hopkins 1992; 

Pohl 1983:89). 

 

In cenotes, Pohl mentions that tarsal bones (astragali and calcanea) may have been 

deposited as tokens of the sacrificial haunch, as the “meatier parts of the deer may have 

been removed for ritual consumption” (1983:91) or “were sometimes saved, perhaps for 

ceremonial feasting or as raw material for tools” (1983:91).  The difference is placed 

though in which body parts are present in each context.  Skulls and teeth on the other 

hand, mostly represent dogs, and their distribution is not restricted to a specific context, 

appearing in similar proportions and same segments in ritual and domestic deposits (Pohl 

1983:93). 
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Deer not only is associated to fertility ceremonies, but also to ancestor veneration, and 

political inauguration (Pohl 1981, 1983, 1985b, 1990; Pohl and Feldman 1982).  In this 

sense, deer was consumed in a communal way, consumed during public feasts (Brown 

2002:158).  In regards to ancestor veneration, we can see that the earliest ceremonial 

offerings begin to appear paralleling the emergence of elite lineages during the Late 

Preclassic, and continuing well into the Classic period (Pohl 1983:98).  But probably the 

most significant association is that of feasting events organized to commemorate 

ancestors (McAnany 1995).  These events, although most probably sponsored by the elite 

(Fox 1996; Masson and Peraza Lope 2008) were also a convergence point for other 

factions of the society, including minor elites and non-elite individuals (McAnany 

1995:33).   

 

The Taphonomic History of the Deposit:  Different types of context, same materials? 

To discuss ritual and feasting among the Maya, it is necessary to understand the processes 

by which ritual is contextualized within the built environment (Fox 1996:483).  In the 

Maya literature, there are numerous descriptions of large concentrations of objects that 

were deposited around buildings.  Among the most common objects are large quantities 

of ceramics, lithic tools, shell, and bone.  However, it is important to differentiate those 

contexts that reflect truly intentional and finite deposits, from those that are formed by a 

diversity of artefacts that may be the result of a mix of behaviours, such as construction 

fills and sheet middens.  The former type includes those deposits that are ritual or 

symbolically charged, while construction fills and middens are mixed deposits, where 

materials resulting from a myriad of activities may end up together.  As the rest of this 

section will centre on the discussion of the ritual deposits, here I will only mention that 

mixed deposits are found near or around structures, but they do not reflect necessarily the 

status of the people who inhabited or the activities that were carried out inside.  An 

example is construction fills for building palaces, where mixed refuse from different 

social classes end up in the same context. 

 

Contexts where faunal materials have been found have been interpreted in different ways, 

sometimes as special deposits, termination/dedication deposits, caches and votive 

offerings, ritual middens, and even burials.  There seems to be a constellation of 

categories used to describe these items, creating confusion in their interpretation, but 

ultimately the aim of the archaeologist should be to identify the behaviour that produced 

them, in order to gain a better understanding of the formation processes that produce these 
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confusing contexts (Kunen et al. 2002:200, Walker 1995).  It is only then that we will be 

able to compare equitably between deposits and, ultimately, be able to explain any 

behavioural variation.  Also, in focusing on the behaviour, we can avoid the trap of 

introducing false variability due to the bias of the excavator and their differing definitions 

of context. 

 

In order to understand such deposits, it is necessary to consider the relationship that exists 

between these contexts and the structures they appear within (Kunen et al. 2002:197).  In 

the next section, I offer a brief discussion of ritual contexts and their association with the 

built space. This is by no means exhaustive, but I consider that it illustrates the difficulty 

of identifying the behaviour that was behind them.  It is also important to stress that all of 

the deposits explained here may be part of a large continuum of ritual activities, making it 

impossible to define the boundaries between one and another type. 

 

Special deposits 

Unusual deposits including human and/or animal bones that may have resulted from 

activities other than subsistence are commonly found in the archaeological record around 

the world, and usually categorized as “special deposits“ (Grant 1991:109; Hamerow 

2006).  These deposits are thought to be the result of a single event or sequential events 

(Moholy-Nagy 2008:3), and may or may not be in direct association to a building, 

appearing in a wide array of deposits, such as pits, ditches, graves and so on (Hamerow 

2006:2).  Special contexts are usually differentiated by the nature of its context or their 

association with other archaeological remains (Grant 1991:109).  In special deposits, it is 

clear that there is a deliberate and careful placement of the objects, and they are generally 

thought to be ritual in nature (Grant 1991; Hamerow 2006:2).  However, it is because of 

the impossibility of a clear recognition between economic and ritual activities (Grant 

1991:109), that truly special deposits have sometimes been mistaken for domestic 

rubbish, as sometimes waste deposits can be interpreted in a ritual way or are 

symbolically structured (Hamerow 2006:2).  It is therefore important to stress that the 

domestic/ritual dichotomy usually does not consider the possibility that there might be 

waste deposited in ritual or symbolic ways, a phenomenon studied in its own terms and 

grouped as “ceremonial trash”, as discussed below (Hill 1995; Walker 1995).   

 

However, before moving on to other types of deposits, it is important to stress that the 

formation processes and time intervals represented by these special deposits has been a 
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constant concern for the researchers.  In the Late Anglo-Saxon site of Eynsham Abbey, a 

large deposit was found, containing large quantities of animal bones, including some that 

represent primary butchery, but also other species considered more unusual were found, 

indicating that this was the result of a high-status consumption (Hamerow 2006:16).  

According to Hamerow (2006:16) this context represents a large number of individual 

animals that could have been deposited over a long period of time, or were intensively 

deposited as the result of the gathering of a large group of people.   

 

In the Maya area, special deposits have been described as “associated features and 

materials that are thought to be the result of a single event or of closely-spaced sequential 

events” (Moholy-Nagy and Coe 2008:2, italics mine).  Special deposits may include 

burials, caches and “problematical deposits”.  However, Moholy-Nagy and Coe (2008:2) 

stress that this last term should be used exclusively for contexts that “might be the result 

of a single event or a sequence of events widely spaced in time” (Moholy-Nagy and Coe 

2008:2, italics mine).  Here the author is stressing the uniqueness of these events, in the 

sense that they may not only happen once; they are unique events that do not happen on a 

regular basis, as opposed to those that would be repetitive, which leave a distinguishable 

pattern in the archaeological record.  Examples of sites where such contexts appear 

include Blue Creek (Guderjan et al. 2003), Yaxuná (Suhler 1996), Blackman Eddy 

(Garber et al. 1998), and Flora Creek (Glassman et al. 1995).  Because of their nature and 

location, these contexts have been referred as “special deposits” in many instances 

(Guderjan et al. 2003:32), but probably represent a residential termination ritual 

(Guderjan et al. 2003:32).   

 

Dedicatory and termination deposits 

The practice of laying special deposits of high-valued objects in direct association with 

architectural structures or dwellings is a common feature around the world, and can be 

referred as “foundation deposits” (Hamerow 2006).  There are examples of this type of 

deposits, including Middle to Late Anglo-Saxon sites (Hamerow 2006).  Perhaps the most 

important feature of foundation deposits is that they can be directly associated with the 

initial construction sequence of buildings (Coe 1959; Hamerow 2006:1; Kunen et al. 

2002), or associated with the abandonment of a structure (Hamerow 2006:8).   

 

“Dedicatory or commemorative rituals” and subsequent deposits are usually associated 

with a new construction (Freidel and Schele 1989), and are placed before the completion 
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of a structure or when a building is enlarged (Coe 1959:77; Kunen 2002; Mock 1998).  It 

seems that it is their physical location in relationship with a structure that defines them.  

However, other authors (Garber 1983) who focus mainly on the nature of the artefacts 

deposited argue that if they are complete, they are assigned the role of dedicatory, 

whereas if they were broken, they would be identified as termination offerings.  

 

It is well known that among the Maya, the practice of remodelling structures was well 

used during the Classic, and that this practice may have extended to domestic households 

(Coe 1956; Haviland 1981).  This may possibly account for the profusion of termination 

deposits reported in the Maya area, contrasting dramatically with the few of them 

identified outside this cultural area (Plunket 2002:7).   

 

The practice of placing dedicatory offerings in the Maya area seems to have its roots 

during the Late Formative, as attested in the site of K’axob (McAnany 2004).  At this site, 

an offering formed by vessels with plant and faunal remains was placed immediately prior 

to the construction of an ancestor shrine (Masson 2004a:391). The animal remains 

deposited in the vessels included rows of newborn deer teeth and frog bones (Masson 

2004a:391), and both animals were related to fertility rituals during the Protohistoric 

times (Pohl 1981, 1983).  According to Mock (1998:6), dedication offerings may include 

sacrificial victims including humans and animals, as their presence would ensure to bring 

the building to life.  Therefore, dedicatory deposits were placed before the completion of 

a structure’s construction (Coe 1959), and termination offerings were placed on the floor, 

representing the last use of a building at the time of its abandonment (Chase and Chase 

1998a:301).   

 

“Termination offerings” are usually seen as a scatter of purposely smashed objects around 

structures (Coe 1959), or on occupational surfaces that may be associated with a building 

defacement (Chase and Chase 1998a; Garber 1983).  Garber (1983:802) defined a 

termination ritual as “the intentional destruction of jade artefacts in association with the 

abandonment of architectural structure”.  Furthermore, this definition can be extended to 

other categories of broken artefacts, including ceramics, stelaes, and bones, accompanied 

by intentional deposit of white marl (Garber 1983, 1989:9). It is this intensive burning 

and destruction (Pagliaro et al. 2003:77), along with the presence of large quantities of 

elite artefacts that distinguish termination ritual deposits from more domestic middens.  

Pagliaro and colleagues (2003) also stress that ceramic shards often appear with sharp 



 47

edges, suggesting that the materials in these contexts are deposited rapidly and 

expediently for this ritual.  However, this is not necessarily a characteristic of termination 

deposits, as termination ritual deposits in Aguateca include broken ceramic fragments and 

lithics that could have been brought in already broken from nearby structures (Aoyama 

2009:58-59).   

 

The diversity of artefacts present in termination deposits also include grinding stones, as 

well as chipped stone, and an abundance of valuable goods, such as jade, carved shell, 

carved bones, musical instruments, and polychrome ceramics, all being implements 

related to the elite (Aoyama 2009:8).  In Aguateca, many of these artefacts were 

deposited on the living floors when the residences were abruptly abandoned (Aoyama 

2009:8).  According to Aoyama, the destruction of the building, were conducted by 

foreigners (Aoyama 2009:8-9) in order to terminate the city as a political and economic 

power (Inomata 2003:60).  Thus, locals can perform termination rituals as an offering to 

the structure, or by their enemies, as part of a larger desecrating ritual.  Evidence for 

termination deposits with a desecrator connotation are a common practice during the 

Classic period, and may have been in use since the Preclassic; an example of this practice 

during the Early Classic period has been identified at Yaxuná (Freidel et al. 2010), and a 

possible case for elite termination ritual associated with the abandonment of Structure 

11B at Preclassic Cerros, a structure that was identified as a place where male activities 

were conducted (Scarborough and Freidel 1991:58).  Other authors have identified this 

termination ritual as being conducted by foreign groups (Freidel 1992).  

 

Similar contexts previously excavated have failed to be identified as the result of a ritual 

activity, therefore forcing us to review them in light of their function.  However, it should 

be kept in mind that ritual activities are dynamic and change through time, and so, they 

may convey multiple purposes (Coe 1990:930 in Chase and Chase 1998a:303). 

 

Caches and votive offerings 

Caches and votive deposits can be identified as “offerings”.  Offerings are generally 

regarded as the tangible residue of ritual behaviour (Moholy-Nagy 1997:298), and usually 

are included in burials or votive caches. Usually the objects included in offerings are 

broken, thus they have also been referred to as “killed deposits, votive offerings, and 

ritual caches” (Walker 1995:75).  
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Caches are defined as a type of offering that includes one or more objects placed together, 

and that denotes intentionality (Becker 1992:191; Coe 1959:77), that may be concealed or 

not (Coe 1959).  Caches can be distinguished from foundation deposits—including 

dedication and termination deposits—because caches usually are buried intruding into 

earlier structures or within the construction fills (Coe 1959; Chase and Chase 1998a:300).  

Caches are very recognizable because it is common that caches are formed by artefacts 

placed within a pottery vessel; however, a ceramic container is not essential (Chase and 

Chase 1998a:300).   

 

In the Maya area, there are two types of caches, those that define a sacred domain for a 

broader community, and those that include a diverse set of activities, such as ancestor 

veneration or the commemoration of historical and calendaric events (Chase and Chase 

1998a:314).  Items in caches are complete, unburnt, with an intentional arrangement of 

the artefacts in layers or in specific numbers (Chase and Chase 1998a:314).  Caches have 

a consecratory function, and are usually offerings associated with the elite Moholy-Nagy 

and Coe (2008:2).  However when a cache is in non-elite contexts, it has been defined as 

a problematic deposit, because of their uncertain function (Moholy-Nagy and Coe 

2008:2-3).  That there is continuity between the non-elite and elite practice of making 

offerings to the ancestors is evident during the Postclassic, and probably extends further 

back in time (McAnany 1995).  All the society would be involved, however, according to 

McAnany (1995:33) there is more of a differentiation based on gender than on social 

class. 

 

Faunal remains identified from caches usually include complete or semi-complete 

animals, and although exotic animals seem to be preferred, this is not always the case.  

For example, in the Late-Classic site of Xunantunich, a cache associated with a juvenile 

human burial was found in the centre of a ballcourt, and another cache was associated 

with a platform (Freiwald 2010).  The latter consisted of four complete birds, including 

turkeys (Freiwald 2010:410), a domesticated animal used often in ritual ceremonies 

during the Postclassic (Thornton et al. 2012; Pohl and Feldman 1982).  In caches 

associated with hunting shrines, there seemed to be a preference for medium or large-

sized mammals, and usually wild species are represented (Brown 2005:137).  Caches are 

offerings associated with the elite, as they control ritual through the manipulation of ritual 

objects (Chase 1985).  Thus, caches are a good indicator of social status, and as such, are 

often found in contexts different from more domestic household refuse (Moholy-Nagy 
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1997:298).  However, caution must be used, as there is always the possibility that 

sometimes ritual and domestic activities can occur together in the same context (Moholy-

Nagy 1997:299).   

 

Disposal and feasting 

With all these confusing terminologies and definitions, it is not surprising that what 

should be a clear ritual deposit is sometimes just referred to as refuse, without any further 

interpretation on the behaviour that may have formed it.  The definition of “refuse” itself 

is also confusing, as previously discussed in Chapter One.  Moholy-Nagy (1997:297) 

defines “refuse” as the discarded material distinct from biodegradable waste or garbage; it 

is the result of household activities carried out by elite as well as non-elite groups.  When 

listing the types of materials, Moholy-Nagy stresses that refuse is formed by “potsherds, 

with smaller amounts of broken or worn-out artefacts of stone, shell, bone, pottery, and 

plaster, fragmentary architectural elements, and bones and shells of animals that were 

usually eaten” (Moholy-Nagy 1997:297, italics mine).  Middens in Late/Terminal Classic 

Copán were identified by their lack of collapsing walls, and because they proved to be 

rich in bones, with the presence of ash, carbon, and some refitted artefacts (Hendon 

2003:213).  Middens can be then used as proxy to produce very valuable artefactual 

chronological data, and allow us to compare assemblages at a regional level (Guderjan et 

al. 2003:32). 

 

But is it possible to identify the behaviour or the activities that leave these materials 

behind? And if so, what do they represent? Are they the “active” elements that were in 

use during a ritual or are they the discarded materials or garbage from ceremonial 

activities?  In recent times, it has been stressed that ceremonial discard is in itself a 

specific type of context, not to be confused with other types, such as offerings (Walker 

1995).  “Ceremonial trash” has been defined as the repository of artefacts that have 

finished their use-lives or they have become obsolete, and they may or may not be 

intentionally broken at the time of disposal (Walker 1995:75).  Walker (1995) mentions 

that sometimes ceremonial trash occurs within locations that are identified as ceremonial 

themselves—such as temples, cemeteries, and so on—or in special natural settings, such 

as a cave or other sites with a remarkable ceremonial connotation. 

 

In the worst case, items that are not well understood, either because the context in which 

they appear in or their nature, have been classified under “ritual/unidentified” (Moholy-
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Nagy and Coe 2008).  That is, the classificatory entry of ritual is used as a general 

classification for non-identified materials, assigning them a function a priori, that is, as 

ritual (Walker 1995:79). 

 

At the Preclassic site of Nakbé there have been several primary rich refuse middens found 

around structures, and these have been interpreted as the result of residential functions, 

although in many cases the same materials can also be result of “ritual refuse” (Hansen 

1998:58).  That is, the refuse deposits are a mix of both domestic and ritual objects in the 

same context.  Hansen (1998:58-59) mentions that middens surrounding Preclassic 

platforms are usually domestic in nature, presenting domestic-related materials such as 

broken ceramics, ash, bones, shell and remains from lithic production/rejuvenation.  On 

the other hand, evidence of elites’ activities has also been identified by the presence of 

figurines, polychrome stuccoed and fine ceramics. However, ritual-indicative items, such 

as incensarios that are so common in other ritual settings (Kunen et al. 2002:208; 

McAnany 1995; Rands et al. 2002), are missing in this context.  In the Long Count of the 

Maya calendric system, a K’atun represents a period of 20 years (7200 days), or 20 Tun 

(a year, or stone). 

 

Structure B1 at the Preclassic site of Blackman Eddy in Belize presented a context 

identified as “feasting debris” (Brown 2007:16).  The feasting event may have been 

intimately related to the construction sequence of Structure B1.  Among the materials 

present, plant and animal remains have been recovered; the faunal analysis resulted in the 

identification of more than 200 fragments (MNI = 17), including deer, rabbit and other 

medium and small sized mammals as well as birds, fish, freshwater molluscs, and reptiles, 

of which deer was the preferred species (Freiwald in Brown 2007).  At least some of the 

bones have been burnt and present cut marks suggesting food preparation.  Furthermore, a 

large proportion of the animals were immature, pointing to a selection of young animals 

for feasting events, as suggested previously by some researchers (Pohl 1983:62; Wing 

1975). 

 

Furthermore, some authors have identified cases of what seems to be transposed ritual 

middens.  In these, residues would have removed from a ritual feasting midden held 

elsewhere, only to incorporate them as part of construction fills in the contruction 

sequence or change in the function of a building new location (Clayton et al. 2005:119).  

These contexts usually lack domestic refuse and in general, will display characteristics 
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from a true feasting context, but by nature, these deposits are secondary, as they have 

been moved from their original place. An example of this shift is seen at Blue Creek 

(Guderjan et al. 2003), where Special Deposit 1 may reflect a periodic celebration of 

rituals that involved the consumption of large amounts of food in a feast (Clayton et al. 

2005). It is interesting to note that these authors propose that this context may reflect a 

secondary feast context based on the presence of ceramics although there is an evident 

lack of lithics and faunal remains, both items amply associated with feasting middens 

(Brown 2001; Masson 1997).  The authors’ identification of a feast is based on the fact 

that the context is located at the core of the site thus, its nature must be ritual. 

 

The Importance of Identifying the Context 

As discussed above, the importance of defining the context is vital for a correct 

identification of the behaviour that produced the assemblage.  The study and description 

of the context has been stressed by many authors (Clayton et al. 2005; deFrance and 

Hanson 2008:307; Emery 2003, 2004b, 2004c; LeCount 2001), and by doing so, it is 

possible to distinguish ritual from non-ritual behaviour in the archaeological record 

(Clayton et al. 2005).  Diane and Arlen Chase (1998a:326) propose that if the aim is to 

understand these ritual contexts, one must always keep in mind that these deposits are 

dynamic, and therefore, it is in the study of their variation in distribution, content and 

treatment that we will be able to interpret their meaning. 

 

More specifically, when studying assemblages that contain faunal bones, it is important to 

understand the context in which they appear, and the post-depositional modifications that 

may have affected them, as this may result in even further variability between contexts 

(Stanchly 2004).  It has been suggested that a thoughtful record of all post-depositional 

modifications, including faunal modifications and weathering stages, should be recorded 

as a possible source of bias (Emery 2004c:207; Hamerow 2006:2). Only after these 

transformations are acknowledged and studied, is possible to conduct comparisons 

between different types of contexts (Emery 2004c). 

 

Furthermore, it should also be considered the importance of temporal changes in the 

function of a context or its location, and ultimately, the changes in the behaviour that 

produced them.  There are different levels of ritual throughout time, possibly as a 

response to the changes in the socio-political spheres.  It is possible to observe that during 

the Preclassic and Early Classic, caches of layered objects are more numerous and are 
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found usually in the core of a site; with these deposits, a sacred landscape is being set up 

(Chase and Chase 1998a:324).  On the contrary, during the Postclassic, the focus shifts 

from public to a more private setting, and caches are found in non-central residential 

compounds (Chase and Chase 1998a:324).  In the next Chapter, I discuss the political 

interaction in the Maya Lowlands, and the involvement of Chinikiha within the political 

and social networks that were present during the Late Classic Period.  More specifically, I 

focus on the elite groups and their differential access to faunal resources during the so-

called “Maya collapse”, and the importance of meat consumption as part of the rituals 

performed by the elite during this chronological period. 
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CHAPTER THREE 

 

CHINIKIHÁ AND THE SOCIOPOLITICAL SITUATION  

DURING THE MAYA CLASSIC PERIOD 

 

 

Political Interaction in the Maya Lowlands during the Late Classic Period 

The Classic Maya from the Lowlands came in contact with each other due to varied 

interactions, and most settlements were arranged in commercial, social and political 

networks that extended to other sub-regions of the Maya area.  In the following Chapter, 

an attempt willl be made to explain the political framework in which Chinikihá was 

connected, its chronology, and specially, the role that Chinikihá played during the Late 

Classic period (600-850 AD).  

 

Until recently, it was believed that Palenque was not occupied during the Formative 

period, while Chinikihá was, thus this was enough evidence to suggest that Chinikihá had 

an earlier occupation (Liendo 2009b). However, ceramics from the Formative period have 

been found in Chinikihá and Palenque, among others, pointing to an earlier occupation in 

the area (Liendo 2009b).  According to Rands (1977) during the Formative period there 

was a concentration of the population in the Usumacinta River, with a scarce occupation 

in Palenque and its surrounding areas.  The rich alluvial floodplains would have been the 

ideal place for flood farming (Liendo 2003).  This low population was maintained during 

the Early Classic, especially during the Picota phase (150-350 AD); however, the 

presence of local monochrome ceramics, characteristic of this early phase, have been 

found at Palenque, Chinikihá and other small settlements on the piedmont, suggesting an 

initial population growth in the region in the form of small villages (Liendo 2003:96).   

 

In the second half of the Early Classic period, or Motiepa phase (350-500 AD), the 

presence of ceramics from Petén have been found in several sites, including Chinikihá 

and Chancalá (Rands 1977), including Aguila Anaranjado and Balanza Negro types, as 

well as polychromes.  During Motiepa phase, the influence from the Petén area 

diminishes (Liendo 2003), and there is a concentration of the population, and a movement 

from the Usumacinta River to the Palenque, Chinikihá, Chancalá and other piedmont sites 

(Rands 1977:175).  It is during this period that Palenque started to have a larger impact on 

its surroundings (Bishop 1994:31; de Montmollin 1988).  Nevertheless, this influence was 
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minimal at the household level, as the agricultural production remained in the hands of 

the local producers, who would have built their households near the best soils (Liendo 

2003:98).  This scenario changed towards the end of the Early Classic period, specifically 

during the Cascada phase (500-600 AD), when the political centralization seen in 

Palenque, Chinikihá, and Chancalá would have impacted the household distribution on 

the landscape (Liendo 2003:100).   

  

During the Late Classic, including Otulum (600-685 AD) and Murciélagos (685-750 AD) 

phases, a major construction effort took place in Palenque, possibly as a consequence of 

the importance of this site in the region (Liendo 2003:100).  The population was highly 

concentrated along the main settlements, of which Palenque was the most influential.  

According to Liendo (2003:160) the agricultural production would have been controlled 

directly by the elite from Palenque.  It is possible that some inhabitants from Palenque 

would have been mobilized to work on elite-owned terrains that would have yielded a 

greater production to support the elite; these lands have been identified within a radius of 

4 km from Palenque (Liendo 2003:160). 

 

Finally, the sphere of influence of Palenque over its surrounding sites expanded even 

further during the Murciélagos to Balunté phase transition (750-850 AD), possibly as a 

consequence of a new way of political integration (Liendo 2009b). In this sense, Palenque 

could have been the centre of a regional delimited political territory marked by 

inscriptions, including Xupá to the south, Tortuguero to the west and Chinikihá to the east 

(Liendo 2005a:32).   

 

Independent sites and intra-site relationships:  The hieroglyphic evidence 

Martin and Grube (1995), through the study of the hieroglyphic data, suggest that the 

political system of the Maya during the Classic period can be identified as a Dynamic 

Hegemonic Model.  For these authors, the hierarchical relationships among settlements 

changed when some sites would have reached their peak.  This is similar to the model 

proposed by Marcus (1993), based on the political model that existed in the Yucatan 

Peninsula at the time of the Conquest.  It has been suggested that this model can be traced 

back to the Classic—and probably to even to the Preclassic period—an era when there 

were series of emblem glyphs or toponyms referring to individual sites (Mathews 1991; 

Marcus 1976; Schele and Mathews 1991:251).   
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Emblem glyphs occur in conjunction with the name phrases or royal individuals, therefore 

they serve as royal title, emphasizing the control over a polity by an individual ruler (“the 

divine lord of”) or dynasty (Mathews 1985).  Moreover, to some authors, emblem glyphs 

refer not only to sites but also to the extended territory they controlled (Marcus 1973; 

Mathews 1991).  So far, there are around 40 emblem glyphs that have been discovered, 

including sites varying in size.  Examples of emblem glyphs for specific sites include 

Palenque, Copán, Tikal, Dos Pilas, Calakmul and Chinikihá (Martin and Grube 2000:19) 

(Figure 3.1). Based on the distribution and location of these emblem glyphs, Mathews 

(1991:29) argued that there are at least 40 or more independent polities by the end of the 

Late Classic period (9.18.0.0.0 or 790 AD).  Furthermore, during the Cascada phase (500-

600 AD), throne 1 is erected in Chinikihá (573 AD), depicting a K’atun-ending date on 

the left panel, suggesting that Chinikihá was an independent site at the time (Mathews 

n/d).   

 

 
Figure 3.1.  Emblem glyphs for Palenque (top), Chinikihá 

(middle), and Piedras Negras (bottom) (modified from Martin and Grube 2000). 
 

The emphasis placed on the individual ruler is what defines the Classic period, and stands 

in clear contrast to the Preclassic, where an emphasis was placed on a supernatural power 

(Martin and Grube 2000:17).  The Classic polities were in constant contact with other 

neighbours as references to other polities appear in the hieroglyphic data.  Contact was 

diverse in form, and included warfare, royal marriage and visits, and hierarchical 

relationships among them (Schele and Mathews 1991).  Evidence of this contact comes 

primarily from the epigraphic studies, but in some instances, there is also corroborating 

data in the archaeological record, such as in the case of warfare (Chase and Chase 1998b).   

 

There is a general consensus among Maya scholars that sites were somewhat independent 

during the Classic period; however, some have argued that all sites were equal and at the 
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same political rank (Freidel 1986; Mathews 1991:29; Sabloff 1986), as where for others, 

the interactions between sites were conducted in a ranked fashion (Martin and Grube 

2000:18).  In this sense, some authors affirm that some sites were regional states, with at 

least two “superstates”, Tikal and Calakmul, and the rest of the cities would be in a 

dynamic interaction with them (Martin and Grube 1995).  The hegemonies of Tikal and 

Calakmul would have started during the Early Classic period (circa 150-500 AD), with a 

strong hieroglyphic record of Calakmul as the superpower that controlled most of the 

transition between Early and Late Classic periods (Martin and Grube 2000:20).  But 

during the Late Classic period, around 700 AD, the power of Tikal and Calakmul seems 

to diminish and other entities begin to fight for the control, including Palenque, Piedras 

Negras, Toniná, and Yaxchilán (Webster 2002:281). 

 

In order to understand the political situation of Chinikihá, it is necessary to discuss its 

geographical location, as it is an important factor that played a major role in the 

development of relationships among Chinikihá and other surrounding settlements, 

primarily with Palenque, its closest and most powerful neighbour, but also with other sites 

such as Pomoná, and Piedras Negras.  In the next section, I present a brief description of 

Chinikihá and background information, in order to then discuss the role of Palenque and 

its relationship with Chinikihá during the Classic period.   

 

Site Description and Previous Archaeological Works 

Chinikihá is situated in the modern state of Chiapas, in the southern portion of Mexico 

(Figure 3.2).  Its coordinates are 17° 25’ 09” N and 91° 39’ 07” W (Grave 1996).  

Geographically, it belongs to the Usumacinta region (Hammond and Ashmore 1981:21, 

fig. 2.1), and because of its flora and fauna, it has also been classified as in the Tierras 

Bajas Noroccidentales (Sharer 1994).  Chinikihá is located on a piedmont and possibly 

held control of two adjacent valleys: La Primavera and Lindavista.  Both of these valleys 

may have functioned as natural avenues, connecting the lowlands of the Gulf of Mexico 

and the Usumacinta River (Liendo 2007a). 
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Figure 3.2.  Geographical location of Chinikihá (study area). 

 

Once considered to be a peripheral site of Palenque, the archaeological site of Chinikihá 

was first described at the end of the 1800s (Maler 1901), and integrated in Mexico’s Atlas 

Arqueológico in the 1930s (Marquina 1939).  Chinikihá is located 40 km southeast of the 

bigger site of Palenque, covering an area of 0.7 km2 along the highway that connects the 

towns of Reforma Agraria (Chiapas) and Gregorio Méndez (Tabasco).  With several 

hundred constructed structures and platforms, and some hieroglyphic references to the 

site on carved stelae, Chinikihá is now known not just to have been the capital of an 

ancient kingdom, but also having a major role in the political network of the Usumacinta 

River and other peripheral sites (Figure 3.3). 
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Figure 3.3.  Geographical location of the archaeological site of Chinikihá. 
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More recent work at Chinikihá includes those of Berlin (1955), and Greene and 

colleagues (Greene et al. 1972); nonetheless, these explorers were focused on describing 

the monumental constructions and stelae.  Although Robert Rands (1967) created a basic 

ceramic typology, and the first archaeological excavation at Chinikihá to produce a map 

was conducted by Alfonso Grave (1996), as part of the larger Proyecto Especial 

Palenque.  In similar circumstances, Rodrigo Liendo (2003) visited the site as part of the 

larger Proyecto Integración Política en el Señorío de Palenque, and produced a more 

accurate map of the distribution of buildings forming the site.  During this season, more 

than 120 structures were registered in the core of the site, including a Palace, a ballcourt, 

and several other structures varying in size and function (Liendo 2007a).  As a 

consequence, the necessity of a more extensive reconnaissance was acknowledged, and in 

2006 the Proyecto Arqueológico Chinikihá (PRACH) was established under the direction 

of Dr Liendo.   

 

Palenque and Chinikihá: The regional setting 

Palenque is an impressive site from the architectural point of view, possessing more than 

1600 structures and a population estimate between 6,000 and 8,000 inhabitants (Liendo 

2007b:87), only comparable to other important sites, such as Copán.  However, there is 

little information on the dynamic relationships between Palenque and other surrounding 

sites of minor size (Liendo 2007b).  Recent work in the region has increased our 

knowledge on the settlement patterns in the surrounding area (Liendo 1999, 2003, 2007b).  

Liendo (1999, 2007b) surveyed the region around Palenque and divided it in five sub-

regions: 

 

1. hinterland or central area (Palenque) 

2. the area extending between El Lacandón and Nututun 

3. the Chancalá River valley 

4. the Intermediate Plains near Chacamax River 

5. the “Sierra” area extending from El Lacandón and Chinikihá 

 

According to Liendo (2005:72), Palenque had control over all these sub-regions except 

the “Sierra” region (Figure 3.4).  Hieroglyphic data suggest that the limits of Palenque 

were Xupá to the south, Tortuguero to the west and Chinikihá to the east (Liendo 

2005a:32; Marcus 1976).  Thus, it seems that Chinikihá was outside the sphere of 

influence of Palenque, at least for some time.  With such a big area under its control, it is 
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possible that Palenque controlled the production of goods and extraction of natural 

resources by smaller polities under Palenque’s dominance; thus, it may be well possible 

that Palenque demanded other goods from all the subordinated sites, including 

agricultural and other resources.  Ceramic studies have confirmed that Palenque’s role 

was that of a consumer in the exchange network (Rands and Bishop 1980:42).   

 

 
Figure 3.4. Palenque region and the five sub-regions as defined by Liendo (1996) 

(modified from López 2005:46). 
 

Chronologically, it is known that Palenque was occupied during the Preclassic, but little 

information is available (Table 3.1).  In this sense, the earliest ceramic evidence of 

occupation for Chinikihá is during the Late Preclassic period (400 BC to 100 AD) 

(Liendo 2007b; Rands 1967, 2007).  During the Early Classic period (250-600 AD), 

which includes the second half of Picota, and Motiepa and Cascada phases, there is no 

clear evidence of an early occupation for other sites.  During the Early Classic period, the 

emergence of ruling dynasties commences, resulting in a nucleation phenomenon with 

new settlements along the Usumacinta river, such as Piedras Negras, Pomoná and 

Yaxchilán (Golden and Scherer 2006:2), although for some authors, there is some 

evidence that these sites were occupied since the Formative period (600-200 BC) 

(Escobedo and Houston 2004; Garcia Moll 1996, 2003; Rands 1967).  Nonetheless, these 

sites grew to be big settlements, and most probably would have had an impact in their 

immediate surroundings (Golden and Scherer 2006:2).  Chinikihá would have participated 

in this new regional political system, integrating itself as one of many minor sites in the 

area (de Montmollin 1988; Liendo 2003).   

 

1

  1

4

5
2

3



 61

 
Table 3.1.  Proposed chronology for Palenque (shaded area 

represents the main occupation phases at Chinikihá) 
(modified from Montero 2008:72, fig. 5; Sharer 2006:98, table 2.2;).
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By the end of the Early Classic period (250-600 AD), Palenque was considered as the 

capital of this region (Liendo 2005a:31), with the establishment of a dynasty that started 

with K’uk’ B’alam I (Quetzal Jaguar) in 431 AD, and continued well into the Late Classic 

period (600-850 AD), with the last king recorded as Janaab’ Pakal III (accession date 

799 AD), a period that stressed the presence of external influences, as it can be seen in the 

Mexicanized name of Janaab’ Pakal III as 6 Death (Martin and Grube 2000:175).  The 

Late Classic period encompasses three phases: Otulum (600-685 AD), Murciélagos (685-

750 AD), and most of Balunté (750-850 AD).  According to Liendo (2003), during 

Otulum phase, the first evidence of intensive agriculture appears around Palenque.  These 

lands were possibly controlled and even owned by the elite from Palenque (Liendo 2003).  

In late Otulum and Murciélagos, Palenque reached its architectural climax, including 

several monuments, such as the Temple of the Folliated Cross and some buildings of the 

Palace, stressing Palenque’s role as a major Classic Maya center (Rands 1974).   

 

The transition between Murciélagos and Balunté, also saw the appearance of new sites, 

and the growth of others that existed between Palenque and Chinikihá; all these sites were 

connected by a sacbé (road) running east-west (Liendo 2005b:39).  This massive change 

in the surroundings of Palenque may have had the goal of sustaining the increasing core 

population that were living in Palenque by now (Liendo 2005b:40).  Nevertheless, during 

the end of Balunté phase, most probably around 800 AD, or early Terminal Classic (830-

1000 AD), a marked decline in the production of local polychrome wares commences, 

and the appearance of the Fine Orange wares spreading from the north is visible at 

Palenque around 830 AD, a date that some researchers pinpoint as the collapse of 

Palenque (Rands 1974).  During Balunté, a shift in populations is also observed with the 

settling of territory previously vacant in the region (Liendo 2005b:40). 

 

Palenque was most powerful during the Late Classic period under the guidance of K’inixh 

Janaab’ Pakal I, also known as “Pakal”, an epoch where the emblem glyph for Palenque 

is first used (Sharer 1994:291).  Pakal’s reign was one of the longest (over 60 years), and 

under his guidance, Palenque was the primary centre ruling over a vast area that included 

more than 400 settlements of different sizes, and cross-cutting different ecological niches 

(Liendo 2005a). During Pakal and his sons’ reigns Palenque observed a major 

construction program, resulting in a great diversity of architectural structures, including a 

variety of civic-ceremonial structures, such as plazas, a palace and a ballcourt.  All of 

these elements characterize what Liendo (2007) has defined as Category I sites, definitely 
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including Palenque and probably Chinikihá.  Category I sites are known as “civic-

ceremonial”, and some other distinctive architectural features are present including at 

least a ballcourt, a public plaza and several platforms and mounds (Flores 2010; Liendo 

2009b).   

 

One of the most important features of the Category I sites is the presence of a palatial 

structure that would indicate several nuclei of political, ideological and ritual activity 

within a particular region (Liendo 2007b).  The existence of a palace seems to be a direct 

consequence of the changes that occurred in the political arena, especially during the 

Classic period.  The presence of palaces during the Preclassic seems to be nonexistent, 

therefore, it is possible that the construction of a palace coincides with the emergence of a 

few ruling lineages who have centralized the power (McAnany 1995:133). In addition, 

Rice (2009) proposes a “palace economy”, which is a type of ritual production, where the 

elites living in palaces held control not only of the production of exotic goods, but also on 

the surplus of basic foodstuffs. 

 

References to some Category I sites or their rulers are known by the presence of an 

emblem glyph or by texts recorded in stelae or other means also support the idea of these 

sites being independent entities (Liendo 2005b; Mathews 2001). Certainly, Chinikihá 

possesses a multi-room palace, a large ballcourt and a plaza surrounded by several 

platforms and domestic units (Liendo 2005b), which suggest it was an independent polity.  

In Chinikihá, several stelae have been found in the site, and references to local rulers 

(Maler 1901), and the possible existence of an emblem glyph (Martin and Grube 2000:19) 

has allowed researchers to classify Chinikihá as a Category I site, along with Palenque 

(Flores 2010; Liendo 2005b).  Nonetheless, there is some information that suggests that 

Chinikihá was not only in contact with Palenque, but also with Pomoná, Toniná, and 

Piedras Negras.  According to Anaya and colleagues (2003), Chinikihá was under the 

Pomoná’s sphere of influence during the 7th century (Figure 3.5).  However, during the 

Late Classic, around the 8th century, Palenque seems to be the main ruling centre, 

dominating the whole region, including Chinikihá (Liendo 2005a). 
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Figure 3.5.  Spheres of influence during the Classic period 

(modified from Anaya et al. 2003). 
 

Chinikihá during the Late Classic/Terminal period 

During the Late Classic, there was a massive population growth in larger sites that 

derived in a larger architectural activity, especially during the Otulum-Murciélagos 

phases (600-750 AD) (Flores 2010; Liendo 2007b:100).  This increase in the population 

would have put different groups in contact; Palenque was well-established as a regional 

centre, controlling surrounding sites (Liendo 2003).  Consequently, inter-site elite 

interaction also increased (Demarest 2004:113), and rulers came into contact through a 

diversity of mechanisms that included peaceful relationships through kinship, alliances, 

and marriage (Schele and Mathews 1991:228, 245), exchange (Sharer 1994:461-462), the 

witnessing of throne accessions and royal visits in general (Schele and Mathews 

1991:228; Schele and Miller 1986:149).  Finally, elites came to contact through warfare 

(Chase and Chase 1998b).  Palenque was not exempt from conflicts, and was defeated by 

Calakmul; other smaller polities also engaged in warfare, including the defeat of Lacanhá 

by Yaxchilán (514 AD), with both sites falling years later to Piedras Negras (573 AD).   

 

Evidence of conflict between Chinikihá and other polities appears on a throne that 

mentions the capture possibly of a Toniná native in 573 AD, a site that is more than 70 

km away (Martin and Grube 2000:179).  The name of the Toniná individual is unknown, 

but it is possible that it may have been Jaguar Bird Peccary (Martin and Grube 2000:178), 

a lord that acceded in 563 AD.  This inscription is important as it suggests a possible local 



 65

lineage at Chinikihá, involving K’inich B’ah Tok’ (Stuart and Morales 2003).  The fact 

that this lord used the title K’inich (or divine lord), not only testifies for its simulation of 

Palenque’s great lineage that commenced with K’uk’ Balam I from Palenque (Grave 

1996; Liendo 2005b), but probably his claim to a mystical ancestor; this would have 

derived in an appropriation of status symbols by the ruling class at Chinikihá.  It may also 

be possible that as a satellite site, Chinikihá’s own lineage was substituted by one 

imposed from Palenque. 

 

Evidence for other types of interaction includes royal visits on calendar-based festivities 

including a K’atun anniversary (Schele and Mathews 1991:228).  These occasions would 

also allow new lineages to display their power and in general speaking, elites became 

more competitive and rivalry was manifest, not only in this region, but also in the whole 

of the Maya world (Demarest 2004:110).  

 

All these changes may have converted Chinikihá and other smaller secondary sites into 

local independent centres (Liendo 2009b), extending to sites along the Usumacinta river.  

Chinikihá and Chancalá, among other small polities were negotiating alliances or 

embarking in warfare with larger polities like Pomoná, Piedras Negras, and Yaxchilán 

(Anaya 2001, 2005; Golden and Scherer 2006:3); however, the geographical extents of 

Chinikihá and Chancalá are unknown (Anaya 2001). As an independent polity situated in 

the political frontier of three larger entities—Palenque, Piedras Negras, and Pomoná—it 

is expected that Chinikihá will display evidence of a series of fluctuating relationships 

with these sites, reflected primarily through ceramics (Liendo 2005a).  Furthermore, it 

would also be expected that Chinikihá would be using similar mechanisms to create a 

sense of a stable community through “theatrical” displays of rituals and symbolic objects 

in events organized by the elite (Inomata 2006).  According to Inomata (2006:818), these 

events or gatherings would occur in plazas and on causeways, and would also require 

constant repetitions. 

 

Certainly, all of these interactions are intertwined with economic and political behaviours, 

in the much broader topic of ritual.  It is also possible that the relationships between these 

sites fluctuated between the peaceful and militaristic times.  For example, Martin and 

Grube (2000) note that there are abundant records of large gatherings of people for the 

celebration of feasts, and for such events, noble visitors from other sites would also have 

participated.  
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In this chronological framework, it is possible to hypothesize that during the Late Classic 

and Terminal periods, the Lowlands region was a very dynamic area with sites interacting 

in diverse forms.  Because of Chinikihá’s geographical location, it may have been in a 

conflict area, and although it may have remained as a relatively independent polity, it may 

have engaged in regional warfare, and explicit display of its power through ceremonies 

including large feasts, where lords from neighbouring sites would have been invited.   

 

The Maya Collapse during the Classic Period 

Towards the end of the Late Classic/Terminal period, there were a series of abrupt 

changes and disruptions that were observable all over the Maya region, encompassed in 

what has been known as “the Maya collapse”.  To account for these changes, two main 

hypotheses have been proposed, one is based on socio-political changes and the other sees 

more the collapse as a consequence of environmental factors.  Since then, many 

researchers have embraced one or the other, although nowadays, most Maya scholars 

would agree that the collapse could be explained by the combination of circumstances 

(Emery 1999:835).   

 

A brief description of the two hypotheses is presented below in order to construct a 

framework in which to place Chinikihá and the study of the zooarcharchaeological 

assemblages that are discussed in this thesis.  Moreover, a description of the dietary 

failure model during the Late Classic/Terminal periods (Emery 2010) is also presented. 

 

The socio-political hypothesis 

During the Late Classic several changes, including ecological and political, occurred in 

the Maya area that ultimately contributed to the abandonment of many large sites.  The 

Maya collapse has been identified as a period when major sites were abandoned, and this 

was accompanied by the cessation of building structures, stelae, and writing (Culbert 

1988).  However, recent archaeological works in different regions of the Maya area have 

found that small populations continued to live in some major sites, leading to suggest that 

the collapse was more of an extensive failure of the elite class, happening during the 

Terminal Classic period (750-1050 AD) (Emery 2010:1).   

 

Status markers as seen during the Late Classic period, disappear towards the Terminal 

period and are definitely rare during the Postclassic, thus it has been proposed that this 

change is considered “a cultural adaptation to circumstances that made the costs of 
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maintaining an elite difficult, disadvantageous, or impossible” (Aimers 2007:331), and 

may be considered as a period of decline or transformation, characterized by the 

breakdown of divine kingship (Aimers 2007:331).  The decline associated to this period 

however, was not homogeneous but varied regionally, displaying a wide array of political 

and social systems during this period (Demarest et al. 2005).  In some areas, this 

transition was more abrupt, with many sites being abandoned such as the Petén region in 

Guatemala (Aimers 2007:334), and the Usumacinta River, including Piedras Negras, 

Yaxchilán and Bonampak) (Emery 2010:29).  Piedras Negras and Yaxchilán may have 

seen a drastic decline in their populations as disruptions in trading networks due to 

warfare and collapse elsewhere happened (Aimers 2007: 335).  In the Palenque 

hinterland, the collapse period also impacted the exchange and trade networks in which 

Palenque (and most probably Chinikihá) participated during earlier periods (Rands 1974).   

 

The environmental hypothesis 

Other authors have proposed a series of ecological factors, such as deforestation, drought, 

and soil erosion, may have altered the sociopolitical systems during the Late Classic 

period, and eventually led to the Maya collapse (Hodell et al. 1995; Santley et al. 1986).  

A generalized deforestation is seen to have occurred during the Late Classic period as a 

consequence of agricultural expansion and population growth, which in turn may have 

affected and limited the dietary choices available during this period (Santley et al. 1986; 

Wright 2006:7).  Adding to this equation, there is the underlying idea that the Maya elite 

demanded natural resources as tribute, resulting in depletion or over-hunting, especially 

of preferred species, such as the white-tailed deer (Pohl 1990).  As a consequence, it has 

been proposed, that there was a larger dependency on corn and less access to meat was 

suggested as the norm for all the population during this period (Santley et al. 1986), as 

suggested by the presence of markers for nutritional deficiencies and disease on human 

skeletons (Hooton 1940; Saul 1972; Whittington and Reed 1997).   

 

Nevertheless, new studies in soil erosion and zooarchaeological analyses suggest 

otherwise.  Anselmetti and colleagues (2007:918) conducted a sediment study in Lake 

Salpeten, northern Guatemala and concluded that intense soil erosion was related to the 

Preclassic period and decreased towards the Classic, despite human population growth.  

Soil erosion during the Preclassic may have been related to the introduction of new 

agricultural techniques, including slash-and-burn practices, which in turn modified the 
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environment, and eventually led to a highly managed landscape that remained stable.  

This is known as the Maya Forest garden (Ford and Nigh 2009).  

 

From a zooarchaeological perspective, Emery (2007b, 2008, 2010), evaluated the 

hypothesis of over-hunting during the Late and Terminal Classic periods in a myriad of 

sites of diverse ecological and temporal settings.  She found that despite the Maya hunting 

practices over more than 4000 years and the environmental changes that occurred during 

that time, there is no evidence of faunal depletion (Emery 2007b:192).  Furthermore, for 

the Petexbatún area in particular, Emery (2008:631) found that not only faunal species 

heterogeneity was stable before, during, and after the collapse of the elite, butr also there 

is an overall hunting efficiency despite drops in the numbers of deer available.  Finally, 

Emery and Thornton (2008a:172) stress that the relationship between the Maya and their 

environment is complex and that there is no single explanation that is appropriate since 

the history of each site should be considered. 

 

This suggests that the collapse was discontinuous through time and space, and ranging 

from a positive to no impact, depending on the political and environmental setting in 

which a site was located (Emery 2010:1).  Emery (2010:270) concluded that “neither the 

ecosystem nor the chemical analysis supports a model of extensive environmental failure, 

either natural or anthropogenic, as a causal mechanism for the dissolution of Classic 

Maya society in this region”.   

 
The Dietary Failure Model, Diet and Differential Access to Natural Resources 

During the Late Classic/Terminal Period 

To test this hypothesis, Emery (2010:121) has proposed several predictions to test the 

dietary failure model.  The author suggests that during this period, those favoured species 

would have been affected by an increased hunting pressure as a consequence of an 

increased competition among the elite members of the society.  This would in turn have 

three consequences: Firstly, just before the collapse, there would be a rapid increment in 

the use of those species considered of the greatest value, secondly, there would be an 

increase in the presence of meatier skeletal portions, especially primary cuts; and thirdly, 

there would be a generalized inefficiency in the use of carcasses, where only favoured 

portions are used (Emery 2010:121-122).   
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Furthermore, Emery (2010:122) suggests that during and immediately after the collapse, 

famine foods and more efficient use of available resources would be introduced as a 

reaction to the disappearance of animal populations.  This would have resulted not only in 

the use of a wider range of animals including some not previously considered, but also the 

use of complete carcasses rather than portions, seen as changes in the proportion of body 

parts, changes in species diversity, and finally, changes in the processing of animal 

resources (Emery 2010:122).  Other researchers (Williams et al. 2009:40) suggest that 

after the collapse, elite foods may have become accessible to commoners, as social 

divisions diminished. 

 

Added to this discussion is the topic of land management by the Maya for the expansion 

of maize agriculture, and more specifically, how does this reflect human and animal 

populations, and is then used in order to identify human diets during the collapse.  Below 

I discuss briefly the temporal differences in the consumption of corn and meat in the 

Maya region, in order to gain a better picture of what is expected during the Late 

Classic/Terminal periods. 

 

A) Temporal differences in the consumption of corn in the Maya region 

In general, several authors have concluded that there is chronological and spatial 

variability in corn consumption by humans in the Maya area (Emery and Thornton 2008b; 

White 1999).  It is possible to see that the general trend points towards a temporal 

variation (White et al. 2006:145), increasing from Late Preclassic to the Classic period 

(Hammond 1999:94), and probably reaching its highest peak during the Late Classic, as 

inferred by the ratio of secondary growth forests to agricultural/domestic modified 

landscapes, when agricultural fields were at their most expansive (Emery and Thornton 

2008a:170).  From this data, it is possible to assume that there would be an increase in 

corn production that would derive in higher corn consumption by humans and animals 

during the Late Classic in the Maya area.  In this sense, much of Emery’s work (1997, 

1999, 2010) has been focused on studying how maize consumption by humans and 

animals was affected by ecological factors during the Late Classic period.  However, new 

studies show that maize production was not as affected during this period as previously 

thought (White et al. 2006a:144; Wright 2006:196).  In some regions, such as in the 

Petexbatún, Guatemala, there is enough evidence to suggest that maize production 

remained stable through time (Emery et al. 2000:546). 
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Regionally, corn consumption was higher in the Lowlands than coastal sites (Tykot et al. 

1996; Wright 2006:113), regardless of the chronological period.  In general, an increase 

in corn during the Late Classic period is observable for human and animal populations 

(Emery and Thornton 2008b:140), especially through the use of isotope analysis (White et 

al. 2006).  It is interesting, however, that the average corn intake during this period is 

relatively low for other sites, including large settlements, such as Tikal and Copán (Emery 

and Thornton 2008a, 2008b), and some coastal sites, including Lamanai (White and 

Schwarcz 1989).  Hence, it has been suggested that there is extreme variability among the 

ecological settings and time periods within individual sites and this challenges the notion 

of a single “Maya menu”.  This intra site variability that is observable during the Late 

Classic period may be according to specific characteristics of each site.  The works of 

several authors have contested not only the notion of homogeneity, but also stressed the 

great regional and temporal diversity, according to their geography and ecology, site 

altitude and land management (Emery et al. 2000; Emery and Thornton 2008b; Gerry 

1993; Gerry and Krueger 1997; Hammond 1999:95; White 1997; Wright and White 

1996).   

 

These different isotope patterns are relevant when studying broader topics, such as socio-

political changes, and the so-called collapse during the Late Classic.  The traditional 

argument predicts an increasing reliance on corn when population increased rapidly 

during the Classic. As a consequence of the expansion of cornfields, in conjunction with 

ecological devastation, access to other resources was minimized, such as wild plants and 

fauna (Pohl 1990).  However, these models do not take into account the social (war, trade, 

political activity), or natural (climate, disease) factors and how they impacted in each 

region.  

 

B) Temporal differences in the consumption of meat in the Maya region 

During the Preclassic period, deer and dog were both being eaten; however, the domestic 

dog (Canis familiaris) was the favoured species for rituals.  During the Classic, the 

presence of dog remains in ritual contexts seems to diminish, where the white-tailed deer 

(Odocoileus virginianus) became the most preferred species (Emery 2003, 2007a; White 

et al. 2004).  As with corn consumption, it has been argued that the changes observed 

during this period, were possibly a consequence of the unprecedented population growth 

that occurred particularly during the Late Classic period, which in turn brought changes in 

the environment by extensive land clearing for agriculture would have also affected the 
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access to local species by decreasing the space available for other natural resources such 

as areas for game hunting (Santley et al. 1986:143).  Extensive land clearing for 

agriculture and dense human populations would have resulted in shortage of meat 

resources by affecting animal sizes and populations. Santley and colleagues (1986:135) 

argue that faunal populations, especially white-tailed deer would have been decimated by 

“exceeding hunting levels that exceeded the rates of replacement”.  This shortage was not 

homogeneous among all Maya sites, as some researchers suggest that meat consumption 

continued to be a significant component in the diet of elite members (Pohl 1994), 

especially to those species considered as the most valuable.  It has been proposed that 

during the Late Classic period, the emergence of more powerful elite that identify itself 

with the deer, and performed ritual sacrifice and feasting as a means of cohesion of a 

larger population (Bíró and Montero 2008; Masson 1999; Pohl 1994).  This in turn would 

have contributed to the dietary failure that occurred at the end of the Late Classic (Emery 

2010; Santley et al. 1986).  Ethnohistoric accounts mention that meat was consumed in 

elite-sponsored feasts, and members of the higher classes would have consumed meat 

more regularly (Tozzer 1941).   

 

Recent zooarchaeological and isotopic analyses suggest that on the contrary, 

archaeological remains of large mammals, especially white-tailed deer, were particularly 

abundant during the Late Classic period, although their abundance rapidly decreases by 

the Terminal Classic period, when diversity and exploitation of smaller species is 

observed (Emery and Thornton 2008b).  Today, researchers agree that meat consumption 

in the Maya area is variable according to a wide set of factors, just as it is with corn 

consumption.  Wright (2006) conducted a recent study testing the ecological model in the 

Pasión River region by focusing on the biological and social implications of this model. 

She studied the collapse, evaluating isotopic and paleopathological evidence, and 

concluded “diets were socially and regionally heterogeneous” (Wright 2006:199).   

 

Is There Evidence for Deer Management or Semi-domestication?  

Since meat was a valued good consumed during feasts, and in order to counteract the 

apparent scarce faunal resources, it has been proposed that some faunal domestication 

may have occurred in order to access meat when needed.  There is enough data showing 

that the Maya domesticated the dog during earlier times.  Most remains of domestic dogs 

will display isotope values similar to those of humans, thus reflecting the diet of a 

scavenger (White et al. 1993:359, 2001b:91, 2004); nonetheless, evidence that some dogs 
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were purposely fed with corn (and therefore domesticated) is reflected in the isotopic 

record (Hammond 1999:92; van der Merwe et al. 2000; White et al. 1993, 2001b, 2004).  

The isotopic signature of dog remains from votive caches dated to the Preclassic period, 

confirms that the sacrificed dogs were raised and fed deliberately with corn (White et al. 

2001b).   

 

Because dogs were domesticated and kept in captivity, some authors have also proposed 

that something similar must have happened with the deer, especially to keep up with the 

meat demands by the ever-growing elite from the Classic period (Masson 1999; Tykot et 

al. 1996), or at least kept in refuges or parks in forests and savannah regions (Pohl 

1985a:138).  In earlier works, Pohl (1990, 1995) has suggested that deer were kept in 

temporary pens, and this may have been only for a short period of time.  So far, no pens 

have been found archaeologically, although Pohl (1981) suggests their existence for 

Classic Seibal, therefore, indirect evidence of domestication or an animal being kept in 

captivity, especially wild large mammals, is not available.  For the Postclassic period, 

some researchers suggest that in Mayapan, deer were probably raised and bred in pens or 

corrals, or at least there was a form of forest game management, with the selection of 

prime-aged animals (Masson and Peraza 2008). 

 

However, the isotopic data suggest that this may have not been straightforward.  Isotope 

analysis of deer from large sites such as Copán, Lagartero, and Tikal (White et al. 

2004:150) show that most of these animals were feral and hunted in the wild, as their C3 

values indicate a diet based primarily on C3 plants, and just occasionally browsing in 

cornfields (White et al. 2001b, 2004).  As a result of the deer’s opportunistic feeding 

habits, its diet could potentially serve as a proxy to identify the extent of land 

modification suffered as a consequence of the agricultural practices.  Following this idea, 

it would be expected that in dense inhabited areas—and with a highly terraced 

agricultural area—such as Copán and the Petén region, deer isotope values would reflect 

a high corn intake.  However, recent isotope studies (Reed 1994) show that deer were 

grazing on C3 plants, with a relatively low intake of corn.  These results contrast with 

those from the human burials from those sites, whose values are among the highest for 

corn intake (Reed 1994).  Deer δ13C values for other less populated areas, such as Pasion 

and Grijalva rivers, show an even a lower intake of corn (Emery and Thornton 2008b; 

Wright 1993). 
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According to Emery and Thornton (2008b), the hypothesis of an expansion of corn fields, 

and reduction of forests during the Classic period, due to a massive increase in human 

populations (sensus Santley et al. 1986), would have increased the availability of corn to 

deer and other herbivores.  This would be reflected in higher δ13C values in their bones 

(Emery and Thornton 2008b:133).  Earlier works (Pohl and Feldman 1982; White et al. 

2004) stress that deer were common pests that invaded cornfields and/or were raised and 

fattened with corn for ceremonial purposes.   

 

The only case where there appears to have been a deliberate selection of deer is found in 

votive caches from Preclassic Cuello (Hammond 1999:92).  Nonetheless, some orphaned 

fawns of deer and peccary would be reared by women, and will display corn 

consumption, as they are being fattened to be sacrificed when reached their prime age 

(Pohl 1985a:140).  If, however, deer were consuming more corn, not only would it be 

reflected in the δ13C values of deer themselves, but in the isotope values of humans if they 

were consuming corn-fattened deer.  

 

Summary 

Chinikihá is considered a Category I site due its ceremonial architecture, and the 

existence of a Chinikihá emblem glyph, suggesting it was an independent polity during 

some periods of time, but because of its geographical location it must have participated in 

the regional political interactions among other larger polities, including Palenque, 

Pomoná, and Piedras Negras.  The presence of early ceramics suggests that Chinikihá was 

occupied since the Preclassic period, but it was during the Late Classic period that most 

civic-ceremonial construction was observed, under a new lineage.  This increase in 

population and architectural expansion is seen in the whole region.  The traditional model 

suggests that as populations grew bigger and bigger, there was some pressure over the 

natural resources that were available.  Also, the ruling elites at different sites commenced 

to demand more goods for their own ceremonies, including agricultural and faunal 

resources.  In the next Chapter, I describe each of the excavation contexts that are studied 

in the present thesis.  Other associated materials, such as ceramics and non-utilitarian 

artefacts are also discussed in order to situate the faunal samples within the Late Classic 

period.  
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CHAPTER FOUR 

 

DESCRIPTION OF THE CHINIKIHÁ ASSEMBLAGES 

 

 

In this Chapter, the results of the archaeological excavation and analysis will be 

presented, describing the collection of materials that resulted from Proyecto Arqueológico 

Chinikihá (PRACH).  This Chapter emphasizes the collection of faunal remains obtained 

from Operación 114, located behind the Palace at Chinikihá. 

 

The 2006 fieldwork resulted in a surface collection, and the excavation of several 1x1 m 

tests pits located throughout the site, including Operaciones 1, 2, and 3 situated behind 

the Palace, with all the material being analysed by Montero (2008).  In 2008, a larger 

excavation was conducted behind the Palace, as well as smaller ones around the site, 

resulting in several Operaciones.  Of particular interest to the present study are those 

Operaciones where faunal material was recovered, including Operaciones 110 

(ceremonial building “South Acropolis”), Operaciones 111 and 112 (North Structure 

Complex), and Operación 114 (behind the Palace) (Figure 4.1).  Outside of Chinikihá, 

Operación 201 (Chancalá) and Operación 202 (San Juan Chancalaíto) also produced 

archaeofaunal material.  All of these Operaciones will be further detailed in the next 

paragraphs.  
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Figure 4.1.  Location of Operaciones 110, 111, 112, and 114  

at Chinikihá (modified from Liendo 2010:5, fig. 1). 
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So far, a total of 5,575 archaeofaunal remains have been recovered and analysed from 

Proyecto Arqueológico Chinikihá (Table 4.1).  However, the results from the analysis of 

the material recovered in 2006 have been presented elsewhere (Montero 2008).  In the 

present study, I will only focus on the material recovered in 2008, presenting the general 

results in Chapter Six.  I will then place emphasis on the remains from Operación 114, 

especially on the distribution of the favoured species, in order to draw inferences about 

possible differences or changes throughout the context.  

 

Location Season Total NISP 
Operaciones 1, 2, and 3 (1x1 
m test pits behind Palace) 

2006a 375 

Operación 114 (grid behind 
Palace) 

2008 3865 

Operación 110 (Ceremonial 
building “South Acropolis”) 

2008 129 

Operación 201 (Chancalá) 2008 177 
Operación 202 (Chancalaíto) 2008 9 
Other Operaciones  2006 a and 2008 62 
Total  5575 

adata from Montero (2008). 

Table 4.1.  Total NISP of faunal material analysed in the present study 
(this excludes the 2009 fieldwork; note that these numbers 

do not include shell fragments). 
 

Description of the Excavations 

I begin by describing the excavations or “Operaciones” that also included the faunal 

remains that are analysed in this study.  Firstly, I commence by those Operaciones that 

produced little material, including Operaciones 110, 111, 112, 201, and 202.  When 

discussing Operaciones 111 and 112, I briefly discuss the human burial sample that was 

used for isotope analysis.  I then describe in a more detailed manner Operación 114, as 

this is the focus of my research, considering the presence of other materials, including 

ceramics, shell and macrobotanical remains.  This additional information will allow a 

better understanding of the context, and will situate the materials in a chronological 

framework. 

 

Operación 110 

This is a 7 x 3 m excavation located in the front part of the staircase that forms the facade 

of the South Acropolis building (Figure 4.2).  This context has been identified as a series 

of construction fills, mixed with small discrete refuse deposits, which include fauna and 
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malacological material, ceramic fragments, and large quantities of ash (Liendo 2009a).  

Two fragments of “manos” or grinding stones have also been found with the material, and 

some of the material presents cut marks and other anthropogenic modifications that stress 

the domestic nature of this context.   

 

 
Figure 4.2.  Location of Operación 110 (Liendo 2009a:135). 

 

Operaciones 111, 112 and 115 

These three excavation fronts are situated in the North Structure complex, and resulted in 

six formal burials identified as members of the elite (Montero and Núñez 2011).  This 

domestic complex is located in Sector F, at the north end of Chinikihá, and while 

Operación 111 is an excavation pit outside of a domestic structure, Operación 112 is a 

trench inside the inner patio formed by four surrounding buildings (Liendo 2009a) 

(Figure 4.3).   

 

Op. 110 
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Figure 4.3.  Location of Operaciones 111, 112, and 115 (Liendo 2009a:159). 

 

Operación 115 is located on the exterior of the southern structure of the domestic 

complex.  Only two bone fragments were recovered, and no taphonomic modifications 

were observed.  Due to their low frequency and degree of preservation, it is possible that 

these fragments were secondarily redeposited secondarily. 

 

The human burials in Operaciones 111 and 112 

Access to meat resources by the elite and an exploration of meat consumption by these 

people will be tested with an examination of the human burials present in Operaciones 

111 and 112 will be used to test the differential access to meat resources by the elite and 

to explore the meat consumption by members of the higher tiers.  Formal burials from the 

Palace would have been ideal to test this, but no burials have been discovered inside or 

around it.  Although it is well known that during the Classic period there was major 

population growth, few human remains have been identified, often discovered as a by-

product of excavation programs focused on the architectural areas of sites (Webster 1997) 

or in unique internments, such as the magnificent tombs of royal personages such as 

K’uhul Ajaw K’inich Janaab’ Pakal I in Palenque (e.g., Tiesler and Cucina 2001).  A 

K’uhul Ajaw is the highest title given to a ruler during the Classic period, translating to 

divine or holy lord (Houston and Stuart 2001:59), and usually he is referenced in texts on 

stelae and other texts. 

 

In many cases, the location of the burials (central or peripheral) within a site has been 

used to classify them as elite or commoners (White et al. 2001a; Wright 1994).  However, 

on many occasions for example, human remains have been located inside the nuclear area 
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and do not necessarily belong to a high status individual.  Furthermore, very few 

excavations in palaces have produced burials, with most of the burial samples coming 

from domestic residential complexes, for example at Piedras Negras (Scherer et al. 2007) 

and Copán (Reid 1994).  Thus, according to Scherer and colleagues (2007:88) status is 

not necessarilydetermined by the location of the burials, but by a combination of 

internment architecture, and associated grave goods where the resulting typology includes 

commoner, intermediate, elite and royal classes. 

 

The difference between social classes seems to be clearer during the Late Classic period, 

when a shift from acquired to inherited status is evident (Sharer 1994:490).  This change 

would have been a consequence of the emergence of dynasties during the fifth century 

AD, and the concentration of population in central areas consolidating several sites at a 

regional scale (Liendo 2009b).   

 

A total of nine human burials were recovered from Operaciones 111 and 112, both 

operations associated with the North Complex, a domestic unit with four structures 

forming a square, and surrounding a communal inner patio (see Figure 4.3).  Some of 

these inhumations were individual burials, while others were grouped or multiple burials; 

however, all of the burials are similar in that they were all found in cists formed by large 

river stones and covered with them as well.  The presence of complete ceramic vessels 

associated with some of the individuals as well as the ceramic fragments in the fill of the 

internments indicates that the entombments occurred during the Balunté phase (750-820 

AD) (Luis Núñez, personal communication 2010). 

 
The excavation and complete osteological analysis was conducted by Luis Núñez, a PhD 

candidate in Archaeology at Mexico’s UNAM.  The study of the mortuary patterns in 

Chinikihá as part of a regional system is currently under study by Núñez, and here I only 

present a brief review of his work (Table 4.2).  For a complete description of each burial, 

see Liendo (2009a). 

 

Only two inhumations were found in Operación 111, Element 41 and Element 43, and 

each of them consisted of an individual burial.  None presented associated objects.  

Operación 112 was originally planned as a 2 x 2 m unit in the middle of the inner patio 

where three burials were discovered, but the discovery of another burial turned this unit 

into a large trench that extends from the west building to the centre of the patio.  Four 
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burials were discovered, including two single ones—Element 40 and Element 45—and 

two multiple burials, Element 42 (individuals A, B, and C), and Element 44 (individuals 

A and B).  

 

The associated grave goods, as well as the mortuary patterns seen at Chinikihá, provide a 

tentative chronological framework for the human burials, confirming them in the Late 

Classic period (600-850 AD).  The mortuary practices at Chinikihá are not very different 

from other Classic period Maya sites, stressing the existence of a shared belief system 

(see Chase 1997; Ricketson 1925).  Furthermore, the similarity in style found between the 

vessels used as offerings, and those from other Operaciones, attest to the contemporaneity 

of the burials from the North Complex and Operación 114 behind the Palace (see below). 
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Sample Elem. Num. Ind. Type Class Operación Location Age Sex 
Dental 

Modification 
Grave 

Furniture 
Dental 

Pathologies 
Anemia 
Markers 

Periostic 
Reaction 

CM13 40 2 A Individual Primary 112 Inner Patio 25-29 F filing jade bead x x x 

n/a 41 3 A Individual Primary 111 Behind North Str. 3-5 n/a no n/a x no x 

CM14 42 4 A Collective Primary 112 Inner Patio 35-39 M filing incised vessel x x x 

CM15 42 4 B Collective Secondary 112 Inner Patio 

Middle 

adult F filing/incrust. no x x x 

CM16 42 4 C Collective Secondary 112 Inner Patio 40-44 M no no x x x 

CM17 43 5 A Individual Primary 111 Behind North Str. 

Middle 

adult F n/a no no x x 

n/a 44 6 A Collective Primary 112 Inner Patio 34-39 F filing incised vessel x x x 

CM18 44 6 B Collective Secondary 112 Inner Patio 

Mature 

adult M filing/incrust. no x x x 

CM19 45 7 A Individual Primary 112 Inner Patio Adult M n/a plain vessel no no x 

n/a: Not present. 
X: indicates presence. 

Table 4.2. Summary of burial identification at Chinikihá (modified from Liendo 2009a:210-211, Table 1). 
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Operación 201 (Chancalá) 

Also known as “La Cascada”, the Chancalá site is located in the terrains of 

Telesecundaria Chancalá, Chiapas in the Chancalá Valley, situated at 30 km SE of 

Palenque, and around 15 km SW of Tenosique, Tabasco (Flores 2010; Liendo 2009a) (see 

Figure 3.3).  Although 21 structures have been identified, including a ballcourt, palace, a 

pyramid and a stela (but no emblem glyph), this site was only secondary or “Type I-2” in 

comparison to Palenque or Chinikihá, the only two sites “Type I-1” because of their grand 

dimensions (Flores 2010; Liendo 2005a:38). 

 

A 2 x 2 m pit is located behind a platform that along with two other structures forms a 

central patio (Figure 4.4).  In this test pit, numerous ceramic, lithic and bone fragments 

were discovered in which appears to be as a midden that served as construction fill for the 

platform (Liendo 2009a).  It is interesting to mention that Liendo (2009a) reports that two 

semi-complete plates with deer bones were located in situ, although the exact location is 

unknown. 

 

Although no direct dates have been obtained for this context, the ceramics appear to be 

similar in style to those from the Murciélagos/Balunté phases from Palenque.  However, 

just like Chinikihá, the scarce presence of earlier material suggests an occupation that 

may have started before the Preclassic period. 

 

 
Figure 4.4.  Location of Operación 201 in the core of the  

site of Chancalá (Liendo 2009a:308). 
 

Operación 202 (San Juan Chancalaíto) 

The valley reconnaissance included San Juan Chancalaíto, also located in the Chancalá 

valley (Liendo 2009a) (see Figure 3.3).  More than 40 structures were found in 13 ha 

201 
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(Liendo 2005a:38).  Operación 202 is a 2 x 2 m pit located in the back of a platform to 

the East of a plaza formed by three other surrounding structures (Figure 4.5).  A large 

quantity of ceramics was obtained from top of an occupation floor, and a preliminary 

analysis suggests that this site can be dated to the Murciélagos/Balunté phases of the 

Classic period (Liendo 2009a).  Interestingly, almost no animal bones were found, as 

opposed to the excavations at Chinikihá and Chancalá. 

 

 
Figure 4.5.  Location of Operación 202 in the core of the site of  

San Juan Chancalaíto (Liendo 2009a:311). 
 

Operación 114 

This Operación was located directly behind the Palace, and was laid in a natural corridor 

formed by between the posterior wall of the Palace and a small natural hill, which acted 

as a natural barrier for the whole site to the east.  The northern extremity of this corridor 

is open, while the southern extension is delimited by the presence of a small platform.  

The Palace itself is in the middle section of the archaeological site of Chinikihá, and 

belongs to the architectural group known as “Group A”, also known as the “civic-

ceremonial centre” (Campiani 2010) (see Figure 4.1).  Within this section of the site, the 

Palace is situated on a low piedmont on the east side of a large closed plaza, with a 

ballcourt directly to the south of the Palace and other several large platforms surrounding 

the plaza, including some ceremonial buildings and domestic units (Figure 4.6, see inset).  

Its privileged position within the site stresses the importance of this building and possibly 

indicates that its inhabitants maintained a high status. 
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Figure 4.6.  Location of Operación 114 (from Liendo 2009a:215). 

 

This context was partially excavated in 2006, during the first season of Proyecto 

Arqueológico Chinikihá (PRACH).  During that season, exploratory works behind the 

palace were conducted, when only three 1x1 m test pits were dug (temporally named as 

Operaciones 1, 2 and 3), and a total of 267 faunal specimens were recovered (Figure 4.7).  

It was noticed that this context was associated with the Palace and therefore may 

represent an in situ deposit. 

 

 
Figure 4.7.  Detail of the location of Operaciones 1, 2, and 3  
during PRACH 2008 (modified from Liendo 2007, Fig. 5). 

114 
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The zooarchaeological analysis of Operaciones 1, 2, and 3 resulted in 65.1% of the faunal 

remains being identified as white-tailed deer (Odocoileus virginianus), with more than 

half of them being identified as juveniles.  It is interesting to note that more than half of 

all the white-tailed deer remains were displaying butchering marks (Montero 2008).  It 

was determined that this context could reflect both domestic and ritual activities (Montero 

2008:175).  Large fragments of ceramic vessels (some of them could be pieced back 

together), freshwater shells, and lithics, including blades and grinding stones were also 

present.  These indicated that the deposit could be a refuse deposit (Liendo 2009a:216).  

However, the large quantities of semi-complete and complete bones, as well as individual 

articulated skeletal elements that articulated, and above all, the dominance of a single 

faunal species suggested that this deposit could be the result of other processes.  It was 

tentatively identified as a “problematic deposit” (Montero 2008:175).  The presence of 

human remains, ceramic figurines and whistles, shell ornaments and carved bones—some 

of them even with some glyphs—contribute to the complexity of this rich deposit. 

 

Another test pit, Operación 13, was excavated in the northwest corner of the staircase at 

the front of the Palace; however, this context only produced 14 faunal specimens.  

Operación 13 may represent the temporal piling of trash near buildings, a common 

practice by the Maya (Chase and Chase 2000:69).  These “provisional deposits of trash” 

(Schiffer 1987:65) are a common practice among several past societies who conducted 

regular clean-ups of the areas where they lived, and trash is piled in areas of low transit, 

forming secondary and tertiary deposits (Chase and Chase 2000; Hutson et al. 2007; 

Schiffer 1987).  This context clearly contrasts to the materials recovered from behind the 

Palace, and suggests a differential waste management and disposal practicessby the Maya. 

 

In 2008, the second season of PRACH was conducted, with the main objective to 

complete the excavation of the deposit and identify its physical extension.  A 1x1 m 

square grid was set up, with an orientation N-S.  The grid covered the whole area behind 

the Palace, from the back wall to the piedmont; however, during this season, only a small 

section adjacent to the posterior wall of the Palace was excavated.  This resulted in a total 

excavated area of 17 m2 (Figure 4.8).   
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Figure 4.8.  Sketch of the excavation grid of Operación 114 (shaded squares were 

excavated during PRACH 2008) (modified from Trabanino 2008). 
 

The excavated squares are:  E1, E2, F1, F2, G1, G2, G3, H1, H2, I1, I2, J1, J2, K1, K2, 

L1, and L2.  Each of these squares was dug in 10 cm artificial spits for control purposes, 

although natural stratigraphy was also considered, which involved five cross-cut natural 

layers described elsewhere (Liendo 2009a:215).  Once the superficial organic layer was 

removed, the excavation of all pits was conducted.  The first three Layers—I, II and III, 

from top to bottom—were fully excavated in all the squares, and just a few of the squares 

reached Layers IV and V, with a maximum depth of 1.5 m, especially on the SE corner of 

the grid, formed by squares I, J, K, and L (see Liendo 2009a for a detailed explanation).   

 

During the 2006 season, it was believed that this archaeological context was in direct 

association with the Palace (Liendo 2009a; Montero 2008).  However, at the end of the 

2008 season, a stuccoed floor was partially discovered between Layers III and IV, 

running all over the grid, and probably this surface was associated with the south platform 

rather than with the Palace itself (Liendo 2009a:216) (Figure 4.9).  It is believed that this 

floor represents an occupation surface (Liendo 2009a:216).  
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Figure 4.9.  Operación 114, located behind the back wall of the Palace  

and north of the South Platform (modified from Liendo 2009a:216). 
 

The floor was situated very homogeneously between Layers III and IV; however, on top 

of the floor there was a 10 cm sterile layer formed by sand and small pebbles, suggesting 

that the deposition of the material above the floor corresponds to a later period in the 

constructive sequence, including the construction of the south platform (Liendo 

2009a:216).  In this sense, the East and West profile drawings show that Layers I, II, and 

III are above a floor, while Layers IV and V would appear to be under it (Figure 4.10).  

Further more, the incipient presence of a second floor was recorded on the North profile, 

between Layers II and III, indicating the renovation of the occupational surface, although 

this floor did not covered the whole area.  In terms of the depositional sequence, recent 

excavations in this area include extensions to the east and south of Operación 114, and 

have revealed that this deposit extends all the way to the south platform (Liendo 2012).   

 

The archaeological materials are not homogeneously distributed within the context, but 

the bulk of the archaeological materials were concentrated in squares I, J, K, and L, 

intermingled with large stones covered with mortar and/or stucco, and between Layers I-

III.  Several discrete concentrations of bones, shell and fragments of refitted ceramics 

were discovered among the bulk of the deposit, which help in understanding the 

formation of the context as well as its depositional history.   
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Figure 4.10.  Profile of excavation showing the stuccoed floor (from Liendo 2009a:217). 

 

Other archaeological materials recovered from Operacion 114 

Excavations during this season resulted in thousands of faunal bones, freshwater shells, 

and ceramic fragments, as well as a fewer fragments of ceramic figurines—representing 

both humans and animals—and lithic tools made of obsidian and flint.  Fragments of 

grinding stones, bone and shell ornaments, and human bones were also encountered 

although in less proportions.   

 

More than 17,000 ceramic sherds were recovered from Operación 114 during the 2008 

season, and are currently being analysed by Esteban Mirón (UNAM).  Most of the 

ceramics were very well preserved and showed no post-depositional modifications.  His 

preliminary analysis points to an overwhelming presence of ceramics associated with 

food production, storage and serving wares, and in less quantity, the presence of ritual 

vessels.  The distribution of ceramics is resembles that of the faunal bones, with most of 

the utilitarian vessels found in squares I, J, K, and L.  Food preparation and storage wares 

include large jars with narrow necks (more than 40 cm in diameter) and large unrestricted 

bowls (more than 40 cm in diameter).  In terms of the serving wares, these are present in a 

slightly higher proportion than those used for cooking and storage, and are variable in 

size, ranging in diameter from small (10 cm) to large (40 cm).  The most common forms 
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include hemispherical bowls, plates and dishes; many of these forms present globular 

legs, and are elegantly decorated with iconography inside and out (Mirón 2012) (Figures 

4.11 and 4.12).  The size, quality, and decoration on many of these ceramics are a 

common feature found almost exclusively at higher ranked sites (Mirón 2012:347).  The 

presence of large serving plates may suggest that they were used to present large amounts 

of food to a party of people, while the inclusion of smaller ones, probably points out to 

the presence of personal vessels, including vases for drinks.   

 

 
Figures 4.11 and 4.12.  Hypothetical reconstruction of an incised tripod vessel (left), and 

a Murciélagos-Balunté ceramic complex (right) for Chinikihá (courtesy of Esteban 
Mirón). 

 

Ritual ceramics were also found intermixed and in small quantities.  These include vases 

(for drinking), musical instruments (whistles, drums), braseros, and incensarios, both 

forms related to the burn of incense.  Based on diagnostic forms, Mirón (2012:347, 

translation mine) also concluded that the ceramic assemblage represents “the sum of an 

indeterminate number of activities that were conducted in the immediate vicinity”.  These 

activities may have included domestic and ritual activities conducted by the inhabitants of 

the Palace. 

 

Felipe Trabanino (UNAM) is conducting an ongoing macrobotanical and phytolith 

analysis.  For this thesis flotation was performed on several samples from Operación 114, 

and seeds of “jobo” or hog plum (Spondias mombin), “vejuco de uva” or water vine (Vitis 

tiliifolia), and “granadilla” or passion flower (Passiflora sp.), species that may have been 

fermented to produce alcoholic or sedative beverages were identified.  They were 

probably used in rituals (Trabanino 2012:234).  The use of drugs and fermented 

beverages is considered as one of the archaeological signatures of feasting events 

(Hayden 2001:40). 
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Phytoliths from corn leaves were also found, and Trabanino suggest that they may have 

been used to wrap foodstuffs, or as an offering.  In this study, pine needles, and palm 

leaves that may have been used ritually were identified.  Interestingly, a wood charcoal 

fragment was also analysed and it was identified as ocote (Pinus sp.), a common item in 

rituals in modern times.  Its presence in this context suggests that Chinikihá may have 

participated in a trade network with the highlands of Chiapas, or the Petén region in 

Guatemala, via the Usumacinta River (Trabanino 2012:234). 

 

Situating Operacion 114 in a Chronological Framework 

A temporal range for Chinikihá has been gained from the presence of large numbers of 

ceramics in deposits from Operación 114, as well as vessels accompanying the burials 

from the North Structure.  These can be corroborated with a limited number of direct 

dates.  Furthermore, the style and pastes displayed also account for the exchange 

networks that operated in the whole region. 

 

Using the ceramic complex as a temporal proxy 

It is important to note that surprisingly, the ceramics from Palenque—and therefore, 

Chinikihá—have not been studied extensively (Jiménez 2009).  The fine divisions 

between phases are tentative, so for the purposes of this thesis, Palenque’s chronological 

framework has been adopted for Chinikihá.  Hence, the ceramic sequence for Chinikihá 

has been closely paired to Palenque’s own analysis, and although a more comprehensive 

treatment of interaction between Palenque and outlying sites is needed (Rands 2007:25), 

we can understand the socio-political interactions in which Chinikihá was intertwined if 

we compare studies from Palenque.  At Palenque, there is a lack of substantial ceramic 

sequence during the Preclassic when compared to other mayor Maya sites, such as Copán 

and Tikal (Marken and Straight 2007: 286-287).  However, evidence of Preclassic 

ceramics does exist in nearby sites, including Chinikihá, where early ceramics come 

mainly from caves and mixed deposits (Rands 2007).  Overall, the ceramics in the whole 

region resemble Olmec wares during the Preclassic period (Marken and Straight 2007: 

286-287; Rands 2007:30), stressing the importance of the region in the exchange network 

between the Olmec region and the Yucatan Peninsula and throughout the Lowlands area 

(Andrews 1986:41-42).  Other connections may have existed between Chinikihá and 

Piedras Negras in earlier periods (Rands 2007).   
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During the Early Classic, local wares were produced at Palenque, with a clear influence 

from the Petén region, located to the southeast of Palenque (Mark and Straight 2007).  

Nevertheless, once architectural constructions started at Palenque, local wares were more 

predominant, and the influence from the Petén is not important ever again (Mark and 

Straight 2007:290).  Rands (1967) analysed the ceramics from several sites in the 

Palenque region, and suggested that the connection between Palenque and Chinikihá was 

very strong during the Classic period.   

 

Recently, a formal attempt to study exclusively Chinikihá’s ceramics has been undertaken 

(Jiménez 2009; Mirón 2012).  The ceramic pastes are very variable, but locally 

manufactured, although the decoration show affinities mainly with Palenque, but there is 

a small portion of materials that resemble those from Piedras Negras, a site situated to the 

south of Chinikihá, in the Usumacinta River area (Esteban Mirón, personal 

communication 2010), and the Petén in Guatemala, as well as with Campeche in the 

Yucatan peninsula (Jiménez 2009:108).  

 

In terms of the ceramics present in Operación 114, a few are from the Early Classic 

period (ca. 450-600 AD) were underneath the floor, possibly indicating that this floor is 

an earlier construction phase of the Palace (Liendo 2012:175).  Furthermore, some 

ceramic remains found directly on top of the stuccoed floor were identified as Aguila 

Naranja (Rodrigo Liendo, personal communication 2011), a type that is representative of 

the Classic period, and are related to the Petén area in Guatemala (Liendo 2003:96; Rands 

1977).  The bulk of the materials in the deposit have been identified as Late Classic 

period, in particular to the Murciélagos and Balunté phases (Liendo 2012:175).  

Stylistically, these materials are similar in form and decoration to the ceramics from 

Palenque during the same time period (Mirón 2012), situating Layers I, II, and III in the 

Late Classic period.  Furthermore, a fragmented plate with the calendar date of 752 AD 

was found in this context (Liendo 2012:176), confirming that this deposit may have been 

formed during the Late Classic. 

 

It is interesting to note that other materials with iconography that were found within this 

context include two turtle plaques with incised glyphs.  One of them includes a partial 

glyph (Figure 4.13), most possibly a month glyph (left), and the main glyph (right) reads 

SIH-ya-ja, “he/she was born”; the writing style is consistent with that of the Late Classic 

period in the Lowlands area (Peter Mathews, personal communication 2011). 
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Figure 4.13.  Incised turtle plaque with the glyph “he/she was born”  

(drawing by Peter Mathews). 
 

Comparing the ceramic assemblage from Operacion 114 with other sites 

Tripod and four-legged serving plates are common in other sites, especially in non-

domestic contexts (Sheets 2003).  The elegance of these plates indicates that their use was 

reserved for special occasions (Sheets 2003:21).  Some of them display glyphs that 

indicate what they were used for, including tamales stuffed with some sort of meat, as it 

is well known that meat was reserved for special occasions (Beaudry-Corbet 2002; 

Hendon 2003).  Two examples found during the Classic period come from Uaxactun, 

Guatemala (Zender 200) and Ceren, in El Salvador (Sheets 2003:21).  The iconography 

found on them suggest that at least in some cases, tamales were filled with deer meat, as 

the plates present the sak chijil/hil waaj logogram or “white-venison tamale” (Bíró and 

Montero 2008; Zender 2000:1044-1050) (Figure 4.14).   

 

  
  
 
 
 
 
 
 
 
 

Figure 4.14.  White-venison tamale logogram, or ta SAK-chi-hi-li WAJ (K6080), 
 and ta SAK-ki CHIJ ji-li WAJ on a plate from Uaxactun (circled in red) 

(from Zender 2000:1044, fig. 10). 
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The large size of some of these plates points to a communal consumption and sharing 

special foods during ceremonies, that might have taken place at all levels of the society, 

from household level, to communal feasts that were probably sponsored by the elite.  At 

the Classic period site of Ceren, an analysis of domestic households showed that 

decorated four-legged plates were probably used to serve tamales, some of them stuffed 

with meat including venison, but most generally tamales were stuffed with maize, 

amaranth, manioc and other edible plant foodstuffs (Hendon 2003:208; Sheets 2003).  

Some of these plates were polychromes and imported from Copán, stressing that domestic 

ceremonies involving the consumption of meat tamales in elegant plates was not that 

common (Sheets 2003:21), and probably conducted only on specials occasions.   

 

Closer to Chinikihá, in Late Classic Palenque, a “plate for eating tamales”, as suggested 

by the waaj glyph carved on its inner walls, was recovered from a tomb in Temple XV, 

suggesting that it may be possible that similar plates were also included in other burials of 

elite members as offerings of food in the form of meat tamales (López 2006:5-6) (Figure 

4.15, letter B).  Plates with tamales are a common representation in iconography, 

especially in scenes inside structures where kings and other elite members are being 

presented with commodities, accompanied by feasting of tamales and a fermented drink 

or a cacao drink (Reents-Budet 2000:1026).  The high incidence of these plates in the 

archaeological record, in association with large quantities of faunal remains, may suggest 

that feasts were a common activity during the Classic period in the whole Maya area.  

Examples of feasts in the literature include Altun Ha (Reents-Budet 2000), Lagartero 

(Koželsky 2005), among others.   
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Figure 4.15.  Examples of ceramic plates for possibly serving tamales: A) three-legged 

plate with incised decoration from Operación 114; Chinikihá (from Mirón 2012); B) plate 
with waaj glyph from Temple XV, Palenque (from López 2006); C) Iconographic 

representations of plates with tamales (from Zender 2000:1046). 
 

Remains of serving wares are usually mixed with other ritual ceramic objects, such as 

figurines, whistles, and other ritual paraphernalia.  For example, in a feasting event for 

Copán during the Late Classic/Terminal period (circa 650-1000 AD), Hendon (2003) 

identified the presence of food preparation, ritual food serving and eating, and long-term 

storage ceramics.  Among the ritual wares, the author identifies fancy bowls and dishes to 

consume food and drink, as well as other ritual paraphernalia, such as cylinders, figurines, 

whistles and “candeleros” (a tubular ceramic container with unknown function), as well 

as highly decorated vessels used to serve and consume food and drink (including 

cylindrical vases, plates, bowls, and dishes) (Hendon 2003:218).  Vases for drinking 

fermented drinks, made of cacao or maize, are present in many contexts identified with 

ritual feasting in the Maya area (Hendon 2003; LeCount 2001; López 2006).  The 

combination of plates for tamales and vases for drinking chocolate in feasting ceremonies 

is confirmed by pictorial ceramics containing images of presumed elite members during 

the Late Classic period (Reents-Budet 2000:1026).  At this point, it is interesting to note 

that many of these ceramics, including service and ritual vessels, are present in Chinikihá, 

especially at Operación 114.   
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Direct dating 

Only two direct dates are available for Chinikihá, both from Operación 114; nevertheless, 

a relative chronology has been established from the ceramic sequence for Chinikihá and 

the two other sites.  Two samples of faunal bone were sent to the University of Arizona 

AMS Laboratory in Tucson, Arizona for AMS dating (Table 4.3).   
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Sample 
Num. Lab Num. Tissue δ13C value F (d13C) +- dF (d13C) 14C age BP +/- 

Calendric 
Age cal AD +/- 

Chronological 
phase 

AA94169 X19961A Rib -20.6 0.8621 0.0057 1,192 53 825 72 Balunté 

AA94170 X19962A Metacarpus -20.8 0.8539 0.0047 1,269 44 743 54 Murciélagos 
Table 4.3.  AMS dates for Chinikihá (Calibrated with CalPal, <http://www.calpal-online.de>). 
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Both samples were fragments of bone from white-tailed deer (Odocoileus virginianus).  

Sample AA94169 (rib) represents Layer II (above the floor), and AA94170 (metacarpus) 

represents Layer IV (under the floor).  Sample AA94169 in the upper Layer II resulted in 

a calibrated date of 825±72 AD (Balunté phase), while sample AA94170 in the deeper 

Layer IV was slightly earlier with a date of 743±54 AD. (Murciélagos phase).  The 

difference between these two dates suggests that the context was formed in a relative 

short period of time (less than 100 years) (Figure 4.16).   
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Figure 4.16.  AMS dates from Operación 114 showing square/layer. 

 

A single AMS date was taken by a team of geologists from IIA-UNAM from a soil 

sample directly under the stuccoed floor, and resulted in an earlier date, situating the 

deposit under the floor in the Early Classic period (Rodrigo Liendo, personal 

communication 2011).  Interestingly, they conducted some resistance studies over the 

area, and concluded that the whole deposit was probably laid in a single episode that is 

related to the construction of new architectural features related to the Palace (Liendo 

2012:175).  However, concluding that the deposit in Operación 114 was the result of a 

single episode is not straightforward, and part of the analysis presented in Chapter Eight 

is focused on identifying the differences in the distribution of materials within the deposit, 

in order to infer its function. 

 

In a preliminary analysis of Operaciones 1, 2, and 3 from the 2006 season, it was 

observed that the materials from this context presented different degrees of weathering, as 
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well as a high percentage of bones with faunal modifications suggest that it was an open 

context, at least during some times (Montero 2008).  The presence of modified materials 

was not exclusive to a specific layer, and their presence is mingled with materials that are 

not modified at all, thus, suggesting differences in the formation process that may be the 

result of a series of activities conducted by the inhabitants of Chinikihá.  These include 

the possibility of materials being placed in this context as part of a general cleaning of 

occupational surfaces (Montero 2008), which would include those materials that are 

heavily eroded materials and with a high percentage of modifications that resulted from 

an extensive exposure, such as faunal modifications, especially rodent gnawing.   

 

In contrast, the large deposit of bones that resulted from human consumption, with some 

of them found still clearly semi-articulated suggests a rapid deposition (Montero 2008).  

Hence, one of the objectives of this analysis will be to study all the faunal material from 

this context in order to make inferences about the formation process and the identification 

of possible differences in the spatial patterning through time, taking into consideration the 

presence of the stuccoed floor.   

 

The analysis of the ceramics is nowhere near completed, however, Jiménez (2009) 

conducted a partial analysis of the 2006 ceramics, and Esteban Mirón is currently 

analysing the rest of the materials at IIA-UNAM.  A partial study of the macrobotanical 

remains and charcoal from the 2008 season was conducted by Trabanino (2008, 2012), 

but is not yet completed. Unfortunately, the analyses of figurines and lithics are in their 

early stages and no information was available at the time of this writing.   

 

Until the field season of 2008, all faunal remains have been analysed by myself (Montero 

2008; Montero and Núñez 2011; Montero et al. 2011), and the same methodology is 

being used to analyse the materials obtained since 2009 by Carlos Varela, from Escuela 

Nacional de Antropología e Historia (ENAH) from an excavation that extended to the 

south of Operación 114, and other contexts around Chinikihá.  As it can be seen, 

Operation 114 proved to be far more complex than initially thought and a third field 

season was conducted at the end of 2009.  Therefore, the material and information from 

this last season were not available to me when I conducted my own laboratory analysis in 

Mexico, and are not included in this thesis.  It is important to stress that once all the 

archaeological materials have been analysed, they will be integrated in the future, in order 
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to propose a heuristic interpretation.  However, the analysis of each type of archaeological 

materials, should arrive at similar conclusions to those proposed here.   

 

Summary 

In this Chapter, a detailed description of the faunal assemblages found within the 

Proyecto Arqueologico Chinikihá (PRACH) in 2008.  A series of human and faunal 

remains were recovered from diverse excavations, including Operaciones 110, 111, 112, 

114, and 115 from Chinikihá, Operación 201 from Chancalá, and Operación 202 from 

San Juan Chancalaíto.  In Operación 112, a set of human burials was identified inside a 

patio, and are summarized in this Chapter. 

 

Of all the Operaciones that had faunal remains, Operación 114 stands out as it was the 

largest context (17m2) and presented large quantities of ceramics, lithics, faunal and 

human bones, as well as numerous malacological remains.  Several ceremonial objects 

were also found within the same context, and reflect a possible use by the elite.  The 

context has been situated chronologically within the Late Classic period through the 

ceramic analysis, the association to the architectural structures, and two radiocarbon tests 

from faunal remains.  In the next Chapter, I present the zooarchaeological methodology 

applied to the study of the faunal collection from Chinikihá. 
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CHAPTER FIVE 

 

ZOOARCHAEOLOGICAL METHODOLOGY 

 

 

The objective of this chapter is to describe the methodology used to identify and analyse 

the faunal material recovered by PRACH in 2008.  A substantial synthesis of the 

development of Mayan zooarchaeology has been discussed elsewhere by Emery (2004c).  

One of the recurrent limitations in conducting Mayan zooarchaeology is that most studies 

use different methodologies and therefore, the results are not comparable, or because data 

are not yet available to build a robust regional database to conduct comparisons (Emery 

2004c:198, 2004d, 2010:33). 

 

The present analysis is a continuation of the work carried out previously on archaeofaunal 

material recovered at Chinikihá from partial excavations and discussed elsewhere 

(Montero 2008).  The results of both analyses are comparable and complementary, since 

the same methodology was applied to both of them.  This work will be subsequently used 

as a framework in order to conduct intra-site comparisons in the Palenque area (Carlos 

Varela, personal communication 2011).   

 

The material analysed here represents a diversity of contexts, including domestic and 

possible ritual discard.  However, a greater emphasis has been placed on the analysis of 

Operación 114 because of its importance to understanding the formation processes of a 

ritual context.  The zooarchaeological results for all of the Operaciones are presented in 

Chapter Six, but a detailed examination of Operación 114 will be discussed in Chapter 

Seven. 

 

Basic quantification (NISP and MNI) of all the material present in the different contexts 

is presented firstly as an overall analysis, and then, independently by Operación with 

special attention to Operación 114, the context behind the Palace.  A description of all the 

variables identified is also included, and it will then be used to discuss how this 

methodology can be used in the identification of distinctive consumption patterns, such as 

repetitive ceremonies or feasting among the Maya elite. 
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Zooarchaeological Analysis 

In May and June 2008, excavation works at Chinikihá were conducted.  I was able to 

participate in the excavation of the context behind the Palace, in order to identify discrete 

elements among the massive quantity of material.  This however proved to be a very 

difficult task, since the materials seemed to be distributed homogeneously in the deposit.  

This is probably due to a rather quick sequence of deposition that could have been the 

result of one or a few events.  Although the excavation methodology was planned in order 

to identify discrete episodes of deposition, this proved to be extremely challenging task. 

Nonetheless, in some cases it was possible to identify a close relationship between certain 

faunal remains and some ceramic fragments from semi-complete vessels or figurines 

(Figure 5.1). 

 

 
Figure 5.1.  Remains of a tripod plate, where faunal bones were 

found underneath it from PRACH 2008 (from Liendo 2010). 
 

The context was excavated by a large team that followed an agreed methodology 

described elsewhere (Liendo 2009a).  All the recovered archaeological materials were 

transported to the field laboratory, where local hired staff cleaned parts of the faunal 

remains.  Some soil samples were floated as part of the macrobotanical analysis, and 

small fragments of animal bone were recovered, and separated.  In April 2009, I travelled 

to Mexico City for five months to conduct the identification and preparation of the 

isotope analysis. Cleaned material as well as the rest of the unwashed material was then 

transported to the laboratory at Instituto de Investigaciones Antropológicas, UNAM, 

where a project member cleaned the remaining bones.  All materials were cleaned with 

running tap water and a soft toothbrush, air-dried, and stored at these facilities.  The 

material was then transported to the Laboratorio de Paleozoología “Ticúl Alvarez” from 

Instituto Nacional de Antropología e Historia (INAH) in Mexico City, where matching 
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broken fragments were glued together and taxonomic identification was conducted, with 

the guidance of Oscar Polaco.   

 

A database template was created in the computer program Excel 2003, and data were 

recorded for each individual fragment of bone. Basic information included provenance 

data such as square, stratigraphic layer, species and element, but also other information 

was registered, including element, element side, and element portion.  This information, 

plus the age and sex make up the minimal unit of analysis or specimen (as defined by 

Grayson 1984:16).  Other characteristics were also recorded, especially the taphonomic 

modifications—cultural and non-cultural—such as type of fracture, presence of carnivore 

and rodent gnawing, weathering stage or erosion, presence of root etching, and insect 

modifications, location and type of processing marks—including butchery and other 

carcass-processing modifications (including cut marks and burned bone), as well as 

presence of pathological conditions.  Water damage and presence of concretion (calcium 

carbonate) was also annotated.    

 

Limitations 

Although most of the excavation back dirt was collected and bagged, it was not possible 

to complete the flotation at the time of the 2008 field season, and was not conducted until 

later.  However, Trabanino (2008) did carry on some soil flotations, primarily to recover 

macrobotanical remains, but when bone remains were encountered, they were also 

collected, and integrated to the main collection by pit and layer.  Among the materials 

recovered by flotation are small fragments of mammal bones and shell fragments; 

however, it was noted that no small or micro fauna were collected, hence, small and 

micro fauna, may be relatively low in this context, with a bias towards big mammal 

fragments.  It is well known in zooarchaeology that recovery methods affect sample 

variability and bias against small animals and elements (James 1997; Quitmyer 2004; 

Wake 2004).   

 

A few fish bones were recovered from flotation conducted during 2010, but were not 

integrated in this analysis. Dr Raul Valadéz from IIA-UNAM is currently studying them.  

Nevertheless, some fish species have relatively large bones and have been recovered by 

hand in archaeological excavations where there was no flotation or screening (Carr and 

Fradkin 2008:150).  It is possible then that the low frequencies of fish so far obtained at 

Chinikihá, may indeed be a reflection of the low numbers of fish bones from this 
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assemblage.  However, the absence of fish and other small mammal species may have 

been a cultural preference, as it has been seen that in some sites, even with the use of 

sieves, there is no fish present (Yaeger 2000).  This would also extend to the lack of bird 

and the few reptile bones (mostly worked turtle bones) that have been recovered, all from 

Operación 114.  The absence of riverine and marsh resources in sites that humans could 

have exploited has also been noticed for other sites, including the site of Seibal on the 

Pasion River (Pohl 1985a), and San Lorenzo, on the Belize River (Yaeger 2000). Thus, 

the lack of fish in deposits resulting from human consumption may reflect a cultural 

choice, or differential disposal practices. More research needs to be done in order to 

understand the use of aquatic resources by the Maya (Pohl 1985a:136). 

 

Defining the Variables 

Different societies use animals in a wide variety of ways, and among these, both profane 

and ritual use may be reflected in the type of animal used, age, sex, skeletal completeness, 

presence of burned bone, and butchering patterns (Reitz and Wing 1999:275-276).   

 

Specimen count 

The basic counting unit within a given faunal assemblage is the identified specimen 

(Grayson 1984:17) or skeletal part (Lyman 2008:5), and is defined as any individual 

skeletal remain, whether it is anatomically complete or not.  In this analysis, the term 

skeletal portion refers exclusively to a segment of the skeleton, such as hind limb (sensus 

Lyman 2008).  Although counting all taxonomic fragments may not be a direct reflection 

of the life assemblage (Grayson 1978), the results of commensurate quantification of 

archaeofaunal remains is vital when comparisons between samples are to be carried out 

(Klein and Cruz-Uribe 1984).  In this sense, all quantifications are a measure of 

abundance of the species present in a specific context.  Species frequencies can be 

calculated in different ways, depending on the objective of the analysis.  In this thesis the 

Number of Identified Specimens (NISP), and the Minimum Number of Individuals (MNI) 

are used.  All quantified materials are presented as absolute and relative frequencies 

(NISP) in order to represent absolute and relative abundances (MNI) (Grayson 1984:17).  

The objective of this is to counteract the differences in assemblage size when regional 

comparisons are carried out. 
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Number of Identified Specimens (NISP) 

Also known as the Total Number of Fragments (TNF), this is the simplest measure of 

frequency of the actual number of identified fragments, being a bone or a tooth, attributed 

to each taxon, plus those than cannot be identified to taxon (Hesse and Wapnish 

1985:112; Lyman 2008:27; O’Connor 2000).  Many factors affect it, including the 

transformation from life-to-death-to-deposited assemblage (Klein and Cruz-Uribe 1984), 

the post-depositional taphonomic history (O’Connor 2000), and the degree of 

fragmentation (Klein and Cruz-Uribe 1984:25; O’Connor 1985).  Perhaps the most 

important counterpoint is that it assumes that all species are equally affected and 

therefore, present a similar survival trend (Chaplin 1971:64). 

 

On the other hand, NISP has two obvious advantages, as it is primary data, readily 

obtainable at the same time when bone identifications are done, and these values are 

cumulative, making them easy to update with subsequent additions of new data (Klein 

and Cruz-Uribe 1984; Lyman 2008).  Rather a descriptive tool, NISP best reflects a 

measure for taxonomic abundances (Grayson 1984; Lyman 2008:140), and it is useful for 

inter-sample statistical comparisons, as it represents the raw data, and vital for any 

zooarchaeological analysis.  No further calculations of dietary contributions can be 

derived from NISP figures; thus, I explore this topic and the processing patterns of the 

species present by comparing the distribution of butchering units, Minimum Number of 

Elements (MNE), and skeletal completeness (Lyman 1979).  Data is presented in tables 

and basic graphs, and to test for significance of the results, I applied a series of basic 

univariate statistical tests including analysis of variance (ANOVA), chi-square, Student’s 

t distribution, Kolmogorov-Smirnov D, Kendall’s tau, and Spearman’s rho, depending on 

the size of the sub-samples and the assumptions about their distribution to be analysed.  

The combination of the data presented in different forms, and the basic statistical analysis 

of chi-square, can be very helpful when analysing the basic components of a deposit 

(Ringrose 1993). 

 

In the present analysis, refitted specimens were counted as one specimen, as in many 

cases, these can be the result of breakage during deposition, excavation, or subsequent 

handling (Reitz and Wing 1999:156). This also includes all epiphyses and diaphyses that 

are separate—usually unfused due to young age—but belong to the same bone.  However, 

in instances where two or more bones were articulated, they were counted separately, as 

during the excavation, in most cases, it was not possible to identify if they were laid 



 106

together, but disarticulated, or appeared as an articulated portion.  The accuracy of 

calculating NISP values relies heavily on the specimen identification.  Identified 

specimens are those that could be assigned at least a Family—or even a Genus and 

Species (Lyman 2008).  In this sense, ribs were very fragmented, and therefore were 

recorded in “size-related groups”, such as small/medium and medium/large mammals 

(Klein and Cruz-Uribe 1984:19), and is in line with other works in the Maya area (Emery 

2010; Teeter 2001).  On the other hand, care was placed to identify vertebrae and ribs, as 

they were fairly complete, and their presence informs us about carcass processing 

activities.  In some cases, it was possible not only to identify species, but also, to record 

the region on the spine they belonged to.   

 

Minimum Number of Individuals (MNI) 

MNI has been extensively used among palaeontologists, and was introduced to 

archaeology by White (1953) as a method to calculate quantity of meat provided by each 

taxon that was present in the archaeological record.  Since then, several authors have used 

and modified the way MNI is calculated, and an extensive discussion on how MNI has 

been defined is presented elsewhere (Lyman 2008).  It is best defined by Reitz and Wing 

(1999:194) as “the smallest number of individuals which is necessary to account for all of 

the skeletal elements of a particular species found in the site”.  Traditionally, MNI 

considers that for each taxon, the most ubiquitous skeletal element is identified, 

depending on whether it is a paired or unpaired bone (O’Connor 2000).  However, 

calculations of MNI can be tedious and are more prone to error than NISP (Klein and 

Cruz-Uribe 1984), and MNI tends to exaggerate the importance of rare species or other 

fauna represented by small frequencies (Grayson 1978; Reitz and Wing 1999).  In reality 

it seems very difficult to determine pairs (Lyman 2008:39), therefore MNI is calculated 

based on the presence of the most commonly occurring sided skeletal element of a taxon 

in an assemblage.  In this sense, vertebrae were not considered for MNI calculations.  

Despite this, MNI has proved to have an advantage over NISP, because MNI does allow 

calculation of dietary contribution of a particular species (White 1953).   

 

In this analysis, MNI was calculated by the most common skeletal element, and only for 

those remains that were identified to the lowest taxonomic level; complete and 

fragmentary bones were considered, but no pairing was conducted, although, if the 

element was a paired one (left and right), the higher count of the two was used (Reitz and 

Wing 1999:198). Skeletal element, age, and sex were also considered.  MNI was 
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calculated separately for each separate Operación, as they represent different cultural 

units; however, no different MNI was calculated for each stratum, as the remains of a 

single animal may be scattered horizontally, as it has been noticed in previous studies (see 

Montero 2008).   

 

Minimum Number of Elements (MNE) and Skeletal Completeness 

One of the main questions that any zooarchaeological study should seek to quantify is the 

level of bone fragmentation and its origin.  This is not as easy or straightforward task, but 

it can answer other questions such as, is fragmentation the result of human or carnivore 

activity? Are different body parts more common than others?  What parts were targeted, 

transported, or consumed more often than others?  

 

Although details of what was exactly consumed by past societies may never be known, it 

is possible to identify the common prey animals, and this in turn, helps us better 

understand people’s dietary preferences (Lyman 1979).  The focus is shifted from the 

species consumed to a more specific portions analysis (Lyman 1979).  For this purpose, 

some zooarchaeological concepts have been developed, such as the Minimum Number of 

Elements, and Skeletal Completeness.  But in order to gain a better understanding of these 

concepts, it is necessary to define what a skeletal element is.  A skeletal element refers to 

a specimen that can be identified to a single specific bone, such as the humerus, while 

anatomical regions are a group of adjacent skeletal portions, such as forelimb (Lyman 

2008).  The analysis by MNE and Skeletal Completeness will be applied only to 

Operación 114, as the rest of the Operaciones produced a very low number of specimens. 

 

Minimum Number of Elements (MNE) 

MNE is defined simply as “the minimum number of skeletal elements necessary to 

account for the specimens under study” (Lyman 2008:218).  MNE is derived from the 

number of elements represented by the fragmentary remains, based on the presence of 

overlapping landmark features (Reitz and Wing 1999:215). More specifically, MNE 

considers “the most common portion of each skeletal element and represents the sum of 

right and left sides for elements that naturally occur in pairs” (Stiner 1994:237, italics 

mine).  In the present study, MNE was calculated following Stiner (1994) and Reitz and 

Wing (1999), but adapted to fit the data presented here.  In calculating MNE, isolated 

teeth were not considered as their presence tends to over-estimate head counts.  Long 

bone shafts were also not considered, especially when fragmentary or unfused; as in many 
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instances they were not identified any further than just assigning them to the 

medium/large mammal category, and therefore, their presence would be under-estimated.   

 

MNE is subject to the same constraints as MNI, in the sense that MNE is defined by the 

researcher, and therefore, MNE figures may be not suitable for intra-sample comparisons.  

Hence, each researcher should state the methodology used to calculate NISP, MNE, and 

MNI (Lyman 2008:221).  Also, as with MNI, MNE are obtained for each context and 

should not be summed up in order to obtain a grand total for a whole site.  Therefore, one 

should be aware of its limitations as an analytical tool, and limit its use to specific 

contexts. On the other hand, MNE provides different information from that of MNI.  

NISP and MNI are measures of species abundance, ignoring the specific composition by 

skeletal parts that form the sample.  Two samples with similar NISP and MNI may be 

completely different in the body parts they represent (Klein and Cruz-Uribe 1984).  MNE, 

as an index to measure skeletal frequency, is very useful when aiming to distinguish 

differences in animal use (Reitz and Wing 1999:202-203).  MNE is useful when 

comparing the presence of certain skeletal elements and how they differ when compared 

to a complete skeleton (Lyman 1994:102). It is because of this quality that MNE will be 

used in this analysis, as it provides complimentary information on dietary input from a 

particular taxon (Lyman 1979:539).   

 

Skeletal Completeness 

Measuring skeletal completeness and bone fragmentation can be used to identify 

differences in context, such as, if a deposit is cultural or natural (Lyman 1994), or if is the 

result of ritual or domestic activity, as the proportion of complete versus fragmented 

reflects the presence of complete or specific body parts in the archaeological record.  It 

has been seen that in clearly ritual contexts, such as animal burials, the presence of one or 

more whole animals is expected, as observed in examples from around the world. These 

include China (Jing and Flad 2005:257) and Mesoamerica. For example, in Burial 2 of 

Teotihuacan, that contained several complete animals, and more specifically in the Maya 

area, a complete but headless deer found at Copán (Williamson 1996:5). This is in clearly 

different to domestic discard contexts where less complete skeletons are expected 

(Randolph 1992:371).   

 

In this thesis skeletal completeness was measured using the formula;  

d = log X-log Y 
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where D = log ratio, X is the percentage of each skeletal portion identified to a particular 

taxon in the archaeological assemblage, and Y is the percentage of this same portion in a 

complete skeleton (Reitz and Wing 1999:212).   

 

Another way of analysing skeletal completeness (Stiner 1994:241-242) is the calculation 

of four indices based on anatomical regions that compared the overall proportion of head 

elements to a combination of limb parts.  Emery (2010:42) combines these indices and 

proposes the ratio: {limb/(cranial + axial + distal)} to measure the proportion of meat-

bearing elements to non-meaty ones.  This last one will be used in this study as it allows 

determining element distribution as a probable result of subsistence patterns. 

 

When processing an animal, the carcass may be divided into anatomical regions, by 

disarticulation, following the logic of the carcass.  Butchering a carcass into smaller 

portions, then defines a skeletal portion that may include adjacent skeletal elements (i.e. 

humerus), adjacent anatomical regions (i.e. forelimb), or only parts of these (Reitz and 

Wing 1999:205); it is comparable to a “butchering unit”, which is culturally defined, and 

could potentially indicate what was considered consumable (Lyman 1979:539). 

 

However the most important thing to remember is that these concepts are arbitrary and 

can be used when studying an archaeofaunal collection.  As a classificatory system, 

different authors have classified the skeletal elements in different anatomical regions, but 

usually, these categories are skull, vertebrae, upper front and back limbs, lower front and 

back limbs, and distal elements (Binford 1978; Emery 2010; Reitz and Wing 1999; Stiner 

1994).  Each of them comprises one or several skeletal elements, according to different 

criteria depending on the author’s own research central question.   

 

Because one of the aims of this study is to explore the dietary and processing patterns of 

faunal resources, the unit of classification is based on the location of butchering marks, as 

this will allow the identification of which body parts of the animal were used (Lyman 

1976; Perkins and Daly 1968).  Butchering marks, mostly for skinning and disarticulation, 

are located on articulations, and may include several anatomical regions (Reitz and Wing 

1999).  These are the head (antler, skull, and mandible), neck (atlas, axis, and the rest of 

the cervical vertebrae), torso (sternum, thoracic and lumbar vertebrae, ribs, and sacrum), 

upper front limb (scapula and humerus), lower front limb (radio, ulna, carpals, and 

metacarpals), upper back limb (innominates, and femur), lower back limb (patella, tibia, 
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tarsals, and metatarsals), and distal (phalanges).  In Table 5.1, a comparison between 

different classifications is presented.   

 

Binford (1978)a Stiner (1994)a Reitz and Wing 
(1999) a 

Emery (2010)b Montero (this 
study) 

Antlers, skull, 
and mandible 

Horn/antler Head 
(Horn/antler, 
skull, and 
mandible) 

Cranial (antler, 
skull) 

Head (antler, 
skull, and 
mandible) 

 Head (Skull and 
mandible) 

   

Atlas, axis, and 
cervical 
vertebrae 

Neck (cervical 
vertebrae) 

  Neck (atlas, axis 
and cervical 
vertebrae) 

Thoracic 
vertebrae and 
first two ribs on 
both sides 

Axial column 
(vertebrae, 
innominate and 
sacrum) 

Axial (vertebrae, 
ribs, sternum) 

Axial (Neck, spine, 
and ribs) 

Torso (thoracic, 
lumbar, sternum, 
ribs, and 
sacrum) 

Lumbar 
vertebrae, 
sacrum and 
pelvis 

    

Sternum and 
costal ribs 

    

Rib slabs     
Front legs 
(humerus, radio, 
ulna, carpus, 
metacarpus, and 
phalanges) 

Upper front 
limbs (scapula, 
and humerus) 

Forequarter 
(Scapula, 
humerus, radius, 
and ulna) 

Upper limb 
(Scapula and 
humerus)  

Upper front limb 
(scapula, and 
humerus) 

Rear legs 
(femur, patella, 
tibia, tarsus, 
metatarsus, and 
phalanges) 

Upper hind limb 
(femur) 

Hindquarter 
(innominate, 
femur, patella, 
tibia, and 
sacrum) 

Rear upper limb 
haunches 
(innominate, and 
femur) 

Lower front 
limb (radio, 
ulna, carpal, and 
metacarpal) 

 Lower front 
limbs (radio, 
ulna, carpus, and 
metacarpus) 

Forefoot (carpal, 
and metacarpus) 

Lower limbs 
(radio/ulna and 
tibia) 

Upper back limb 
(innominate, 
femur) 

 Lower hind 
limbs (tibia, 
tarsus, and 
metatarsus) 

Hind foot (tarsal, 
and metatarsus) 

Distal 
(carpus/metacarpus, 
tarsus/metatarsus, 
and phalanges) 

Lower back limb 
(patella, tibia, 
tarsal, and 
metatarsal) 

 Feet (phalanges) Foot 
(metapodium, 
phalanges) 

 Distal 
(phalanges) 

a Based on anatomical regions 
b Based on skeletal regions 

Table 5.1.  Comparison between different classifications of skeletal elements. 
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As can be seen from Table 5.1, the portions are very similar between authors.  However, 

there are some interesting differences, specifically in which category are the innominate 

and the distal elements considered.  The classification of a specific skeletal element in a 

category can be an arbitrary decision, or based on ethnographic observations (Binford 

1978; Reitz and Wing 1999:206; Stiner 1994:240), and in most cases, these divisions are 

logical and will follow the animal’s own anatomy.  In this study, I have decided to follow 

the classification used by Emery (2010) based on ethnographic descriptions of 

hunter/butcher choice of meat cuts by the Maya; however, some minor modifications 

were made in order to explore more specific distributions of certain elements.  

 

As it can be seen, choosing one classification over the others will ultimately have an 

impact on the analysis of skeletal elements and their interpretation in terms of the 

consumption behaviour of a specific group, and in the way the distribution of skeletal 

elements allow us to explore other topics, such as the taphonomic history of a deposit, 

which parts are arriving to the site, which ones are being considered as primary discard, 

and how the animal carcasses are being butcher or further processed.  Therefore, the 

distribution of specific parts can inform us not only of the activity that was conducted in 

specific sites, but also, which parts did a specific group consider more or less valuable.  

Additionally, preservation of certain elements can be useful when reconstructing the 

taphonomic history of a deposit.  

 

The method used here will assist in addressing a wide range of issues, such as differential 

survival of skeletal elements, whether due to post-depositional or because of cultural 

decisions made by the Maya.  As it was observed among the modern Maya in Chiapas, 

these groups place different dietary and utility values on meat portions.  For example, 

among the Maya, there is a difference in terms of which skeletal elements are present in 

specific sites, such as inland or coastal contexts.  Carr (1996:255) suggests that skull 

fragments are more common in inland processing sites, while on islands, such as 

Cozumel, there are more antlers and metapodia and bones that are useful as tools.  

 

Similarly, the presence or absence of certain skeletal elements can be used to explore the 

possibility of a ritual consumption.  It has been suggested that the Maya elite preferred the 

back limb for ritual consumption (Pohl 1990). Therefore a large quantity of these bones 

would be expected in deposits associated with the elite (Montero 2009) and ritual 

consumption.  Iconographic images of a lord presented with an animal’s haunch are 
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recurrent (Devendhal 2005; Masson 1999), suggesting that their consumption was 

conducted in feasts (Bíró and Montero 2008; Emery 2007b). One of the aims of this 

analysis will be to test if there’s a positive correlation between skeletal elements, 

especially the haunch, and the elite context at Chinikihá.   

 

In testing for MNE and skeletal completeness I will not include isolated teeth, as it results 

impossible to know whether they come from a cranial element or a different one; hence, 

including them, would only tend to increase cranial counts by double counting this 

element.  Also, for skeletal completeness, only positively identified bones for sidedness 

were included.  Similarly, those vertebrae not positively identified as cervical, thoracic, or 

lumbar were also left out.  To allow for inter-element comparisons, a standardization 

process was conducted, using a modified version of the method proposed by Stiner 

(1994:240-241).  Stiner (1994:241) proposed to use raw MNE counts, collapse them into 

nine anatomical “regions”, and then standardize them by dividing the raw MNE by the 

expected number of elements for artiodactyls.  The highest ratio may serve as an 

estimated number of carcasses from which food was obtained (Stiner 1994:241). 

 

Minimum of Animal Units (MAU) and Food Utility Index (FUI) 

Because the presence of skeletal elements is in closely reflects how a society decides to 

butcher a carcass, a pair of measures derives from MNE. These are Minimum of Animal 

Units (MAU), and Food Utility Index (FUI).  Binford (1984:50) changed MNI to MAU 

and defined it as “the minimum number of different specimens referable to a given 

anatomical part used in classification”.  Once MAU values are calculated, the highest 

value is used as a standard and converted to a normal scale by multiplying it by 100 

(%MAU) (Binford 1984:50). 

 

Food Utility Index (FUI) as defined by Metcalfe and Jones (1988) is another index where 

body parts are ranked according to their utility, which in turn is defined by various factors 

including decisions based on transportation, and general value of specific sections in an 

economic framework.  The application of FUI is important because it will allow us to see 

which body portions, although of high value or utility are missing from the context. 

 

Taxonomic identification 

Taxa identification was carried out with the aid of Biologist Belem Chávez at the 

Laboratorio de Paleozoología (INAH). These were based on comparisons with the 
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reference collection housed there, as well as bibliographical manuals and other references 

(EA.FLMNH 2003; Olsen 1964, 1982; Schmidt 1972).  Sorting the remains started with a 

basic classification into identifiable and not identifiable, with the latter being ignored 

hereafter (Klein and Cruz-Uribe 1984:17). This includes those fragments that were too 

small, and/or eroded to be identified at all.  However, there were some bones that were 

identifiable to Class level, and therefore were grouped in a larger more general category, 

depending of their size.  They were grouped in “small/medium mammal” if they were the 

size of a domestic dog and smaller; “medium/large mammal” was reserved for animals 

larger than a dog.  The rest of the identifiable material was then re-sorted into more detail.  

All bone fragments that were classified initially as identifiable are included in this 

analysis.  

 

In order to avoid inter-personal variation, a methodology was discussed with the 

laboratory assistant, and in case of doubt, it was settled when we both agreed with the 

identification. Finally, the same statistical analysis of the material was conducted in its 

totality in order to maintain comparability with the previously analysed materials 

(Montero 2008).   

 

Analysis by location 

Osteological and malacological material was recovered from different excavation fronts, 

or “Operaciones” at Chinikihá, following the general excavation plan for PRACH 2008.  

These include Operaciones 110, 111, 112, 114, and 115.  Also, two sites located in the 

valley survey were included. These are San Juan Chancalá (Operación 201), and the site 

of Chancalaíto (Operación 202) (see descriptions in Chapter Four). These are analysed 

firstly at site level, as one analytical unit in order to observe site patterns, and then, 

analysed individually, in order to realize intra-site comparisons.  Detailed analysis of 

Operación 114 is presented in Chapter Eight. 

 

Diversity index 

In zooarchaeological analyses, measuring the diversity of a zooarchaeological collection 

means exploring the composition of an assemblage, where particular taxa are represented 

(Lyman 2008:173; Reitz and Wing 1999:102).  Although they are intrinsically 

interrelated, their independent calculation permits an exploration of the different 

properties of a sample (Bobrowsky and Ball 1989:5).  Diversity is defined as “the number 

of categories represented in a sample or as the manner in which a quantity is distributed 
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among those categories”, and intrinsically, this definition refers to two concepts, those of 

richness (the number of categories), and evenness (the order of abundance) (Jones and 

Leonard 1989:2).  The definition of richness is the number of taxa in a community (Reitz 

and Wing 1999:102), and species evenness measures the similarity in abundance of 

several taxa in a sample (Emery 2010:41).   

 

Diversity, also known as “heterogeneity”, thus assesses the variability in both the number 

of categories or species and the abundance of individual species with a single value 

(Brobowsky and Ball 1989:5).  This is to say how many individuals are present in how 

many species, or as Lyman (2008:174) states [diversity] signify a family of variables used 

to describe the structure and composition of faunas and collections of faunal remains”.  

The analysis of archaeological diversity offers the potential to understand functional and 

processual relationships (Jones and Leonard 1989:3), represented with one single value. 

 

To calculate diversity, two indices were used: the Simpson’s index and the Shannon-

Weaver index.  To obtain the Simpson’s index (Reitz and Wing 1999:103) the following 

formula was used:   

 

D = 1- Σ{n(n-1)}/{N(N-1)} 

 

where: D = heterogeneity, n = specimen count/species, and N = total specimen count.   

 

The Shannon-Weaver index—or Shannon-Wiener function—was also obtained because it 

is crucial to obtain richness and evenness values (Reitz and Wing 1999:105).  It was 

calculated with the formula: 

 

H’ = -Σ(pi)(Log pi) 

 

where: H’= information content in the sample, pi =the relative abundance of the ith taxon, 

and Log pi = the logarithm of pi (usually the natural logarithm). 

 

As mentioned before, in order to calculate diversity, richness and evenness have to be 

calculated.  Put simply, richness is the variety of species or “wealth” represented in a 

sample (Bobrowsky and Ball 1989:5).  It is useful when comparing different collections, 

so sample size also affects its value.  Although some researchers just consider the number 



 115

of taxa present in a sample (Lyman 2008:143), in this study, richness was calculated 

using an index, namely, Odum’s Richness index (Odum 1971), because there is no 

sample-size dependency with the use of Odum’s index (Emery 2010:41).  Species 

richness was calculated using the formula:  

 

R = (s-1/logN) 

 

where: s = number of taxa and N = total specimen count. 

 

Species evenness between assemblages was calculated using simple variance based on the 

proportional abundance of species or frequency (Bobrowsky and Ball 1989:7). Also 

known as equitability, evenness is calculated here with the following formula: 

 

V’ = H’/Log S 

 

where: H’ = the Shannon-Weaver function, and S = the number of species in the 

community (Reitz and Wing 1999:105). 

 

Although NISP can be used when calculating all the indices, MNI counts were preferred 

here because unlike NISP, MNI are not affected by differential fragmentation among 

different species, therefore, making it ideal for intra-species comparisons (Cruz-Uribe 

1988). 

 

Age, sex, seasonality and mortality profiles 

Age 

There are two methods of ageing animals, the juvenile-adult distinction—based on 

epiphyseal fusion and deciduous/permanent teeth distinction—and the continuous 

distinction, based on dental age classes (Davis 1987:39).  As a consequence, different 

methodologies are applied depending on whether the specimen was a tooth or a bone; age 

identification is based on dental eruption and/or dental wear, and epiphyseal fusion 

respectively.  For the white-tailed deer aging, Lewall and Cowan (1963), Purdue (1983a) 

and Severinghaus (1949) were used but for other large mammals, Reitz and Wing 

1999:76) were consulted.  For Pecari tajacu, Woodburne (1968) was used to separate 

juveniles from adult peccaries.  For the domestic dog, the works of Blanco et al. (2009) 

and Crockford (2009) were used.  Finally, Hale (1949) and Jones (2006) were useful 
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guides in the estimation of age in rabbits. When ageing human remains, the works of Bass 

(1995) and White (1991) were consulted. 

 

For deer teeth, mandibular dental pieces were used (Severinghaus 1949:202), preferably a 

permanent molar—M1, M2, or M3—and they have to be complete and still in the 

alveolus; height, length and width were measured with an electronic calliper.  Molar 

height was measured according to Klein and Cruz Uribe (1984:46).  In order to assign an 

age for deer teeth, a combination of individual measurements, and comparisons with 

eruption/wear patterns was applied.  Age in deer by this method is presented in half 

yearly increments.  When it was possible, a specific age cohort was assigned, but in other 

instances, it was only possible to classify specimens as juvenile (presence of deciduous 

teeth), sub-adult (if permanent teeth have erupted but were unworn), and adult (if 

permanent teeth were worn).  Age groups based on dentition eruption/wear include: <12 

months (juvenile), 12-24 months (sub-adult), and >24 months (adult). 

 

For the post-cranial specimens, age was based on the timing and order of ossification of 

epiphyses to diaphyses (Driesch 1976:4; Edwards et al. 1982; Purdue 1983a:1207). It 

relies on the identification of the fusion stage of the epiphyseal plate, whether the element 

was initially fused, half-fused or fully fused (Lewall and Cowan 1963:629).  The four age 

classifications used here are under 12 months, between 12 and 29 months, between 29 

and 35 months, and over 35 months of age, when a specific age cohort can be assigned.  

These intervals also include the variability in age that a difference in sex might cause, as 

noted by Purdue (1983a:1212) and Lewall and Cowan (1963). 

 

Other authors do not assign a specific age, but base the age groups according to the 

degree of fusion present between both epiphyses and the diaphysis (Reitz and Wing 

1999).  According to Reitz and Wing (1999:183) a juvenile has unfused epiphysis in the 

early fusing category, and presents porous bone whereas a sub-adult specimen is unfused 

in the middle-late and adults have complete fusion in the late fusing category. When a 

fragment does not present the late-fusing epiphysis, but presents the early or middle-

fusing one, it could be a sub-adult or an adult; therefore these are considered as 

indeterminate (Reitz and Wing 1999:183). 

 

However, these terms are comparable to the age intervals proposed previously with a 

juvenile specimen of 12 months or younger and is characterised by the presence of 
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deciduous teeth, and/or by the presence of totally unfused epiphyses (proximal and 

distal).  Between 12 and 29 months of age, permanent teeth are present (but unworn), and 

an early or middle level fusion can be observed, although later fusing ones may not be 

and these are called sub-adults.  Between 30-35 months, in the immature individuals, the 

remaining late epiphyses are fusing.  Finally, adults are those who present all of the 

epiphyses fused, and are over 35 months of age.  By 78 months of age, or 6.5 years of 

age, complete ankylosis of all epiphyses has occurred (Lewall and Cowan 1963:635). 

 

Age identification methods, using teeth eruption/wear and epiphysis fusion, have specific 

disadvantages, and both suffer from preservation problems. Ageing by teeth seems to 

offer a narrower age category due to the fact that teeth growth is genetically controlled, as 

opposed to epiphysis fusion, which is relative to the degree of epiphyseal fusion and is 

directly related to the differential preservation of some of the skeletal elements, which 

complicates the task (Davis 1987).  Although age seems to be the determinant factor in 

epiphyseal closure, other factors, such as nutrition and sex, may also affect fusion rates 

(Purdue 1983a:1212).  It can be predicted that the degree of accuracy in identifying a 

specimen’s age will depend greatly on the element itself, whether it is a dental or post-

cranial element.  Therefore, a comparison between different age profiles that include teeth 

and epiphyseal fusion is necessary in order to understand differential age-related survival, 

and consequently, mortality profiles (Munson and Garniewicz 2003:415; Steele 

2003:421).  This should allow a better understanding and provide stronger inferences of 

age profiles.  

 

Sex 

Identification of sex in white-tailed deer is not an easy task, and although deer are 

sexually dimorphic, geographic and temporal variation can obscure the differences by sex 

(Purdue 1983b).  Perhaps the best way to identify sex is obtaining several measurements 

from specific bone elements—for example, the tibia (Purdue 1983b)—sex identification 

can also be evaluated morphologically by qualitative differences (Purdue 1983b).  For 

white-tailed deer, male animals present pedicels and antlers and females do not, making it 

easy to identify sex when a complete skull or the frontal bone at least is present.   

 

In the post-cranial skeleton, the pelvis is perhaps the best element to look at when sexing 

deer, specifically by evaluating the frontal pelvic girdle and it depends on the 

development and position of the ilio-pectineal eminence (IPE), as stated by Edwards and 
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colleagues (1982).  The IPE’s position on the edge of the acetabular branch of the pubis 

exhibits obvious sexual dimorphism, an seems consistent after 12 months of age 

(Edwards et al. 1982:545), and among males IPE is a rounded protuberance; in females 

on the other hand, IPE has a sharp edge, often flattened or shelf-like in appearance 

(Edwards et al. 1982, table 1).  

 

In conclusion, it can be seen that the deer pelvis presents a clear morphological difference 

between sexes, a condition that needs to be fulfilled if sexing an animal macroscopically 

(Chaplin 1971:100). Although it has been observed that the most promising method is 

measuring when it comes to identifying sex (Klein and Cruz-Uribe 1984:40), in this 

study, sex was identified morphologically, focusing on the IPE as time was very limited 

to conduct laboratory analysis in Mexico City. 

 

Seasonality and mortality profiles 

Seasonality, or the period of the year when an animal is most likely to have been born, is 

commonly identified by the growth of dentine and cementum that form bands or annuli.  

These alternating translucent and thick zones can be then counted and compared to 

individuals of known age (Hillson 2005). For deer, it is commonly done with the incisors 

(Gilbert 1966) or molars (Kay 1974; Ransom 1966).  This method is ideal to age old 

individuals with more precision, however it is an expensive method if commercially done 

and it can be time consuming.  In a similar fashion, measurements of long bone widths 

can inform us about the size of the animals (von den Driesch 1976), but again, due to the 

amount of material, it was decided not to take measurements at this moment, so in this 

analysis, an alternative simpler method was used.   

 

Seasonality was identified by a combination of age intervals based on teeth eruption and 

epiphyseal fusion in the postcranial skeleton, and the presence of antler still attached to 

male skulls when possible, and contemporaneous observations of when deer are born.  

For North America, the months of birth are between April and September, while in South 

America, births are more often during July and November (Álvarez-Romero and Medellín 

2005).  In the Maya region, modern figures report it is common to observe fawns from 

January to July, with the highest peak between April and June (Jolón 2005:95). It has 

been observed that white-tailed deer loses the antlers during spring, and sometimes even 

by February. This period also coincides with the birth of newborns (Álvarez del Toro 



 119

1977).  In this analysis, June was considered the mid-point for the identification of birth 

seasonality, which in return, allowed the identification of kill seasonality.   

 

There are three mortality profiles based on the proportions in which each of the age 

groups appears: catastrophic, attritional and prime-dominated (see Byers and Hill 

2009:303).  The catastrophic profile results in successively old age classes containing 

progressively fewer individuals (Klein and Cruz-Uribe 1984:56; Lyman 1994:118).  This 

is also known as a living structure or “L-shaped”, as it reflects a direct proportion of age 

groups in a living population (Byers and Hill 2009:303). The second group or attritional, 

results when individuals in their prime age are underrepresented and very young and old 

animals are overrepresented relative to their abundance in a living population. Attritional 

profiles generate a “U-shaped” distribution (Klein and Cruz-Uribe 1984:56; Lyman 

1994:118).  Disease, malnutrition and nonhuman predators account for an attritional 

profile (Steele 2003:420).   

 

Finally, a prime-dominated profile, as it name indicates it, has an elevated proportion of 

individuals of prime-age while juveniles and old individuals are underrepresented; its 

presence in an archaeological sample may reflect the targeting of the highest-return 

individuals in a population (Byers and Hill 2009:301) (Figure 5.2).  Prime-age in 

ungulates includes those animals with a complete set of permanent teeth, and the entry of 

animals to their reproductive phase (Stiner 1990:311).  The division between prime-age 

and old adult is based on the degree of teeth occlusal wear, particularly when more than 

half of the tooth crown is worn away (Stiner 1990:312).  Among white-tailed deer, a more 

uniform wear on all permanent premolars and molars is seen around 6.5 years, with the 

dentine exposed being more than double the thickness of the enamel (Severinghaus 

1949:221).  Coincidentally, it is also at 6.5 years that complete fusion of all postcranial 

elements (Lewall and Cowan 1963).  In this study, prime age is considered to be between 

12 months of age to 6.5 years of age, as almost all the epiphyses in the body have 

completed their fusion by this time, but the animals’ weight increase is minimal. 
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Figure 5.2.  Mortality profiles (from Byers and Hill 2009:303; fig. 3). 

 

For seasonality and mortality profiles, dental age was used as it is less prone to be 

affected by diet and environmental factors, as is the case with epiphyseal fusion (Davis 

1987).  Mortality is calculated as the number of dead individuals per age class (usually in 

MNI values) (Lyman 1994:118). 

 

The methodology proposed to identify seasonality was taken from Byers and Hill (2009), 

where each dental piece was assigned an age cohort based on the age groups already 

defined for white-tailed deer by Severinghaus (1949).  Because in the majority of cases, 

the age identified will cover more than just one cohort, the sum of the probability of an 

individual falling into any of the groups was identified (Byers and Hill 2009:309).  This 

summed probability was also used to generate mortality profiles.   

 

Combined, the identification of seasonality and mortality profiles can help in discerning if 

a specific archaeological context was the result of human or nonhuman activities, such as 

predator behaviour (Steele 2003), and scavenging (Munson and Garniewicz 2003). 

 

 



 121

Taphonomic modifications 

All modifications that were present on the archaeofaunal collection were recorded, as they 

provide us with useful information about faunal processing, and the formation process of 

the archaeological record (Lyman 1994).  Because of the natural environment conditions 

and the variability of the social practices of the Maya, it is well known that the recovery 

of faunal remains is skewed by differential preservation, chosen excavation locus, and 

archaeological recovery techniques (Chase et al. 2004:14).  It is for this reason, that it is 

imperative to record carefully the taphonomic modifications that might be present, as well 

as to identify the taphonomic agent that may have produced them.  The modifications that 

were registered include the type of fracture, faunal modifications, and human 

modifications.   

 

Degree of fragmentation and type of fracture 

A fracture is defined as a localized mechanical failure that results from applying an 

exterior dynamic force to a bone (Johnson 1985:160).  Depending on the condition of the 

bone, that is, if it was fresh or dry, it will respond in a predictable way, following the 

bone’s natural anatomy (Hill 1980:135; Lyman 1994:325). This in turn, is based on the 

very own microscopic organization of the collagen fibres (Blasco 1992:136; Johnson 

1985:175).  Each specimen fractures were recorded by presence or absence, agent, 

condition of the bone when fractured (fresh or dry), type of fracture and location.  The 

type of fracture present on each specimen was recorded, following the typologies by 

Lyman (1994) and Reitz and Wing (1999:158). 

 

To assess the degree and intensity of fragmentation, several ratios can be obtained 

including NISP:MNI and NISP:MNE (Lyman 1994:337; Richardson 1980:111).  The 

study of bone fragmentation is important when analysing osteological material possibly 

derived from human and animal consumption, as it allows an evaluation of the meat and 

bone marrow processing, tool production, and modes of food preparation by past societies 

(sensus Outram 2002), but also the possibility that other taphonomical processes may be 

occurring, such as trampling and secondary deposition by non-human agents. 

 

NISP:MNI informs us only which species had the highest degree of fragmentation, and 

how is this reflected on the number of individuals.  This method allows for comparisons 

by location, and species, it does not inform us on which bone or skeletal element is the 

most fragmented.  While the calculation of NISP:MNI is straightforward, NISP:MNE is 
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calculated by using only bone fragments and not complete skeletal elements, as doing so 

would reduce the proportional difference between the two (Lyman 1994:337).  Therefore, 

I also compared the number of fragmented bones against the presence of complete ones, 

as these are a common indicator of ritual activity (Twiss 2008).  To offset the problem of 

bone fragmentation and its influence on NISP, bone weights, MNE and MNI were also 

included.  The study of all of these in conjunction allowes to observe the emergence of 

patterning in ritual behaviour (Teeter 2001:69). 

 

Faunal modifications 

Modifications by animals include primarily carnivore chewing and rodent gnawing, and 

in lesser degree modifications by insects, and herbivores (Johnson 1985), and it can 

inform us on the general condition of the bone, as certain animals prefer to attack bones 

depending on whether they are fresh or dry (Lyman 1994).  The most common agents are 

carnivores and rodents, the former producing a diversity of marks, such as punctures, 

scratches, and chewing (Binford 1981; Johnson 1985; Lyman 1994; Montero 2008).  It is 

important to mention that carnivores attack primarily fresh bones, as they are targeting to 

extract the bone marrow; therefore, carnivore marks are more common on the extremes of 

long bones or on bone protuberances (White 1992:132-133). 

 

On the other hand, rodents target primarily dry bones, as they gnaw bones to prevent the 

growth of their incisor teeth (Denys 2002:474).  The appearance of rodent gnawing is 

small, parallel striations that are perpendicular to the long axis of the bone and usually 

cover large areas of the bone (Binford 1981:49; Blasco 1992:120-12). Finally, insect 

modifications were registered when they were present.  Insect modifications or 

“tunnelling” resemble channelling on cortical bone (Lyman 1994). 

 

Due to the exceptional state of preservation of the collection, it was possible to identify 

the presence of faunal modifications by simple visual inspection and the use of a 

magnifying glass.  In some cases, the identification of bone modifications was done with 

the aid of a stethoscopic microscope in order to identify the marks and determine the 

agent of modification. 

 

Human modifications 

Although there are many different anthropogenic modifications, two types were 

considered in this study, those that result from processing a carcass for human 
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consumption and those that result from manufacturing bone and shell tools and 

ornaments.  Within the modifications from preparing a carcass for its consumption, 

modifications include cut marks, hack marks, and blows, and great attention was put on 

registering the presence of cut marks, their frequency and orientation, as well as their 

location on individual bones and by body segment.  Human modification marks are the 

result of different processes, such as evisceration, butchering, dismembering, and bone 

marrow extraction, but they are not exclusive to only those ones.  Different carcass 

manipulation and processing lead to different cut marks, and it should not be assumed that 

there will always be a mark, as in many instances, these modifications are not always 

visible or present on all processed animals (Blasco 1992:112).  However, when they are 

present, they vary greatly according to the type of bone on which they appear, the skill 

and the tool used by the butcher (Binford 1981:105; Blasco 1992:107).  In this study, type 

of human modification, especially cut marks were classified following the works of 

Binford (1991), Blasco (1992), and Padró (2000).  Special attention was considered for 

those cut marks on articulation ends, that may imply butchering and disarticulation 

processes, as butchering has been defined as the human reduction of a carcass into 

consumable parts (Lyman 1994:294).  Cut marks were registered for all identified 

fragments, including those in the small/medium mammal and medium/large mammal 

categories. Interestingly, cut marks were also registered for human remains.  In this study, 

cut marks were counted by presence/absence and location, although the numerous 

individual marks were not recorded for the analysis. 

 

Technologically, Emery (2010) proposed a generalized model of bone-tool production 

that accentuates its highly repetitive nature and the standardization of the process.  Emery 

constructed a sequence of tool production based on a non-elite assemblage (the L4-3 

deposit at Dos Pilas from the Terminal Classic period) that was dominated primarily by 

mammalian long bones.  This reflected a stage of the tool reduction hierarchy, which will 

be generally determined by the faunal species and element chosen, including femur, 

humerus, metacarpal, and tibia.  “Stage 1” is the primary and secondary debitage 

removal, including the removal of epiphyses and other irregularities.  “Stage 2” 

modifications include the core production and finishing.  The resulting diaphysis from the 

previous stage can now be prepared for the initial cuts that include an unsmoothed 

horizontal cut that divides the shaft in two segments.  Either both or just one may be 

further smoothed. 
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Modifications of “Stage 3” includes the production of a vertical blank that begins with 

vertical scoring where the final cuts are going to be located, and a higher percentage of 

smoothed bones on the exterior and interior.  “Stage 4” remains involve blank finishing 

that result in final-sized blanks that are smoothed on both sides; any irregularities that 

were still present are completely removed.  Finally, “Stage 5” involves artefact 

production, which include various forms such as bone tubes, disks, and ornaments, 

although the majority can be classified as basic blank forms and/or perforators (Figure 

5.3).  Emery (2010:219) also suggests that “Stage 6” modifications are those from use-

wear; however, she found minimal evidence of this at the L4-3 context of Dos Pilas.  

What Emery found was a dense deposit with almost half of the material representing 

debitage or discarding from the manufacture of utilitarian implements, including needles, 

pins, awls and other perforators (Emery 2009:459).   

 

Emery (2009) also noticed that this context was different from others, in the taxa and 

skeletal element selected for the creation of tools.  At L4-3 context, there seems to be an 

ample favouritism for artiodactyls, especially white-tailed deer, and from this species, 

metapodials, femurs and tibias are most commonly chosen as raw material, with minimal 

evidence of crania, and axial elements.  The abundance of long bones in this tool 

production context also suggests that the haunches “were brought in by various hunters 

and were not the result of a single family’s subsistence” (Emery 2009:465). 

 

 
Figure 5.3.  Sequence of bone perforator production (in the form of needle) in  

the L4-3 assemblage in Dos Pilas (from Emery 2009:464, fig. 6a). 
 

Typologically, Moholy-Nagy (1994) classified the worked bone and shell from Tikal in 

three cateogories: technomic, sociotechnic and idiotechnic, based on their function and 
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the natural environment (habitat) that faunal remains came from.  The author identified 

materials as local and exotic, based on their origin, that is, if they were sourced out from 

the immediate surroundings or were obtained from other ecological niches.   

 

According to Moholy-Nagy (1994:110-111), the distribution of specific tools and 

ornaments varied through time, and then author further classified the worked bone from 

Classic period at Tikal in three main groups:  domestic tools, higher status and lower 

status.  These three classes have been present since the Preclassic and represent a long 

tradition; however, it is the high status objects with an idiotechnic—associated to ritual 

activities—function that appear to be exclusive only during the Classic period, 

disappearing by the Terminal Classic. Examples of domestic tools include awls, bodkins, 

pins, needles, perforators, spatulas, atlatl (spear thrower), central perforated disks and 

deer antlers.  Higher status objects are stingray spines, clasps for bead bracelets, sets of 

worked bone with incised hieroglyphs and drawings.  Whole amphibians, reptiles, birds, 

and marine fish can be found in special deposits.  Finally, in lower status deposits it is 

common to find beads, ear spools, dog canines and other kinds of animal teeth perforated 

for suspension, various types of perforated and unperforated long bone tubes, pulidores, 

glyph-inscribed bones, ladles, pendants and inlays (Moholy-Nagy 1994).  During the Late 

Classic it is clear that there is specialization in the manufacture of bone tools and 

ornaments and they are not from the common people (Teeter 2001:342).  According to 

Emery (2003:510), the selection of faunal species by the craft specialists to produce tools 

or ornaments reflected their social hierarchy.  At Petexbatún for example, it is possible to 

see that the middle/upper classes had a preferential access to certain species, such as the 

white-tailed deer for tool making (Emery 2010).  According to Moholy-Nagy (1994:108) 

it is probable that the elite controlled not only faunal resources for consumption as 

foodstuffs, especially those considered exotic.  They controlled their use for the 

production of tools, and probably held control over the manufacture process itself by 

using specialists.  Some of the objects are very similar in size, suggesting standardization.   

 

Weathering stages 

Behrensmeyer (1978:161) defines weathering of bone as a process in which inorganic and 

organic bone components are separated from each other and destroyed by physical and 

chemical agents.  Behrhnsmeyer proposed six stages (Table 5.2), and the number 

represents the highest degree displayed on the bone surface.  This methodology can only 

be used with mammals over 5 kg (Behrensmeyer 1978:153). Originally, she proposed this 
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classification in order to determine how long a bone was exposed on surface, and then 

inferred the amount of time (in years) for that erosion to happen.  However, it has been 

shown that the modifications observable on the bones reflect the physical conditions in 

which the remains preserved and not the timing (Johnson 1985:184; Lyman and Fox 

1989:313). 

 
Weathering 

Stage Description 
Range in years since 

death 
0 Greasy, no cracking or flaking, 

and perhaps with some soft tissue 
attached 

0-1 

1 Parallel cracking (longitudinal); 
articular surfaces perhaps with 
mosaic cracking 

0-3 

2 Flaking of outer surface 
(exfoliation), cracks are present 
and crack edge is angular 

2-6 

3 Rough homogeneous compact 
bone (fibrous texture); weathering 
penetrates 1-1.5 mm and crack 
edges are rounded 

4-15 

4 Coarse fibrous and rough surface; 
splinters of bone loose on surface; 
open cracks 

6-15 

5 Bone falling apart in situ; large 
splinters present; bone material 
very fragile 

6-15 

Table 5.2.  Weathering stages according to Behrensmeyer (1978). 
 

The terms exfoliation and erosion were also used to define the physical modifications on 

the bone surface, as these two processes can be very informative of context formation.  

Exfoliation may be the result of the moist/dry cycle to which a bone is subject in a matrix 

(Polaco et al. 1988), and is equivalent to stages 1 and 2 of Behrensmeyer (1978).  

Furthermore, exfoliation is a process in which the bone is lost in a laminar way, following 

the longitudinal cracks (Johnson 1985).  On the other hand, erosion is produced by 

trampling and/or wind action over a bone that forces it to be glazed, resulting in bone 

polish and smooth or rounded edges (Johnson 1985:189; Polaco et al. 1988:74). 

 

In this study, an overall weathering stage was scored for each specimen, following 

Behrensmeyer’s (1978:151-152) guidelines; that is, recording the most advanced degree 

of weathering present on a bone which covers at least 1 cm2 of the surface bone. 

 

Presenting the Results and Interpretation 

The results obtained from the zooarchaeological analysis are presented in Chapters Seven 

and Eight.  The whole collection of faunal remains from all Operaciones is treated as a 
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single assemblage and the results are presented in Chapter Seven, following the 

methodology discussed in Chapter Four.  On the other hand, Chapter Eight is focused on 

the analysis of Operación 114, as this context presented an overwhelming number of 

specimens used for dietary purposes.  Specific analysis based on a series of tests was also 

conducted in this Chapter in order to test regional and intra-site comparisons are also.  

The same variables defined in the methodology section were used in Chapter Eight, but 

are were combined accordinglyin order to include:  

 

1. testing for a spatial patterning  

2. testing for processing patterns 

3. testing for rituality 

 

Finally, the general analysis of the faunal remains and that of Operación 114 are 

integrated and discussed in Chapter Ten. 
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CHAPTER SIX 

 

THEORETICAL BACKGROUND TO ISOTOPE ANALYSIS 

 

 

There are a wide variety of methods that can be applied to study past diets—including 

direct analysis of plants and animals, tools and coprolites. However, these methods do not 

necessarily reflect the proportions in which food items were consumed (Larsen 

1997:270).  The reconstruction of palaeodiets has benefited enormously by the 

development and employment of chemical techniques, which analyze osteological 

materials directly (White 1999:XII), and allows us to gain direct information from 

ingestion, and not potential consumption (Schoeninger 1989; White 1999:XII). Bone 

chemistry, especially stable isotopes and trace elemental analysis, in particular alkaline 

earth elements, such as strontium (Sr), calcium (Ca), and barium (Ba) can characterize 

past human diet (Larsen 1997:270).  In this way diet can be directly measured rather than 

from potential consumption, which is assumed from indirect floral and faunal remains 

analysis (White et al. 2006a:144).   

 

While trace element analysis was the first chemical technique to be applied in the study of 

palaeodiets in Mesoamerica (Wright 1999a:197), recent studies have opted to use stable 

isotope analysis (mainly δ13C and δ15N) to investigate ancient subsistence in this vast area 

(Coyston et al. 1999; Gerry 1997; Gerry and Krueger 1997; Metcalfe et al. 2009; Reed 

1994, 1999; Scherer et al. 2007; White 1997; White and Schwarcz 1989; White et al. 

2001a, 2001b, 2006; Whittington and Reed 1997; Williams et al. 2009; Wright 2006; 

Wright and White 1996).   

 

Use of Isotope Analysis and its Justification 

The application of stable isotope analysis has increased considerably in recent times, and 

in combination with other studies, it can help us gain a better picture of a past society, 

including the study of human and faunal palaeodiets, animal domestication, 

reconstruction of palaeoenvironments, migration, and differential access to resources by 

the members of a group.  From these topics, two of them are of interest to this analysis: 

differential access to resources by the inhabitants of a settlement, and animal 

domestication for ritual purposes. 
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Because it is difficult to differentiate the status of individual members of Maya society 

(Chase and Chase 1992) when using more traditional archaeological methods, such as 

location of the burials, or quantity of good graves, researchers have resorted to isotope 

analysis as a means of identifying higher quality diets—i.e. consumption of meat—and 

therefore, possible differences in social status among burials (Coyston et al. 1999; Gerry 

1997; Mansell et al. 2006; Powis et al. 1999; Reed 1999; White et al. 1993; Wright 2006).   

 

Also, domestication of wild animals for ritual purposes has been an important topic when 

discussing the Classic Maya and the institutionalization and maintenance of social 

hierarchies (Bíró and Montero 2008; deFrance 2009), as members of the Maya elite 

would have differentiated themselves through their patterns of consumption (Pohl 

1985a:133).  According to some authors, the management of wild animals would have 

been through raising deer around their households (Pohl 1995:466), and/or the 

manipulation of their diet, and the inclusion of symbolic food stuffs, mainly maize 

(Masson 1999; White and Schwarcz 1989:460-461), which would leave a chemical 

signature that can be studied through isotope analysis (Emery and Thornton 2008b; 

Emery et al. 2000; White et al. 2001a, 2001b). 

 

The primary aim of using isotope analysis in this study is to reconstruct the palaeodiet of 

the faunal remains from the midden in order to explore the consumption of these 

resources by the inhabitants of Chinikihá during the Late Classic period.  In order to do 

so, I will examine the food web that was available for human and animal exploitation, 

through the study of modern and archaeological faunal and floral samples.  Second, I will 

centre on the faunal archaeological samples to reconstruct the diet, ecology and discuss 

the possibility of faunal management or domestication.  Finally, because “we are what we 

eat” (Tykot 2006:131; Schoeninger 1989:38), the isotope analysis is extended to a human 

burial sample located in the North Structure, in order to compare and contrast the results 

from the fauna and human samples from Chinikihá, since “any valid interpretation based 

on paleodiet reconstruction should combine the analysis of human and faunal samples 

from the same site” (Grupe et al. 2003).  Ultimately, the information generated by the 

human sample will bring any evidence about members of the elite accessing more fauna 

resources, and therefore eating more meat, as it is supposed to happen during feasting 

events. 
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In this Chapter, stable isotopes are explained as a background, followed by a brief 

description of the use of δ13C, and δ15N isotope analysis in the Maya area.  The 

methodology and sampling techniques used in the present study that covered two 

samples, a human burial sample from the North Structure, identified as members of the 

elite, and a faunal sample from behind the Palace are described.  The results of these 

analyses are presented in Chapter Eight, where I will discuss the possibility of a 

differential access to faunal and plant resources by the high class of Chinikihá, drawing 

from examples from other sites in the Maya area.  Also, the possible inclusion of 

domesticated fauna will be touched upon.  Finally, the isotopic data is be integrated with 

the results of the zooarchaeological analysis in Chapter Ten.   

 

A Theoretical Background 

Isotopes in the environment 

An isotope is defined as one of two or more forms that can be present in an element, for 

example, carbon.  These forms have the same number of protons in an atom’s nuclei 

(known as the atomic number), but with different number of neutrons, resulting in 

different atomic weights (Tykot 2006:131). Radioactive isotopes, such as 14C degrade 

through time, while stable isotopes (13C and 12C) do not get affected.  Carbon is 

omnipresent and forms part of almost all the materials that surround us, including air, 

oceans and soil, therefore, living organisms absorb carbon in multiple ways and 

assimilate it in their own tissues (Katzenberg 2008). 

 

Stable isotopes in bone tissues 

Bone is formed primarily by two elements, one organic (collagen), and one mineral 

(hydroxyapatite or bone apatite), and in both it is possible to find nutritional information 

(Larsen 1997:290).  Collagen contains approximately 35% carbon and 11-16% nitrogen, 

making it the tissue of choice for carbon and nitrogen isotope analysis (Katzenberg 

2008:416).  The presence of hydroxyapatite helps the collagen to survive degradation, 

although it still does degrade over time, depending on post-deposition taphonomic 

conditions, particularly temperature variations (Roberts et al. 2002; Wright and Schwarcz 

1996).  In contrast to collagen, the carbonate and phosphate fraction present in the 

inorganic part of the bone and teeth, have proved to be more resistant to degradation 

(Wright and Schwarcz 1996).  Recent controlled studies have shown that collagen reflects 

the protein intake, while bone apatite and tooth enamel provides a picture of the total diet 

(Ambrose and Norr 1993; Krueger and Sullivan 1984; Tieszen and Fagre 1993, but see 
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Chisholm et al. 1982; Schwarcz 2000).  Ultimately, the information obtained from both, 

collagen and apatite, will provide different but complimentary dietary information for 

reconstructing paleodiet (Tykot et al. 2009:168; Wright 2006:80).   

 

Plant ingestion, canopy effect, and tissue fractionation 

Wild and domesticated plants photosynthesize atmospheric carbon dioxide (CO2) that is 

then metabolized into compounds that we classify as carbohydrates, proteins and lipids, 

which are then consumed by an animal and then converted into their body tissues (Tykot 

2006:132).  Plant consumption provides the pathways for C and N isotopes into the bone 

(Hedges et al. 2006). Therefore, a result from δ13C isotope analysis will reflect the chosen 

photosynthesis path.  The value of δ shows there are differences on how photosynthesis is 

carried on among C3 (Calvin-Benson), C4 (Hatch-Slack), and CAM (Crassulacean Acid 

Metabolism) plants (Larsen 1997:271).  C3 plants, usually located in more temperate 

areas include a variety of grasses, trees, shrubs and tubers, with values ranging between    

-26‰ to -38‰, averaging -22‰ (Tieszen 1991).  On the other hand, because C4 plants 

discriminate less against heavier δ13C isotope from CO2, their values are less negative 

than C3 plants (Larsen 1997:271), ranging from -9‰ to -21‰, with an average of -

12.5%.  C4 plants are adapted to hot and dry climates, including grasses, such as maize, 

amaranths, and chenopods (Tieszen 1991).  As it can be seen, C3 plants are about 14‰ 

more negative than C4 plants (Larsen 1997).  However, in dense forests, the 

reassimilation of respired CO2 may have an important effect on plants near the forest 

floor, that may present values as low as -35‰; this is known as “canopy effect” (van der 

Merwe and Medina 1991). 

 

Because of different physiological processes, such as metabolism, what is eaten is not 

reflected one-to-one in the consumer’s remains, but as Henry Schwarcz (2006:316) 

expresses it, “you are what you eat, plus an isotopic offset (fractionation)”.  Some dietary 

constituents may be preferentially “routed” to particular organs or tissues (Schwarcz 

1991), resulting in a heterogeneous internal distribution of the stable isotopic signal 

acquired from the food intake. Thus, the constant relationship between diet and tissue 

(Δdt) for every tissue needs to be calculated (DeNiro and Epstein 1978, 1981; Tieszen et 

al. 1983), and failing to acknowledge this fractionation, may lead to under or 

overestimation of dietary sources (Tieszen et al. 1983).  However, because archaeological 

bone is the only organic tissue that survives in many cases, we need to understand how 

diet to bone fractionalization works. This is now known as the “linear mixing model”, 
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where all carbon atoms from dietary proteins, lipids and carbohydrates were incorporated 

to an animal’s tissue in the same way; this was mainly applied to apatite carbon (Tykot et 

al. 2009:160).  More recently, however, it was observed that dietary protein is selectively 

incorporated and is better reflected in the consumer’s collagen, while apatite will reflect 

the dietary lipids, carbohydrates and protein (Ambrose and Norr 1993; Tieszen and Fagre 

1993).  This is known as the “macronutrient routing model” (Tykot et al. 2009).  

Therefore, apatite values can be taken as the average of carbon content in the diet (the 

whole diet), while collagen will overemphasize the protein component (Ambrose and 

Norr 1993).   

 

The values for 13/12C of bone collagen (δ13Ccol) can vary between 1‰ and 6%, depending 

on the consumer’s size (DeNiro 1987; Krueger and Sullivan 1984; Schwarcz et al. 1985); 

however, it has been accepted that the δ13Ccol  of a consumer is an average of 5‰ higher 

than those of the diet (Ambrose 1993; van der Merwe and Vogel 1978). However, the 

5.0‰ enrichment works well only with agriculturalist societies or mono-isotopic diets 

(Gerry and Krueger 1997; Tykot et al. 2009), where protein sources are limited. In 

contrast, wild animals (carnivores and herbivores) and non-agriculturalist societies will 

obtain protein from different sources, and/or experience secondary fractionation, thus 

producing a higher variability in δ13Ccol (Lee-Thorp et al. 1989; White et al. 2001a:374-

375).  On the other hand, this does not seem to affect the diet-apatite relationship, 

therefore reconstruction of the whole diet is more robust when done from apatite (δ13Cap) 

(Ambrose and Norr 1993).  Again, there is some fractionation from diet to bone apatite 

(Tykot et al. 2009).   

 

Finally, the ontogeny and turnover rates of collagen and apatite in bone and teeth should 

be considered, since bone collagen will reflect long-term diet in adults, however a diet 

rich in protein might also produce similar values.  Bone apatite is laid down faster than 

bone collagen, but still representative of the diet, while tooth enamel apatite is laid down 

rapidly and not replaced (Tykot et al. 1996:356).  Therefore, the analysis of dental apatite 

from tooth enamel will also provide information on the diet composition, but considering 

the age of tooth formation (Mansell et al. 2006).  Because teeth enamel apatite is formed 

during childhood, its values will reflect the diet during earlier life years.  1M will reflect 

the diet since birth up to 3 years of age (Wright 1999b:437), while molar 2M will reflect 

the diet during childhood (3-7 years), and it is completed by 12-16 years of age (ElNesr 

and Avery 1994); finally, molar 3M will reflect an adult diet (Coyston et al. 1999:226).  
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Isotope Measurements 

Isotopic indices are measured with a mass spectrometry, and are compared against a 

universal standard that possesses a known value.  In the case of carbon, it is relative to the 

VPDB standard (Vienna PeeDee formation, a marine fossil limestone from South 

Carolina from a geological formation known as Belemnitella Americana), for nitrogen is 

AIR (Ambient Inhalable Reservoir) (Coplen 1994; Craig 1957; Gerry 1997:42, footnote 

p. 1; Larsen 1997:271).  The relative abundance of isotopes is so small that it is expressed 

in parts per thousand, commonly denominated ‘permil’ (‰); the index is expressed as 

δ13C and δ15N, where the value of δ is calculated with the following formula: 

 

δ (‰) = {[R(sample) – R (standard)] / R(standard)} x 1000    (1) 

 

where R = 13C/12C, or 15N/14N(Craig 1953). VPDB has an established value of δ as 0‰, 

which works as a reference point for all the samples of unknown value (Gerry 1997).  

Because the 13C/12C ratio is usually lower than that of the reference VPDB standard, the 

δ13C values are usually negative (Tykot 2006:132).  In general, the average δ13C for C3 

plants is -26‰, while for C4 plants the average δ13C is -13.0‰ (Deines 1980). 

 

A) Identifying maize consumption through carbon isotope analysis 

There is not a single isotope index that will single out any particular diet component, but 

the values of δ13Ccol, δ13Cap, and δ15N are tightly interrelated. For terrestrial herbivores, 

plant proteins and carbohydrates supply carbon to both collagen and apatite, whereas for 

omnivores and carnivores, lipids from animal foods are also contributors to apatite (Tykot 

et al. 1996:356).  In theory, animals fed on corn, wild or domesticated, when consumed 

by omnivorous animals—including humans—produce higher isotope values, both in 

collagen and apatite, but especially in the latter (Tykot 2006: 138).   

 

In terms of identifying corn consumption, it has been proved that δ13Ccol reflects this 

value better (Coyston et al. 1999:225). A pure C3 feeder will have a δ13Ccol value of -

21.5‰, and a strict C4 diet will be δ13Ccol ratio of -7.5‰ (Gerry and Krueger 1997:197).  

Because it is a bimodal distribution, a mix diet of C3 and C4 plants will produce 

intermediate values between these two extremes (Gerry and Krueger 1997:197).  

 

Although δ13C values do indicate corn consumption, it does not indicate how much corn 

is consumed.  Several authors have tried to calculate the percentage of corn intake by 
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proposing different formulas (e.g., Gerry and Krueger 1997; Seinfeld et al. 2009), both 

for bone collagen and enamel apatite.  For bone collagen, the percentage of C4 plants in a 

diet has been calculated previously using the following formula: 

 

PC4 = (δc – δ3 + Δdc) / (δ4 – δ3) x 100     (2) 

 

where δc = the measured value of the collagen sample, Δdc = the fractionation factor of -5, 

δ3 = -26.5 (the average value of C3 plants), and δ4 = -9.5 (the average of archaeological 

maize) (White et al. 1993:353; White and Schwarcz 1989:456; Schwarcz et al. 1985).  

Identifying corn consumption levels by this means has a precision of ±8‰ (Schwarcz et 

al. 1985:189). 

 

In order to distinguish if the δ13C value reflects direct corn consumption or if it is a result 

of the consumption of herbivore fauna fed with corn, it is necessary to obtain four values: 

the δ13C from collagen, the δ13C from apatite (or structural carbonate), the δ15N value, and 

the relationship between the collagen and the apatite, commonly expressed as Δ13Cap-col or 

“spacing” between collagen and apatite in δ13C.  The “spacing” is also a measure used to 

determine the relative importance of meat in the diet (Krueger and Sullivan 1984; Lee-

Thorp et al. 1989), and the relationship between carnivore and herbivore diet.  The agreed 

values for this spacing are larger among herbivores than among carnivorous, averaging 

Δ13Cap-col = 7‰ for herbivores, 5‰ for omnivores, and 3-4‰ for carnivorous (Krueger 

and Sullivan 1984; Lee-Thorp et al. 1989).  In this analysis, I will combine the results 

from these four values in order to detect possible differences in the consumption of maize 

by the animals and humans from the sample from Chinikihá. 

 

B) Identifying animal protein consumption through nitrogen isotope analysis 

Traditionally, the spacing between apatite and collagen (Δ13Cap-col) has been calculated 

using bone collagen and bone apatite to source protein (Krueger and Sullivan 1984; Lee-

Thorp et al. 1989). The combined used of collagen and apatite data will avoid over-

estimating protein intake in diet (Tykot et al. 1996:356).  The δ13C values from collagen 

are determined by the protein from plant resources, and reflect the protein component of 

the diet. On the other hand, δ13C from the apatite will reflect the total diet (Ambrose and 

Norr 1993; Tieszen and Fagre 1993b; White et al. 2006a:144).  However, recent analyses 

have proved that measurements derived from enamel and dentine, undergo very little 

change (Wright and Schwarcz 1999).   
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Another way of identifying the source of protein is through the analysis of δ15N and the 

trophic level of the food source.  Nitrogen is fixated in plants when these absorb nitrates 

and ammonium from the soil, and they are transformed into nitrogen by bacteria.  

Legumes have typically the lowest value of 0‰, while plants from forested or temperate 

areas will have a lower value than plants from hot and arid climates, which will exhibit 

higher δ15N values.  Unlike carbon, fractionation of nitrogen isotopes seems to be 

consistent with increases of 3-4‰, as reflected in the bone collagen (DeNiro and Epstein 

1981).  Herbivores are in the lowest range (4-8‰), followed by omnivorous animals (9-

12‰), with carnivorous at the top (>13‰) (Schwarcz 2006:316; DeNiro and Epstein 

1981; Schwarcz and Schoeninger 1991).  δ15N isotope may also assist in differentiating 

between marine and terrestrial foods, since nitrogen isotopes are usually 4‰ higher in 

marine plants.  In general, the δ15N values of marine plants consumers are heavier due to 

a larger fractionation through more trophic levels (Schwarcz and Schoeninger 1991).  For 

most regions, marine vertebrates will be 10‰ higher than those of terrestrial plants and 

animals (Schoeninger and DeNiro 1984). 

 

Although the presence of fish and molluscs remains is relatively low in archaeological 

sites, we must suppose that the Maya had access to these resources, thus it is important to 

distinguish their consumption.  However, their values can mimic those results from a high 

intake of corn, that is, high δ13C values, making it vital to discern between a high intake 

of corn or seafood through the use of δ15N to differentiate, because consuming fish, would 

produce a high δ13C with a high δ15N (DeNiro and Walker 1986).  Because marine 

creatures follow a different pattern in photosynthesis, with more trophic levels, marine 

resources range from 12‰ to 20‰ (Gerry and Krueger 1997:199).  In the Maya area, 

some terrestrial herbivore values have δ15N that overlap those from reef fish with values 

just under 10‰ (White et al. 2001a:375).  Finally, C3 non-legume plants average 9‰, 

while legumes are around 1‰ (Whittington and Reed 1997:159).   

 

In general, reef fish will have lower values than those of freshwater fish, which in turn 

will be slightly higher in δ15N (Keegan and DeNiro 1988; Katzenberg 2008:426). 

However, distinguishing between marine and freshwater food sources by δ15N may be 

impossible (Schoeninger et al. 1983:1382). Furthermore, trophic levels can be affected by 

many other factors including climate, physiology and pathological conditions (Heaton et 

al. 1986; Katzenberg and Lovell 1999). Therefore, δ15N can help us to identify the direct 

consumption of maize and/or corn-fed animals, as well as of marine/freshwater resources 
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(Chisholm et al. 1982; Keegan and DeNiro 1988).  As these various results indicate, it is 

necessary to re-create a realistic food web for each site and is one of the objectives of this 

thesis. 

 

High values of δ15N can also be helpful when studying childhood diet and infant feeding 

practices among archaeological populations (Katzenberg et al. 1996; White et al. 2001a).  

Because children consuming breast milk possess a δ15N value enriched up to 2-4‰ 

relative to their mothers (Fogel et al. 1989), it is possible to explore the 

breastfeeding/weaning process.  Isotope δ15N analysis in conjunction with δ18O can 

provide a stronger tool to explore both, childhood and adulthood diets.  This is 

particularly relevant when studying the possibility of an intrasite differential access to 

plant and faunal resources, and therefore, weaning and breastfeeding will be included 

when discussing the results of the isotope analysis for Chinikihá. In order to do so, I will 

combine the information from collagen and apatite, as reflected on δ13C and δ15N isotope 

ratios. 

 

Brief Description of Isotope Analysis in the Maya Area 

In the Maya area, the application of isotope analysis to understanding agricultural 

dispersal began in the 1980’s and the beginning of the 1990’s where the most important 

plant domesticate was maize (Zea mays).  Not surprisingly, the origin and spread of maize 

domestication in the Americas has been covered by a large number of studies (see Staller 

et al. 2006 for an extensive study), including some of the earliest works on isotope 

analysis around the world (DeNiro and Epstein 1981).  The earliest δ13C and δ15N 

isotopes were used not only to undertake the study of maize consumption, but also to 

explore variations in human and animal diets through time, including intra-site analyses 

(Gerry 1993; Reed 1994; Tykot et al. 1996; White and Schwarcz 1989), dietary 

differences based on differences among social classes, age, and sex (Coyston 1995; 

Coyston et al. 1999; Gerry 1997; Reed 1994), and above all, the exploration of the so-

called “Maya Collapse” during the Late Classic, from an ecological point of view (Emery 

1997, 1999; Wright 1994; Wright and White 1996).  Landscape modification by the 

development of cornfields and their impact on human and animal diet was also of central 

interest during this early period (Emery 1999).  In short, δ13C isotope analysis can be used 

to document access to maize, resulting in a great variability among different ecological 

settings and chronological periods (Gerry and Krueger 1997; Tykot 2002; White 1999; 

Wright 2004).   
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Because of the relative importance of maize as a staple in diet, and as a symbol in the 

Maya ideology, some researchers have explored the diet of animals to see if they were 

purposely fed on maize (Emery and Thornton 2008b; Emery et al. 2000; White et al. 

2001a, 2001b).  More over, isotope analysis of faunal remains, particularly δ15N, can 

illustrate differences between aquatic and terrestrial protein (Katzenberg 2008; Wright 

1993:173).  In some instances, isotopic analyses are complemented with trace elements 

analysis (Reed 1994; Wright 1994), and elaborate zooarchaeological studies (e.g., Emery 

2010), allowing a more complete reconstruction of the Maya paleodiet. 

 

However, two major problems have been identified throughout the history of Maya 

isotopic analyses. Firstly, these studies rarely took account of diagenetic processes that 

may have affected the isotopic exchanges. However Wright and Schwarcz (1996) 

importantly demonstrated that these processes need to be taken into account when 

interpreting paleodiet reconstruction based on apatite.  Secondly, and as a consequence of 

the general development of isotope methodology (Ambrose and Norr 1993; Tieszen and 

Fagre 1993b), differences between the values from bone collagen and bone apatite are not 

well-understood and several authors have pointed that this also needs to be taken into 

account when interpreting the results from δ13C and δ15N isotope studies (Coyston et al. 

1999; Tykot et al. 1996, 2009).   

 

In the new millennium, new topics and methodologies have been applied to complement 

isotope analyses, including the reconstruction of past environments, disease and diet, and 

differences among different social classes, including age and sex-based groups.  Among 

those works with a broader focus on paleo-environmental reconstruction through the 

study of faunal diet are those of Kitty Emery, and Christine White (Emery and Thornton 

2008b; Emery et al. 2000; White et al. 2001a). Identifying the relationship between diet 

and pathology is an effective way of exploring human diet, and differences in gender-

based access to ritual goods including meat, are topics that are also recurrent in the 

literature (e.g., White 1997, 2005; Wright and White 1996).  The integration of socio-

political data with the information obtained from isotope analysis is also incorporated in 

order to gain a better understanding of the Classic period and regional comparisons 

(Scherer et al. 2007).  More recently, a social dimension has been added to the 

interpretations from isotope analysis, helping us to understand ideology, gender, 

economic and, political relationships through the reconstruction of paleodiets (White et al. 

2006a:143). 
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The range of sites studied using isotope analyses in the Maya area is vast and include 

archaeological sites from the Preclassic such as Colhá (White et al. 2001b), and 

Kaminaljuyú (Wright and Schwarcz 1999). However, most isotope analysis studies are 

focused on the Classic period and include a huge range of Lowland sites such as Piedras 

Negras (Sherer et al. 2007), Xunantunich (Freiwald 2010), Chau Hiix (Metcalfe et al. 

2009), the Petexbatún region (Emery 1999), and the Pasión River region (Wright 1994, 

1997, 1999a, 2006) which together include the sites of Altar de Sacrificios, Seibal, 

Aguateca, Tamarindito, Itzán, Dos Pilas, Arroyo de Piedra, Punta de Chimino, Quim Chil 

Hilan, and La Paciencia.   

 

Also, the variability among environmental setting is well represented with sites from 

riverine zones, such as Lamanai (Coyston et al. 1999), and other inland sites, such as 

Pacbitún (Coyston et al. 1999).  For the northern Lowlands in the Yucatan Peninsula, only 

Yaxuna and Chunchucmil have been studied (Mansell et al. 2006).  For the Postclassic, 

there is less information available, with inland Mayapán (Wright 2009), and coastal 

Marco González and San Pedro (Williams et al. 2009) with reported isotopic values 

(Figure 6.1). 



 140

 
Figure 6.1.  Sites mentioned throughout this work 

(modified from Emery 2004e: 2). 
 

With all this theoretical background, I will interpret the results from the δ13C, and δ15N 

isotope analyses from long bone collagen and dental enamel from samples obtained from 

human burials recovered from the North Structure, and several faunal remains from the 

deposit behind the Palace (Operación 114). The methodology for sample preparation is 

presented below, as well as the sampling methods.  

 

Isotope Methodology and Techniques 

Although there is some variation among researches in the way bone samples should be 

prepared to extract the collagen (see Emery et al. 2000:541; Emery and Thornton 2008b; 

Wright 1993:173), the main purpose is to get the sample as free of contaminants as 

possible. The analytical techniques applied to both human and faunal samples from 

Chinikihá, are those implemented by Morales (2009) and used routinely at the 

Laboratorio de Isótopos Estables from Instituto de Geología (UNAM). 
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Extracting collagen 

The techniques for the extraction of collagen from long bone used for δ13C and δ15N 

isotope analysis are explained below. A very similar process is applied to dentine 

samples, but reagents are usually halved in quantities. 

 

All macro-contaminants (roots, leaves, and debris) are removed, and the samples are then 

ultrasonically cleaned in distilled water for 15 minutes.  Samples are then brushed clean, 

and rinsed in distilled water, before drying them in a furnace at 60°C for 18 hours.  From 

dry bone, an aliquot between 2.0 and 4.0 g is weighed, and ground in an agate mortar and 

sieved through a mesh (150 microns). In the case of teeth, dentine is separated with a 

dentist’s drill from the enamel, leaving the enamel undamaged.  The resulting powder is 

then ground in an agate mortar and sieved through a sieve (150 microns). 

 

Then, 20mL of HCl 0.5M (pH<1.0) is added to the aliquot for 30 minutes, agitating the 

container every five minutes, and decanting the liquid.  The process is repeated if 

required. To remove the humic acids, 10.0 mL of NaOH 0.1M is added for 60 minutes, 

agitating the container every 15 minutes.  At the end of this time, the sample is 

centrifuged for 10 minutes, and the resulting liquid is then decanted (neutralizing the base 

before discarding).  This is then rinsed in approximately 20 mL of milli-Q water repeating 

for three times.   

 

To dissolve the collagen from dentine, 24.0 mL of milli-Q water (adjusting pH to 3 with 

HCl 0.01M) are added to the solution, which is then put in a closed tube and heated in a 

furnace to 80° C for 20 hours.  The resulting solution is then filtered through a 0.45 

microns sieve, and freeze-dried in normal conditions (-52° C, 0.030 mbar) for 12 hours.  

Finally, 2.0 mg of purified collagen (duplicates) are potted in a 5 x 9 mm tin capsule.   

 

The samples were then analysed in a Thermo Finnigan Delta Plus XL, with a Dumas 

elemental analyser attached to the masses spectrometer.  This had a precision of 0.2‰ to 

determine δ13CVPDB and δ15NAIR in collagen from dentine and long bone, the techniques 

from Brock et al. (2007) and Hülls et al. (2007) were used.  δ13CVPDB and δ15NAIR values 

were normalized according to Coplen (1988, Coplen et al. 2006), and the δ13CVPDB 

analysis for collagen was carried using the reference laboratory materials NBS 22, IAEA 

CH6, and IAEA CH7, while δ15NAIR for collagen, results were normalized using 

IAEAN1, USGS 25, and USGS 26 reference materials. 
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Extracting apatite 

The technique for the extraction of calcium carbonate (CaCO3) from teeth enamel for 

δ13C isotope analysis is explained below. The enamel is ground in an agate mortar and 

then sieved through a mesh (150 micron). 

 

To remove all organic material, approximately 5.0 mL of H2O2 at 30% is added to a 

minimum of 500 mg of enamel for two hours, agitating the receptacle every 15 minutes. 

Then the sample is centrifuged for 10 minutes, and the resulting liquid is decanted, and 

rinsed with distilled water.  This is repeated three times.  To absorb exogenous 

carbonates, the enamel samples are then treated with a 10 mL buffer solution (acetic acid-

calcium acetate 1.0M, pH = 4.75), for nine hours.  At the end, the solution is centrifuged 

for 10 minutes and the resulting liquid is decanted and rinsed with distilled water.  This 

process is again repreated three times. 

 

Finally, enough pure ethanol is added to cover the enamel, this is then heated at 90°C 

until total evaporation of the solvent has occurred (approximately 12 hours).  The result is 

a final sample of 9.5 mg purified enamel.  To determine δ13C from enamel CaCO3, the 

techniques proposed by McCrea (1950), and Revez et al. (2001) were applied.  Samples 

were analysed in a Gas Bench attached to a mass spectrometer Thermo Finnigan MAT 

253.  Apatite isotope analyses used LSVEC, NBS-19, and NBS-18 reference materials. 

 

With this methodology, collagen samples from long bone and dentine, and apatite from 

teeth enamel were obtained and processed.  Unfortunately, extracting apatite from long 

bones requires another procedure and therefore, was not obtained at this stage.  

 

Bone Preservation and Diagenesis 

One fundamental aspect to the application of isotope analysis is preservation assessment 

of the samples (collagen and apatite), which in turn will ensure intra-sample 

comparability.  Diagenetic loss of collagen is a common problem and it must be 

discounted as a possible alteration (Ambrose 1990). To assess the integrity of the collagen 

recovered in the samples, there are various methods, including the collagen yield per 

sample, the proportion of carbon and nitrogen (%C and %N), and the atomic ratio of 

carbon to nitrogen in collagen (C/N), among others.  For apatite, the Crystallinity Index 

(CI) is best suited (Shemesh 1990).   
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For the δ13C and δ15N isotope analyses, either bone collagen or apatite can be used but 

because of the incidence of bone digenesis in the Mayan area apatite is less likely to 

produce a consistent result (Wright and Schwarcz 1996).  In the present analysis, I will 

use the isotope values from bone and enamel apatite to address questions about intra-site 

variation in corn consumption, as suggested by Tykot (2006:138). 

 

Collagen yield 

According to Ambrose (1990), percentages are acceptable if they are > 3.0% for C, and if 

N>1.0%.  Samples that do not produce enough collagen (less than 1.0%) are also 

considered unreliable for isotopic analysis (Van Klinken 1999).  The results for collagen 

yield of the present analysis were not provided by the Laboratorio. 

 

Proportion of carbon and nitrogen (%C and %N) 

The proportion of carbon and nitrogen concentrations in bone collagen has also been used 

to detect diagenesis.  According to Ambrose (1990:438), modern bovine tendon values 

are %C = 47.6, and %N = 16.0, therefore, well-preserved collagen is between 26 and 44 

%C and 11 and 16 %N (Van Klinken 1999). 

 

Atomic ratio of carbon to nitrogen in collagen (C/N) 

The most common are the collagen yield or concentration and the carbon to nitrogen ratio 

(C/N) where poor preservation is represented by very low concentrations of carbon and 

nitrogen (Ambrose 1990:436).  DeNiro (1985) suggested that the acceptable range of C/N 

ratios for archaeological samples is between 2.9 and 3.6. This is because the ratio of 

collagen in modern bone or intact bone collagen is 3.2 (Katzenberg 2008:418; Wright and 

White 1996).  More recently, in the Maya area, some authors have suggested ranges of 

3.0-3.5 (Wright 1993:173), and 2.8-3.8 (Emery et al. 2000; Emery and Thornton 2008b).  

Moreover, Schoeninger and colleagues (1989) indicate that preparation procedures and a 

low concentration of collagen yield can also produce anomalous C:N ratios, so in order to 

allow for this, these authors accept values between 2.6-3.4.  For the purpose of this 

analysis, it was considered that values in the 2.8-3.8 range were suitable for isotope 

analysis. 

 

Crystallinity Index (CI) 

This value is a measure of post-mortem apatite recrystalinization (Metcalfe et al. 

2009:21).  According to Shemesh (1990), only those samples with a low crystallinity 
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value of CI<3.8 represent pristine apatite; however, Wright and Schwarcz (1996) propose 

that there is diagenesis if bone and enamel apatite CI values fall within the proposed 

range of 2.8-4.0 and samples that have been affected by mineral diagenesis should not be 

used for comparisons (Wright and Schwarcz 1996).  Before any chemical pre-treatment, 

three enamel samples (CM04, CM08, and CM09) were submitted to Dr. José Reyes 

Gasca from Instituto de Física (IF-UNAM) for infrared spectrometry. 

 
Sampling 

Three groups of samples were obtained for the isotopic analysis.  First, modern plants, 

animals and water sources were collected in order to create a baseline in which to insert 

the archaeological data.  Second, animal teeth and bone were obtained from specimens 

from Operación 114, and third, human teeth and bone were sampled from the burial area 

situated in the North Complex.  The procedure in which each of these three were 

processed is explained below. 

 

Creating a diet baseline for Chinikihá 

Ancient Maya “menu” 

Recent interest in palaeodiet and palaeoenvironmental reconstruction has stressed the 

necessity to pay more attention to the animals and plants that were available to human 

groups in a specific geographical region.  One method to differentiate resource 

exploitation and its role in ritual and domestic use is to chemically analyse the bones and 

plants in order to access this information. In the Maya area, a focus on palaeodiet 

reconstruction has been investigated since the 1990s (Coyston 1995; Emery 1997; Gerry 

1993; Reed 1994; Wright 1994). Long-distance exchange or trade and local garden 

hunting are two of the ways the Maya could have obtained valuable resources for 

common consumption and/or for ritual use. 

 

In order to reconstruct Maya past diet, it is necessary to explore the possible “menus” that 

were consumed.  Often the reconstruction of the menu starts by analogy with the modern 

Maya (Wright 1994:194) who depended mostly on corn and other cultivates.  Maize (Zea 

mays) is the only C4 plant that the Maya may have consumed routinely. Botanical 

samples from different contexts in Copán, proved that the most common species is maize 

(Lentz 1991:272), which was probably the principal staple for all social classes. Other 

cultivates include beans (Phaseolus vulgaris), squash (Cucurbita moschata), chayote 

(Sechium edule), and bottle gourd (Lagenaria sp.) (Lentz 1991).   
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In the Maya area, C3 plants include root crops, legumes, vegetables, nuts, and most fruits 

and C4 plants include maize, amaranths, chenopods, and other tropical grasses (Emery et 

al. 2000).  Tree fruits were also cultivated and among those identified in Copán, there is 

ciruela (Spondias sp.), avocado (Persea americana), nance (Byrsonima crassifolia) and 

possibly zapote (Pouteria sp.); wild plants were also consumed and included wild grapes 

(Vitis sp.) (Lentz 1991:277).  However, it is interesting to point out that although some 

plants are common nowadays, they are not present in archaeological contexts, and this is 

probably as a consequence of their poor preservation.  These include ramón (Brosimum 

alicastrum), cacao (Theobroma cacao), peppers (Capsicum annuum), tobacco (Nicotiana 

tabacum), and cotton (Gossypium spp.) (Lentz 1991:278-279). 

 

Perhaps the only CAM plants consumed by the Maya were the nopal cactus (Opuntia), 

pinuela (Bromelia karatas), and pineapple (Ananas cosmosus), but these, however did not 

contribute significantly to their diet (White et al. 2001a:373, 2004:146), and therefore, no 

modern samples of these plants were obtained.  

 

Although several isotopic analyses conducted in the Maya area have presented a 

comparable baseline or a “model of the food web” formed by modern and archaeological 

reference collections (Tykot et al. 1996; Williams et al. 2009; Wright 2006; Wright et al. 

2010), there has not been one for the Lowlands in Chiapas.  The creation of a local 

baseline is vital to understand the isotopic composition of the available food items that 

formed a prehistoric menu (Wright 1993:81).   

 

During the summer of 2009, I visited the archaeological sites of Palenque and Chinikihá, 

and gathered plant samples that probably were consumed by humans and deer in Pre-

hispanic times.  Field identification was aided by a local guide at the site of Palenque, and 

the scientific names were identified in the laboratory later on.  It is important to mention 

that a palaeobotanic study of macrobotanical samples collected at different excavations at 

Chinikihá is currently being conducted by Felipe Trabanino from IIA-UNAM.  Once 

results become available, samples can be added or deleted from this baseline.  

 

Modern plant and animal samples 

A total of 42 plant and animals samples were collected, including 39 plant and three 

animals.  Plant samples were sun-dried, measured and photographed before packed in 

resealable bags.  Seeds and leaves were separately analysed, according to the plant.  
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Location and altitude were recorded for each sample.  These samples were then dried in 

an oven for three days at 60°C at the Laboratorio de Espectrometría de Masas de Isótopos 

Estables at Instituto de Geología (IG-UNAM), and processed in a similar fashion as the 

collagen samples.  Furthermore, flesh from a freshwater fish (Petenia splendida), and 

freshwater snails (Pachychilus sp.) were also processed.  Because white-tailed deer 

(Odocoileus virginianus) is an endangered species and protected under Mexican law, no 

samples could be obtained on this field trip.  However, a modern sample was obtained 

from the Yucatán region (sample CM62) for comparative purposes.  The results are 

presented in Table 6.1, with the adjustment of +1.5‰ because of the Industrial Effect or 

modern anthropogenic decline in δ13C (Emery et al. 2000:540; Tieszen and Fagre 1993a; 

Stuiver 1978).  No other terrestrial mammals were sampled due to a lack of time; 

however, I used published data on modern samples to reconstruct the baseline diet at 

Chinikihá. 
 

Lab Code 
Common name in Spanish  

(Scientific name) �15NAIR �13CVPDB 

CM 26 Achiote (Bixa orellana) -1.1 -30.24 

CM 28F Cacao (Theobroma cacao) 1.07 -30.29 

CM 29H Maiz (Zea mays) 3.07 -10.65 

CM 30 H Guaya (Talisia olivaeformis) 8.02 -29.50 

CM 30 S Guaya (Talisia olivaeformis) 14.09 -26.32 

CM 32 H Ciruela (Spondias purpurea) 0.26 -33.52 

CM 32 S Ciruela (Spondias purpurea) 4.44 -27.26 

CM 33 H Ejote (Phaseolus vulgaris) 1.33 -27.74 

CM 33S Ejote (Phaseolus vulgaris) -0.52 -26.48 

CM 34 H Cabezatábano (milpa wild weed) 2.44 -31.06 

CM 34 S Cabezatábano (milpa wild weed) 2.31 -29.51 

CM 35 S Pimienta (Pimienta doica) 2.13 -25.65 

CM 36 H Palo Mulato (Bursera simaruba) 6.71 -26.57 

CM 36 S Palo Mulato (Bursera simaruba) 3.16 -25.96 

CM 37 H Guayaba (Psidium guajava) 3.17 -30.09 

CM 37 S Guayaba (Psidium guajava) 2.1 -25.34 

CM 38 S Calabaza (Cucurbita sp)  4.23 -26.85 

CM 39H Ramón (wild) (Brosimum alicastrum) 2.43 -27.37 

CM 39 S Ramón (from Palenque) 3.13 -24.69 

CM 40 Ramón (wild) 3.44 -24.62 

CM 41 Yucca (Yucca elephantipes) 3.52 -26.11 

CM 42 S Mango (Mangifera indica) -0.86 -27.67 

CM 44 Chive (palm) 3.37 -32.59 
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Lab Code 
Common name in Spanish  

(Scientific name) �15NAIR �13CVPDB 

CM 45 Shanté (weed) 1.09 -33.37 

CM 46 Guácimo (Guazuma ulmifolia) 1.62 -30.99 

CM 47 Nacta (weed) 2.34 -27.67 

CM 48 Chipilín (Crotalaria langirostra) 3.3 -28.37 

CM 49 Camote (Ipomoea batatas) 3.95 -27.50 

CM 50 Mostaza (wild) (Brassica campestris) 6.31 -28.11 

CM 51H Plátano (Musa acuminata) 1.21 -28.57 

CM 52 Epazote (Chenopodium ambrosoides) 12.39 -27.40 

CM 53 Chaya (Cnidoscolus chayamansa) 6.12 -29.78 

CM 54 Hierbamora (Solanum americanum) 7.58 -29.27 

CM 55 Chayote (Sechum edule) 8.64 -28.22 

CM 56 Momo (Piper auritum) 9.43 -30.91 

CM 57 Papaya (wild) (Carica papaya) 0.22 -30.61 

CM 58 Higo (Ficus maxima) -0.46 -26.32 

CM 59 Holocim (weed) 0.35 -30.53 

CM 60 Ñame (Dioscorea alata) 1.44 -28.65 

CM 61 Jute (Pachychilus indiorum) 3.53 -25.25 

CM 62 Freshwater fish (Petenia splendida) 6.81 -27.93 

CM 65 
Modern white-tailed deer (Odocoileus 

virginiaus) 6.87 -22.75 
*F = fruit 
  S = seed 
  H = Leaf 

Table 6.1.  Modern reference samples with δ13C and δ15N values. 
 

Archaeological faunal and human samples 

All the archaeological samples were obtained at the archaeological site of Chinikihá, 

except for one deer from Chancalá.  The faunal archaeological samples, mostly white-

tailed deer (n = 9), one domestic dog, and one collared peccary—were obtained from the 

midden behind the Palace , as well as one human mandible that was in the same context.  

Another five human samples were obtained from the burials dug in 2008 from the 

domestic area located in the North Complex.  All faunal samples were cleaned at Instituto 

de Investigaciones Antropológicas at Universidad Nacional Autónoma de México (IIA-

UNAM) with tap water and then sun-dried.  Human bone samples were selected from the 

burials that are housed at the Laboratorio de Osteología at IIA-UNAM.  Although human 

bones had been cleaned previously by IIA PhD candidate Luis Núnez, the osteological 

material was still impregnated with red silt, therefore, they were cleaned once more at IG-

UNAM. 
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All plant, human and faunal bone samples were then pulverised at IIG-UNAM in an agate 

mortar and screened through a 50 mm mesh.  Human and faunal teeth were separated into 

dentine and enamel with the aid of a portable Craftman rotary drill, which I conducted.  

Both dentine and enamel were then processed in similar fashion as cortical bone.  Edith 

Cienfuegos, and Pedro Morales from IG-UNAM supervised the processing of all samples.  

Additional help in processing the samples was conducted by personnel at IG-UNAM. 

 

Sampling teeth 

Teeth samples for enamel are presented in Table 6.2.  The selection of teeth depended on 

the preservation state, that is, no teeth with caries or holes were sampled.  In the case of 

the fauna, there were considerably fewer teeth and cranial bones represented than the rest 

of the elements, constraining sampling possibilities. Nonetheless, the permanent lower 

molar 2M was obtained when available. When this molar was missing or was unsuitable, 

the 3M was sampled instead. Only one premolar was sampled (CM07) however, to 

provide a broader characterization of the diet patterns.  Teeth from the human samples 

were selected in a similar fashion.  When 2M presented caries or was in poor condition, 

another molar was selected.  When there were jade incrustations or other sort of cultural 

modifications to the teeth, these were not sampled.  In the case of the human sample, the 

selection of teeth was limited because in two cases (CM14 and CM17) molars were 

simply not found during excavation. 

 

Sample 
ID Op.  

Layer/ 
Individual Species 

CM02 114 III white-tailed deer 
CM03 114 II white-tailed deer 
CM04 114 III white-tailed deer 
CM05 114 III white-tailed deer 
CM06 114 IV white-tailed deer 
CM07 114 V white-tailed deer 
CM08 114 V white-tailed deer 
CM09 114 IV white-tailed deer 
CM10 114 III collared peccary 
CM11 114 V human from midden 
CM12 201 III white-tailed deer 
CM13 40 2 human burial 
CM15 42 4B human burial 
CM16 42 4C human burial 
CM18 44 6B human burial 
CM19 45 7 human burial 
CM66 114 III domestic dog 

Table 6.2.  Enamel samples from archaeological teeth. 
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Ideally, sampling two or three molars from the same individual could help us identify 

changes in diet later in life.  It was not possible to do so; however, the comparison 

between enamel apatite and long bone collagen will provide differences that will allow 

diet and temporal comparisons.  Although, samples representing all three molars were 

obtained from different individuals, they will be compared in order to identify variability 

related to age, as each molar signals a different stage in life.  In the near future, sampling 

two or more teeth for each individual, as well as obtaining different samples from a single 

tooth in order to explore the possibility of seasonal differences, will be considered. 

 

Sampling bone 

Samples for collagen are listed in Table 6.3.  Because faunal remains were mostly 

disarticulated in the midden, it was impossible to match teeth with long bone from the 

same individual.  Therefore, in order to be sure that teeth and the cortical sample would 

belong to the same individual, it was decided to use instead a fragment of cortical bone 

from the mandible; just in one case, it was not possible to sample the mandible and 

therefore, a fragment of maxillae was then used (CM05), producing good quality collagen 

for further analysis.  In CM08, bone sampling was not possible as the mandible has 

incised glyphs.  For the humans, cortical bone from the femora was preferred, but when it 

was not possible, the bone collagen sample was obtained from the mandible.  This is the 

case of the human sample obtained from behind the Palace (CM11) since no femur could 

be matched to the mandible, and in CM18, long bones were simply in poor condition. The 

results of these analyses are presented in Chapter Eight. 
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Sample 
ID 

Operación/ 
Burial number  

Layer/ 
Individual Species Dentine 

Long 
Bone Notes 

CM02 114 III white-tailed deer x   
CM03 114 II white-tailed deer x x  
CM04 114 III white-tailed deer x x  
CM05 114 III white-tailed deer x x  
CM06 114 IV white-tailed deer x x  
CM07 114 V white-tailed deer  x  
CM08 114 V white-tailed deer x   
CM09 114 IV white-tailed deer  x  
CM10 114 III collared peccary x x  

CM11 114 V 
human from 
midden x x  

CM12 201 III white-tailed deer x   
CM13 40 2 human burial x x  
CM14 42 4A human burial  x  
CM15 42 4B human burial x x  

CM16 42 4C human burial x x 
long bone poor 

preservation 

CM17 43 1 human burial  x 
long bone poor 

preservation 
CM18 44 6B human burial x x  
CM19 45 7 human burial x x  
Table 6.3.  Collagen samples from dentine and long bone for δ13C and δ15N analyses (“x” 

indicates existence of sample). 
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CHAPTER SEVEN 

 

RESULTS OF THE ZOOARCHAEOLOGICAL ANALYSIS 

 

 

Almost 5000 human, faunal, modified bone fragments and malacological remains were 

recovered from the PRACH excavations during 2008.  This chapter presents the results of 

the analysis as discussed in the methodology section in Chapter Five.  I begin by applying 

a basic zooarchaeological analysis on the whole collection including the identification of 

the number of identified specimens (NISP), weight, diversity index, and the minimum 

number of individuals represented (MNI).  This information is then used to propose a 

general model of access to faunal resources by the inhabitants of Chinikihá, while 

identifiying the importance of each species identified, in order to understand the 

relationship between context and the specific taxa present in each of them. 

 

Within this assemblage, it was recognized that there were two types of materials, those 

that resulted from a dietary consumption, and modified bone and shell from tool/ornament 

manufacturing, thus, they were considered in the overall quantification, but were kept 

separate in the analysis by location, identification by age and sex and seasonality, and 

taphonomic processes, including degree of fragmentation, weathering, and presence of 

faunal and human modifications related to human consumption.  These variables are 

discussed creating sub-samples by location.  In a similar fashion, when dealing with 

specific analysis, sub-samples were selected from the total count, making it explicit. 

 

The description of materials by Operación is then used for comparative purposes to 

determine the types of contexts where faunal remains were recovered.  The main 

objective of this Chapter then is the study of the osteofaunal materials that may have 

resulted from human consumption, and to explore their distribution throughout the 

different Operaciones; thus, major emphasis is placed on the analysis of the species that 

may have been exploited for dietary purposes, using sub-samples from the different 

excavation contexts at Chinikihá.  This study provides a series of important insights for 

the discussion of faunal resource exploitation and the dietary preferences of the elite at 

Chinikihá during the Late Classic/Terminal period. 
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Results 

Specimens count 

All bone and shell fragments recovered from PRACH during 2008 are included in this 

analysis, resulting in a grand total of 4849 specimens, from which 2522 specimens are 

bone fragments (52.01%NISP) including fauna and human remains, while shell remains 

are second most abundant with 2327 specimens (47.98%NISP).  They were recovered 

from different excavations, including Operaciones 110, 111, 112, 114 and 115 from 

Chinikihá; Operación 201 (Chancalá), and Operación 202 (San Juan Chancalaíto). One 

specimen had no information on provenience and was recorded as Not Identified (NI).   

 

Bone fragments recovered by flotation conducted after September 2009 were not 

considered in this analysis; hence, an underrepresentation of smaller taxa, including small 

mammals, reptiles, fish, and birds should be expected, as a consequence of not using 

flotation, thus, taxonomic diversity and other measurements based on the identified taxa 

should be considered carefully. Loose unworked teeth and unidentifiable fragments were 

recorded and are included in Tables 7.1 and 7.2, but were not included in further analysis.  

Loose teeth (NISP = 26) included included complete and fragmentary specimens, mostly 

molars, mainly from three animals, white-tailed deer (N = 20), domestic dog and 

carnivore (N = 5), and rodent (N = 1), three species that are very common among the 

Chinikihá assemblage (see Appendix A).   

 

However, because they may be lose because post-depositional factors, and therefore, may 

have come from one of the several hemi-mandibles and maxilla also found in the same 

contexts, they were registered but will not be considered for further analysis, including 

MNI and skeletal completeness calculations, as they may come from an individual 

already being accounted by a mandible or maxilla, and hence, it would result in counting 

an individual twice.  Isolated teeth were also disregarded when constructing mortality 

profiles and seasonality calculations.  In a similar fashion, a few non-diagnostic bone 

fragments that were unidentified (N = 25) because of their size and preservation, were 

noted and recorded, but will be not considered for statistical purposes, as their inclusion 

does not add information about the assemblage (Klein and Cruz-Uribe 1984; Pohl 1976).   

 

In terms of volume, the total faunal assemblage weighed 24,430.1grams, and was 

recovered from 59 m2.  This represents the sum of all the excavated volumes by 

Operación, and includes unmodified material, dietary remains (fauna, humans and shell), 
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and worked bone and shell (Table 7.1).  Operación 114 produced the largest sample by 

weight (86.55%) and by NISP (79.71%), followed by Operación 110 with 9.14% of the 

total weight and 14.35% of the total NISP.  Operación 201 was the third largest with 

3.21% of the total weight and 3.84% of the total NISP.  All other Operaciónes have 

significantly less material, representin less than 10% of the total weight and less than 5% 

of the total NISP calculations.   

 

The obvious difference in size sample is due to several factors that need further 

discussion.  The area excavated in each Operación is different, with the smaller 

Operaciones being just four square metres (Operaciones 111, 112, 115, 201, and 202), 

while the two largest, Operaciones 114 and 110, are 17 and 21 square metres 

respectively.  It is interesting to note, however, that the amount of bone remains recovered 

per Operación may not necessarily be related directly to the excavated volume.  For 

example, Operación 110 is the largest excavation in terms of its volume (21m2), but it 

only represents 5.34% of the total NISP, and 1.60% of the total weight.  Because all the 

Operaciones are located in the vicinity of a permanent structure, it is possible that all the 

osteological material has the same survival rates and a similarity in preservation is 

expected.  However, NISP values should be considered carefully, as the fragmentation of 

the material may be the result of several factors, such as pre and post-depositional fracture 

patterns and other taphonomical modifications (Klein and Cruz-Uribe 1984; Lyman 

2008).  Finally, the number of specimens present by Operación may be the result of 

access to faunal resources and reveal the choices and exploitation patterns in each 

context. 

 

  

Excavated 
volume 

(m2) Weight (g) %Weight NISP %NISP MNI %MNI 
Op. 110 21 2233.1 9.14 696 14.35 560 23.63 
Op. 111 4 66.2 0.27 67 1.38 2 0.08 
Op. 112 4 84.9 0.35 20 0.41 17 0.72 
Op. 114 17 21144.09 86.55 3865 79.71 1782 75.19 
Op. 115 5 22.2 0.09 5 0.10 2 0.08 
Op. 201 4 784 3.21 186 3.84 6 0.25 
Op. 202 4 61.4 0.25 9 0.19 1 0.04 
NI   34.3 0.14 1 0.02     
Total 59 24430.19 100.00 4849 100.00 2370 100.00 
*MNI calculations do not include modified bone and shell. 

Table 7.1. Summary of NISP, MNI, and weight for all materials by Operación. 
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Number of Identified Specimens (NISP) and taxonomic identification 

The number of identified specimens for all the assemblage is presented in Table 7.2.  This 

includes all bones and shell per Operación, including modified and unworked remains.  A 

summary of all taxa can be found in Appendix B.  The preservation state of all 

osteological material allowed an accurate taxonomic identification for the faunal sub-

sample, with more than 99% of the sample identified to Class or to a more specific level; 

nevertheless, a combination of factors influenced the taxonomic level reached.  The level 

of identification varied depending on the skeletal completeness of the specimens, the 

presence of diagnostic elements such as long bone epiphyses and teeth, amongst other 

factors.  The observed spectrum for analysis included a high rate of heavily fragmented 

specimens, including long bone diaphyses and ribs.  The level of taxonomic identification 

that was obtained for Chinikihá is consistent and comparable with published data for 

other studies in the Maya area.   

 

The three most numerous species include jute shells (Pachychilus sp.), a freshwater 

mollusc, comprising 47.33% of all the assemblage, followed by the remains of 

large/medium mammals (25.51%), and white-tailed deer (Odocoileus virginianus) with 

21.24% of the total NISP.  All other species are present in low proportions, ranging from 

1.38% to almost zero.  In regards to the identified species at Chinikihá, some of these 

were registered for the first time during this analysis, including armadillo (Dasypus 

novemcinctus), gray fox (Urocyon cinereoargenteus), and jaguar (Panthera onca) while 

other species have been previously identified at Chinikihá.  In the preliminary analysis of 

three test pits located behind the Palace, it was found that white-tailed deer (Odocoileus 

virginianus) was the predominant species and other species were present in much smaller 

percentages, including brocket deer (Mazama sp.), dog (Canis familiaris), agouti 

(Dasyprocta punctata), and collared peccary (Pecari tajacu) (Montero 2008).   

 

Following Gautier’s (1987) concept of taphonomic groups, it could be assumed that the 

remains identified as medium/large mammals are probably deer and if added to those 

positively identified as such, the maximum possible percentage of deer increases to 

94.56%.  In a similar fashion, those remains identified as small/medium mammal can be 

added to the second most numerous categories, the domestic dog, and this would result in 

a maximum total of 4.46%.  These percentages are probably closer to the real faunal 

frequencies.  However, due to the high fragmentation rate of these remains, it was 

impossible to identify age or sex, and these categories were separated from those of deer 
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and dog, so as not to obscure the age/sex analysis of the latter categories.  For all other 

statistical analyses these categories were treated as separate entities.  Although it is very 

probable that the medium/large mammals are in fact deer remains, it was decided not to 

group them together as this would have obscured the possibility of comparing with the 

rest of the taxa.  The sum of medium/large mammals and deer NISP would have resulted 

in an overwhelming presence of deer that would not allow observing any other significant 

results from all the other species.  All other variables including presence of faunal and 

human modifications, and weathering stages were registered and therefore, small/medium 

mammal and medium/large mammal categories are included in the statistical analysis, but 

again, keeping them as a separate category. 

 

The distribution of species is not homogeneous for all Operaciones, and again, this may 

be related to the sample size, where those Operaciones that had the highest NISP values, 

are also those that had the most species present.  Operación 114 (3865 NISP) resulted in 

26 taxonomic groups, followed by Operación 110 (696 NISP) with 10, and Operación 

201 (186 NISP) with seven taxa respectively.  Operación 111 (67 NISP) had six taxa, 

while the rest of the Operaciones had three and two taxa present only. 

 

Modified bone and shell from cultural transformations in order to produce tools and 

ornaments include the following species:  jute (Pachychilus sp.), river clam (Nephronaias 

sp.), apple snail (Pomacea flagellata), tapir (Tapirus bairdii), white-tailed deer 

(Odocoileus virginianus) and human (Homo sapiens).  Turtle, mammal, carnivore, and 

unidentified shell fragments displayed also modifications from manufacturing processes, 

and due to the degree of modifications, it was not possible to identify them any further.  

Worked bone and shell were kept separate and were not included in the MNI calculations 

and other analyses.  They are however, described and discussed separately.   
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 Op. 110 Op. 111 Op. 112 Op. 114 Op. 115 Op. 201 Op. 202 NI Total 
  NISP %NISP NISP %NISP NISP %NISP NISP %NISP NISP %NISP NISP %NISP NISP %NISP NISP %NISP NISP %NISP 

Pachychilus sp. 556 79.89 1 1.49 17 85.00 1719 44.48 2 40.00          2295 47.33 
Nephronaias sp.          12 0.31             12 0.25 
Pomacea flagellata                      1 100.00 1 0.02 
Unidentified shell 3 0.43       16 0.41             19 0.39 
Testudines          5 0.13             5 0.10 
Mammalia 2 0.29 1 1.49    21 0.54    1 0.54       25 0.52 
large/medium mammal 121 17.39 55 82.09 2 10.00 954 24.68 3 60.00 98 52.69 4 44.44    1237 25.51 
medium/small mammal 4 0.57       53 1.37    10 5.38       67 1.38 
Dasypus novemcinctus          1 0.03             1 0.02 
Homo sapiens 1 0.14    1 5.00 60 1.55             62 1.28 
Carnivora          4 0.10    3 1.61       7 0.14 
Canis sp.    1 1.49    4 0.10    2 1.08       7 0.14 
Canis familiaris 1 0.14       22 0.57    16 8.60       39 0.80 
Urocyon cinereoargenteus          1 0.03             1 0.02 
Felidae          1 0.03             1 0.02 
Panthera onca          1 0.03             1 0.02 
Tapirus bairdii          1 0.03             1 0.02 
Artiodactyla          1 0.03             1 0.02 
Pecari tajacu          2 0.05             2 0.04 
Odocoileus virginianus 4 0.57 1 1.49    964 24.94    56 30.11 5 55.56    1030 21.24 
Mazama sp.          1 0.03             1 0.02 
Rodentia          1 0.03             1 0.02 
Dasyprocta punctata          1 0.03             1 0.02 
Sylvilagus sp. 1 0.14       4 0.10             5 0.10 
Sylvilagus brasiliensis          1 0.03             1 0.02 
Sylvilagus floridanus          1 0.03             1 0.02 
Class unknown 3 0.43 8 11.94     14 0.36                 25 0.52 

Total 696 100.00 67 100.00 20 100.00 3865 100.00 5 100.00 186 100.00 9 100.00 1 100.00 4849 100.00 
Table 7.2.  Summary counts for all the Chinikihá assemblage. 
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Minimum Number of Individuals (MNI) 

A minimum number of individuals was calculated for the faunal assemblage, disregarding 

loose teeth and worked bone and shell.  Because fragments identified only to Class level 

(small/medium and medium/large mammals) could potentially be any species, no MNI 

was calculated for them.  In the same manner, no MNI was calculated for those fragments 

identified to Order or Family (carnivores, artiodactyls, and Canis sp., and Sylvilagus sp., 

and so on).  This was decided due to the fact that each of them could potentially be 

assigned a MNI of 1, which can over emphasise its importance.  Hence, MNI values were 

calculated only for those fragments identified to the level of Species.  The minimum 

number of individuals for a total NISP of 4707 unworked specimens is 2370 (Table 7.3).  

By location, again Operación 114 produced the highest figure with 1782 MNI, followed 

by Operación 110 with 560 MNI, and Operación 112 with 17 MNI.  This result is in 

accordande to the frequencies for NISP; however, due to the presence of more jute 

remains in Operación 112, this context produced a higher number of MNI, and not 

Operación 201 as expected.  MNI values however, are an approximate and very 

conservative, so the real number of individuals ranges somewhat between the 

conservative MNI and the maximum fragments represented by NISP (Grayson 1984). 

 

By species, the most numerous in terms of MNI were jute with 2293. The most prominent 

mammal species is white-tailed deer with 54 MNI, followed by human remains that 

represent nine individuals, and domestic dog with 7 MNI.  Armadillo, gray fox, collared 

peccary, agouti, forest rabbit and cottontail represent one MNI each.  The apparent high 

number of MNI for jute is due to the fact that each shell is considered an individual. 

However, the amount of meat that each of them produces is very small and it would be 

necessary to eat several of them to make it comparable to the meat input from other 

species that are present in the assemblage.  By weight, jute represents 31.65%, while 

white-tailed deer remains comprise 59.06%.  All other species represent less than 1% of 

the total weight, with large/medium mammal fragments weighting 7.45%.  Unfortunately, 

it was not possible to obtain the weight for all the human remains; therefore weight for 

human remains is marked as not applicable. 
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 Op. 110 Op. 111 Op. 112 Op. 114 Op. 115 Op. 201 Op. 202 Total 

TAXON NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI NISP MNI NISP %NISP MNI %MNI Weight (g) % 

Pachychilus sp. 556 556 1 1 16 16 1718 1718 2 2       2293 48.71 2293 96.75 7616.5 31.65 
large/medium mammal 119  55  2  943  2  97  4  1222 25.96 0 0.00 1793.1 7.45 
medium/small mammal 4        53     10     67 1.42 0 0.00 41.4 0.17 
Dasypus novemcinctus          1 1          1 0.02 1 0.04 8 0.03 
Homo sapiens 1 1    1 1 58 7          60 1.27 9 0.38 n/a n/a 
Carnivora          2     2     4 0.08 0 0.00 34.4 0.14 
Canis sp.    1     2           3 0.06 0 0.00 18.1 0.08 
Canis familiaris 1 1       22 2    15 4    38 0.81 7 0.30 171.89 0.71 
Urocyon cinereoargenteus           1 1          1 0.02 1 0.04 4.7 0.02 
Felidae          1           1 0.02 0 0.00 6.6 0.03 
Panthera onca          1 1          1 0.02 1 0.04 11.4 0.05 
Artiodactyla          1           1 0.02 0 0.00 10.4 0.04 
Pecari tajacu          2 1          2 0.04 1 0.04 83.4 0.35 
Odocoileus virginianus 3 2 1 1    942 48    53 2 5 1 1004 21.33 54 2.28 14213.1 59.06 
Mazama sp.          1           1 0.02 0 0.00 12.2 0.05 
Dasyprocta punctata          1 1          1 0.02 1 0.04 11.7 0.05 
Sylvilagus sp. 1        4           5 0.11 0 0.00 21.5 0.09 
Sylvilagus brasiliensis          1 1          1 0.02 1 0.04 5.2 0.02 
Sylvilagus floridanus             1 1             1 0.02 1 0.04 2.5 0.01 

Total  685 560 58 2 19 17 3755 1782 4 2 177 6 9 1 4707 100.00 2370 100.00 24066.09 100.00 
Table 7.3.  NISP, MNI and weight by Species per Operación (worked bone not included).   
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If jute is removed from the calculations, the material identified to Family level, there is a 

major presence of white-tailed deer (Odocoileus virginianus), with 41.59% of all the 

specimens (n = 1004).  The abundance of deer is enhanced even further when the second 

most abundant species, human remains (Homo sapiens) only comprises 2.49% (n = 60) of 

the sample, followed by the domestic dog (Canis familiaris) with 1.57% (n = 38).  All 

other taxa represent less than 1% each.  These include rabbits (Sylvilagus sp., Sylvilagus 

brasiliensis and Sylvilagus floridanus), collared peccary (Pecari tajacu), armadillo 

(Dasypus novemcinctus), gray fox (Urocyon cinereoargenteus), jaguar (Panthera onca), 

and brocket deer (Mazama sp.), each of these species only represented by a single 

specimen (n = 1), and all present in Operación 114. 

 

Among the mammals, therefore, the three most frequent mammals are white-tailed deer, 

human and domestic dog.  Centering the analysis in those three taxa, and when tallied by 

Operación, deer is the most frequent species where deer has been identified (Table 7.4).  

However, the proportions of the three taxa in each Operación are slightly different when 

the total NISP per Operación is considered, and is dependent on the total number of taxa 

being identified within each context.  The Operación with the highest proportion of deer 

is Operación 202 with 55.56%, while in Operación 114, deer comprises 46.24% of all its 

assemblage, but only 29.94% in Operación 201.  In all other Operaciones, deer represents 

a very low proportion or is not present at all.  Human remains resulted in a higher 

percentage in Operación 112 (33.33%NISP), while in Operación 114 humans comprise 

only 2.85% of its total.   

 

The other Operación with human remains present is Operación 110, where one specimen 

represents 0.78% of that Operación.  Finally, the presence of domestic dog is 

proportionally higher in Operación 201 (8.47%), while in Operación 114 is 1.08% and 

0.78% for Operación 110.  Although %NISP is affectedby the total number of specimens 

and taxa identified for each location, comparisons between thre three most frequent 

mammals and their relative presence within each Operación, could potentially show 

tencencies in the preferences or access of certain taxa by each context.  Nevertheless, it 

should be kept in mind that this distribution may also be influenced by the type of context 

and other factors, such as how did each specimen entered the archaeological record, what 

taphonomic agents have affected them, among others.   
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Op. 
110 

Op. 
111 

Op. 
112 

Op. 
114 

Op. 
115 

Op. 
201 

Op. 
202 

NISP total by 
Operación 129 57 3 2037 2 177 9 
NISP deer 3 1 0 942 0 53 5 
%NISP deer 2.33 1.75 0.00 46.24 0.00 29.94 55.56 
NISP dog 1 0 0 22 0 15 0 
%NISP dog 0.78 0.00 0.00 1.08 0.00 8.47 0.00 
NISP human 1 0 1 58 0 0 0 
%NISP human 0.78 0.00 33.33 2.85 0.00 0.00 0.00 

Table 7.4.  Percentage of deer, dog and human remains present by Operación. 

 

Distribution of skeletal elements 

The distribution by skeletal elements for all Operaciones is presented in Table 7.5.  This 

includes only those specimens that were identified by skeletal element and taxa, while the 

categories of small/medium and medium and medium/large mammal fragments were 

excluded.  In regards to the taxa grouped as Artiodactyla, all skeletal elements are present, 

especially in Operación 114, while Carnivora and Lagomorpha are represented mainly by 

long bones from the upper and lower limbs, with all other skeletal elements less frequent.  

The pelvic and shoulder girdles are more frequent among the humans, while other taxa 

are represented by long bones, including the agouti (one femur), and the armadillo (one 

tibia).  The distribution of skeletal elements is not homogeneous by Operación, and while 

Operación 114 possesses all skeletal elements, all the other Operaciones have skeletal 

elements present in smaller frequencies.  Operación 115 had no skeletal elements 

identified. 
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Op. 
110 

Op. 
111 

Op. 
112 

Op. 
114 

Op. 
115 

Op. 
201 

Op. 
202 

antler  2   
skull  1 74, 8, 1, 7h  6, 1 
indet. vertebrae   64, 2, 1h  12 2
cervical vertebrae  114, 1h  2 
thoracic vertebrae.  126, 3h  3 
lumbar vertebrae  138, 3h  1 
sacrum  18   
sternum  5   
rib  1, 1, 4h  1 
clavicle  1h 10h   
scapula  1 114, 10h  2 1
humerus  26, 1, 1h  3 1
radius  28, 4, 1h  3, 7 
ulna  16, 1, 1h  1, 1 
carpal  6, 1   
metacarpus 11, 3  5, 3 
innominate 2, 1 120, 1, 2, 7h  7 
femur 1 26, 1, 3, 1h, 1*  2, 1 
patella  3    
tibia  9, 3, 1*  3 
fibula  3h   
tarsal 1 26  3, 2 1
metatarsus 10, 1, 5h  1 
phalanges 1h 5, 2   
metapodium 2    
long bone  2    

Table 7.5.  Distribution of skeletal elements (NISP) by Operación, grouped by Order:  
Artiodactyla (regular), Carnivora (Bold), Lagomorpha (underlined), humans (h), and 

other fauna (*). 
 

Diversity index 

Diversity index was measured by the combination of richness and evenness values, and 

was calculated by the Simpson’s Heterogeneity index and the Shannon-Weaver’s 

Diversity index (Table 7.6).  Due to the low NISP and MNI values of Operación 115, it 

was not possible to obtain any results for its diversity.  In a similar fashion, results for 

richness were not obtained for Operaciones 111, 112, and 202 due to their low MNI 

values.  From all the other operations, Operación 114 was the richest assemblage (2.226) 

with the most taxa identified, followed by Operaciones 110 and 201.  In terms of 

evenness, Operaciones 110, 111, 114, and 201 have the lower evenness values, while 

Operaciones 112, and 202 are the most evenly distributed.  The Shannon-Weaver 

diversity index results are very interesting, with Operación 201 having the most diversity 

(1.1128), while Operación 114 had the most taxa identified, but produced a low index 

(0.75), similar to that from Operaciones 112 and 202, meaning that most of the specimens 

are identifiable to few taxonomic species. This result is due to the presence of a single 

dominant species, the white-tailed deer. 
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 Odum's Simpson's  
Shannon-
Weaver's 

  Richness Heterogeneity Eveness Diversity 
Op. 110 1.4426 0.8333 0.2135 0.3826 
Op. 111 n/a n/a 0.1605 0.1763 
Op. 112 n/a n/a 0.9183 0.6365 
Op. 114 2.226 0.7074 0.2426 0.7500 
Op. 115 n/a n/a n/a n/a 
Op. 201 0.5581 0.5333 0.6914 1.1128 
Op. 202 n/a n/a 0.9911 0.6870 
Table 7.6.  Results for richness, heterogeneity, evenness,  

and diversity index by Operación. 
 

As it can be seen from these results, diversity, richness, and evenness are very susceptible 

to sample size (Grayson 1984:159-160; Kintigh 1989, Reitz and Wing 1999:107), making 

it difficult to compare different samples of diverse size.  Nonetheless, it was possible to 

compare to a general level the values for Chinikihá with published data from different 

contexts from other Maya sites (Table 7.7).  Koželsky (2005:31) calculated the Shannon 

Weaver’s diversity index for different contexts and different sites, gathering information 

from published data.  In order to be able to compare directly between sites, this author did 

not include decapods, gastropods or humans in her analysis, and focusing exclusively on 

mammals.  The author found that highest value was that of a midden from feasting 

activities in Lagartero (2.98), followed by a context in the centre of Aguateca (2.20), with 

the most taxa identified, but with a focus on canid, deer and rabbits.  The context with the 

lowest diversity index is Actun Polbiche (0.75) and represents ritual activities, with a high 

selection of one species (dogs).  

 

 To conduct comparisons with Koželsky’s results, I removed the same taxa as she did 

from the analysis (decapods, gastropods and human remains), but kept modified bone, 

producing a Shannon-Weaver’s diversity index of 1.10 for Operación 114, suggesting 

again that there is a strong selection for a small number of taxa.  This index also shows 

the impact of a few but highly abundant selected species present in this Operación.  This 

result is interesting as it confirms that in contexts that are the result of specific activities 

from previous studies in the area (Koželsky 2005). 
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Shannon-
Weaver's 

Site Diversity 
Lagartero (feasting midden) 2.98 
Aguateca (centre) 2.20 
Piedras Negras (palace) 1.64 
Dos Pilas (periphery) 1.59 
Actun Polbiche (ritual) 0.92 
Chinikihá (Op. 114) 0.75 

Table 7.7.  Comparison of the Shannon-Weaver’s  
Diversity index for other Maya sites. 

 

Importance of Taxa Represented 

The species identified in the Chinikihá assemblage are very important in the Maya region 

as food and for ritual purposes.  In this section, I discuss their importance based on their 

presence in the assemblage and are grouped by Order and are ordered from most frequent 

to less frequent. 

 

Artiodactyla 

There are two families present in the sample: the Cervidae and the Tayassuidae.  In the 

Cervidae, there were two species identified, the white-tailed deer (Odocoileus 

virginianus), and the brocket deer (Mazama sp.).  In the Tayassuidae, there are two 

species, the collared peccary (Pecari tajacu), and the white-lipped peccary (Tayassu 

pecari), but in the Chinikihá assemblage only the former was identified.  The white-tailed 

deer is native to the Maya lowlands and is present all over North American continent 

(Hall 1981:1092), the smaller brocket deer is found more frequently in the Yucatan 

Peninsula.  In Mexico, and especially in Chiapas, white-tailed deer is highly adaptable 

and is present in all types of ecosystems, although primarily in open fields surrounded by 

shrubs (Álvarez del Toro 1977:115), while the brocket deer prefers savannah 

environments.  The collared peccary abound in grasslands and forests less than 3000 

metres above the sea level (Emmons 1997).  Being herbivorous, the deer browses and 

grazes on different shrubs, seeds and fruits (Alcerreca and Robles 2005).  It has been 

mentioned that in the Maya area, the deer browses near cornfields because it likes the 

salty ash of burned fields, as well as the new shoots of corn (Schlesinger 2001).  Palo 

mulato o chakaj leaves (Bursera simaruba) and ramón fruits (Brosimum alicastrum) are 

also mentioned as favourite plants eaten by deer (Mandujano and Rico-Gray 1991). In the 

tropical dry forest regions of Mexico, the white-tailed deer eats an annual diet of 20 plant 

species, but concentrates more on herbs and grasses during the rainy season.  Fruits and 
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deciduous leaves of trees and bushes are important during the dry period (Arceo et al. 

2005). 

 

The collared peccary (Pecari tajacu) occupies a wide range of environments, including 

forests, and grasslands, while the white-lipped peccary is restricted to more dense forests 

(Reid 1997), and was commonly used as food by the Maya (Emery 2007a:58). The 

peccary would have been hunted for their high meat yield, yet very few peccary remains 

are present in the archaeological context; their low frequency is especially obvious in 

middens and other contexts resulting from human consumption (Fridberg 2005).  On the 

other hand, worked peccary bones are relatively more frequent, although restricted to 

certain deposits, either ritual or associated to the elite (Masson and Peraza Lope 2008; 

Emery 2007a).   

 

Representations of deer are common in hieroglyphic inscriptions and other pictorial 

media.  There are two wide categories of deer representations, those that present deer as a 

god in mythical images, and in more mundane images, here the deer is represented as 

food.  In contemporary ethnographic studies and iconographic analyses among the Maya, 

it has been suggested that deer represents the solar god, and thus its sacrifice would assure 

fertility and result in good harvests (Montoliú 1976; Pohl 1983:98). The important 

association of deer and fertility and agricultural prosperity, especially maize, is observed 

in the images of ritually sacrificed deer.  This probably relates to the renewal cuch or 

cargo ceremony (Pohl 1981).  In these images, the “Deer God” or Huk Sip is the patron of 

hunting, and usually represented as a full-sized deer or as an old man, with some physical 

characteristics of the deer, such as the long ears and antlers (Stone and Zender 2011:78).  

According to Stone and Zender (2011:78), the “Deer God” seems “to take responsibility 

for the burning of forest to make agricultural land”, hence, the importance to appease him 

with many offerings and sacrifices that often included deer (Stone and Zender 2011; 

Tozzer 1967). According to Landa, other animals that have been related to fertility 

include monkey, peccary, dog, jaguar, fish, snake, armadillo, crocodile and turtle, while 

during Postclassic times, turkey was used as a substitute (Pohl 1983:65).   

 

In the Maya region, white-tailed deer seems to have been preferred over the brocket deer, 

as there are more numerous deposits containing white-tailed deer remains in higher 

frequencies than brocket deer (Foreman 2004:34).  Deer remains from the Late Classic 

period abound in the Maya region including sites such as Seibal (Pohl 1985a, 1985b), 
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Altar de Sacrificios (Olsen 1972), Toniná (Soto 1998), Tikal (White et al. 2004), Piedras 

Negras (Emery 2001), Copán (Pohl 1995), and Yaxchilán (Soto and Polaco 1994), 

amongst others.  Examples of peccary remains have been found sporadically since the 

Preclassic period, at sites such as Seibal and Cerros (Carr 1985; Pohl 1976).  There are 

few more examples from the Classic period, Tayassuidae remains have been registered 

for a variety of sites, including Uxmal, Copán, Luubantun, and the Petexbatún area 

(Collins 2002; Emery 2010; Kidder 1947; Wing 1975).  Since peccary is a species that 

may have had different uses including ritual and non-ritual, it is difficult to assess if they 

were restricted to one segment of society (Fridberg 2005).   

 

Definite evidence about the high class preference for large mammals including deer and 

peccary is observable during the Postclassic period (Masson 1999).  With bone fragments 

displaying butchering marks and located in the vicinity of elite dwellings some authors 

have proposed that the members of the high class were in charge of meat redistribution 

(Masson 1999:101).  Thus, just like with the deer, access to peccary may have been 

reserved for the high classes, and this practice may be very ancient.  The differential 

procurement and use of artiodactyls other than deer continues during the Postclassic, as 

seen at Mayapán (Masson and Peraza Lope 2008:178-179). 

 

In Chinikihá, from all the fauna analysed in this study, deer is by far the most frequent 

species, with all body parts represented in different frequencies.  This is the case 

especially in Operación 114, with lower frequencies at other contexts, except 

Operaciones 112 and 115 where no deer remains were retrieved.  In contrast, the other 

two artiodactyls, the brocket deer and the peccary, are present in minimal numbers, 

probably reflecting they are from a different environmental niche.  Only one specimen 

(hemi-mandible) was identified as brocket deer, and it was found in Operación 114.  

Collared peccary is accounted only by two specimens also found in Operación 114, and 

these are two hemi-mandibles possibly from the same individual.  A single possible cut 

mark was found on one hemi-mandible, suggesting its dietary role.   

 

Carnivora 

The carnivores are represented by two families, Canidae and Felidae.  Within the former, 

the domestic dog (Canis familiaris) and the gray fox (Urocyon cinereoargenteus) were 

identified, while in the Felidae, there were two specimens, one identified as jaguar 

(Panthera onca) and another specimen identified as Felidae. 
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The presence of domestic dog in archaeological contexts is very ubiquitous and is often 

associated to human occupation.  This may be a reflection of the significant role it played 

in Mesoamerica as one of the two only true domesticated animals, along with the much 

later domesticated turkey (Meleagris gallopavo).  Often, the dog was an animal used for 

many different purposes, including as a pet for companionship, a hunting aide, but also 

would be used for ritual and as food.  The consumption of dogs as food not only in other 

parts of Mesoamerica (Wing 1978), but it has also been registered in several sites of 

North America (Tito et al. 2011) and South America (Schwartz 1997). The exploitation of 

dogs for food has been documented from the Preclassic period, with dogs being regarded 

as an alternative, but a secure source of meat compared to that obtained from the wild 

(Clutton-Brock and Hammond 1994).  Furthermore, changes in dog consumption have 

been linked directly to changes in the availability of wild animals (Shaw 1999). 

 

When discussing dogs in Mesoamerican archaeology, it often is focussed on the famous 

Mexican hairless dog, also known by its Nahuatl name, xoloitzcuintle.  This breed 

originated in the west coast of Mexico and from there, it extended to the rest of 

Mesoamerica (Valadéz et al. 2009).  For a long time it has been suggested that the 

hairless dog was almost exclusively fattened on corn in order to be eaten or sacrificed 

(Stone and Zender 2011:79); however, the variability of assemblages in which it appears, 

supposes that there was not a specific use determined by the dog’s breed (Valadéz et al. 

2009).  In fact, it is common to see that two or more breeds are often mixed in the same 

deposits (Blanco et al. 1999).  In the Maya area, at least two examples of xoloitxcuintle 

have been reported, including dog burials at the site of Chac Mool, Quintana Roo and one 

dentary at the coastal site of Champotón in Campeche (Valadéz et al. 2009).  In many of 

the analyses it is not possible to identify what type of dog is present; however, it is known 

that in Mesoamerica there were at least three or four variants (Olsen 1974).   

 

Dog remains in the archaeological record in the Maya area appear in both, food and 

ceremonial contexts.  It has been documented that dogs were an important resource since 

the Late Preclassic period (Pohl 1985b: 109; Clutton-Brock and Hammond 1994), with 

examples at the site of Colhá (Shaw 1991) and Cerros (Carr 1985).  During the Preclassic 

and Classic periods, dog remains are present in middens and other deposits with other 

food remains, stressing its use as food (Clutton-Brock and Hammond 1994).  During the 

Postclassic, dogs were used for sacrifice and other rituals, as seen at Cozumel Island 

(Hamblin 1984).  Dog sacrifices have been registered at Chac Mool, Quintana Roo, where 
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more than 35 dogs were sacrificed associated with a New Year’s ceremony (Valadéz et al. 

2009). 

 

In Chinikihá, dog is the second most common mammal and is present in Operaciones 

110, 201, and 114, but more abundant in the latter.  There are a total of 38 dog specimens, 

from which 57.89 (n = 22) are in Operación 114, and 39.47% (n = 15) are in Operación 

201.  Most of the dog remains do not exhibit anthropogenic modifications from 

processing them as food.  Only one fragment of pubic bone and a few other bones have 

been fractured when fresh, thus the role of dogs as food in these two contexts has been 

primarily inferred from the Maya literature.  It is interesting to mention however, that dog 

remains in other sites do not present anthropogenic modifications; therefore, the form of 

preparing dogs for their consumption could be one that does not require deep cuts that 

would leave marks on the bones. 

 

The gray fox (Urocyon cinereoargenteus) inhabits thick forests and brush lands, and is a 

common species that inhabits all North America (Hall 1981:943-944).  Also, it adapts 

well to disturbed areas including agricultural land (Reid 1997:255).  Gray fox remains 

have been identified as food in some archaeological deposits, including Cozumel Island 

and Seibal, and the Petén and Petexbatún areas (Hamblin 1984; Pohl 1990; Emery 2010; 

Teeter 2001).  One skull fragment was recovered from Operación 114 at Chinikihá. 

 

The geographic range of jaguar (Panthera onca) includes a variety of habitats, from rain 

forests to grasslands (Emmons 1997).  In North America, it can be found from Arizona to 

Panama, along the west and east mountain ranges; in southern Mexico, it can be found in 

Chiapas and the Yucatan Peninsula, and all over in Central America (Hall 1981:1039).  

Jaguars are opportunistic carnivores and are the only natural predator of deer and 

peccaries. The aggressive nature of this animal was probably the characteristic that 

motivated warriors to wear jaguar’s heads, skins, paws or other parts as a badge of honour 

(Saunders 1994: 107; Stone and Zender 2011:83).  Unfortunately, many of these artefacts 

do not survive and we therefore do not know how extensive this practice was; however, 

representations of jaguar skins in pictorial material, suggest that these items were very 

common.  Osteological remains from jaguars, are almost exclusively present in contexts 

associated with the elite, as it was a conspicuous sign of wealth, probably obtained as 

tribute (Stone and Zender 2011:83).  Furthermore, the elite contexts where jaguar remains 

have been found are usually ritual contexts and imply a non-food use (Emery 2007a:59).  
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In Chinikihá, there was only one fragment of an ulna found in Operación 114 that was 

identified as jaguar.  No cut marks or other taphonomical modifications were observed, 

thus it is difficult to make any suggestions about its use, as it could have been included in 

this deposit by non-human agents.  However, it is interesting to note that jaguar’s ulnae 

are used for making Chak scepters, or royal standards (Emery 1998, 2007a), both 

associated to the elite. 

 

Representations of carnivores, especially dogs are also very common in the Maya 

iconography and appear in a wide range of examples, including images of dogs on painted 

vessels, sculptured in stone, and as zoomorphic figurines (Shaw 1991).   

 

Lagomorpha 

There are two species of Lagomorpha represented in the Chinikihá assemblage, the forest 

rabbit (Sylvilagus brasiliensis) and the cottontail (Sylvilagus floridanus).  The forest 

rabbit is found in the edges of forests, clearings and secondary growth in tropical 

lowlands, while the cottontail is more common in the arid highlands and savannas (Reid 

1997:251).  Although rabbits are small, they are heavily targeted for their meat and fur, 

thus, it would be expected to find high percentages of rabbit remains in the archaeological 

record.   

 

The rabbit is usually associated with the Moon deities, and with the underworld and wet 

environments (Stone and Zender 2009:85).  Iconographic representations of rabbits are 

less numerous than those of the deer or jaguar, but just as these two animals, rabbits are 

related to the elite.  Archaeologically, rabbits reflect this association to the high classes, 

and appear in contexts usually associated to the elite (Emery 2007a:61).  Rabbits are 

present at Seibal, Tikal, Cozumel Island, and in the Petén and Petexbatún regions (Emery 

2010; Hamblin 1984; Moholy-Nagy 1997; Pohl 1990).  Despite being well represented at 

some of these sites, rabbit remains seem to be relatively low during the Late Classic 

period.  This is interesting as rabbits were probably a very numerous resource, and yet, 

rabbit remains are usually scarce in the archaeological record.  Their low frequency may 

be due to several factors, including the fact that rabbit bones are small and could be more 

affected by post-depositional factors, such as carnivore gnawing, and/or differential 

preservation.  Rabbits, along with other smaller species such as armadillo and small 

rodents, are more common in the savannah, and their presence outside this ecological 

niche, could represent their importation to the lowlands (Emery 2007a:57).  In the 
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Chinikihá assemblage, there were found one femur of Sylvilagus brasiliensis, one 

innominate of Sylvilagus floridanus; three femora, one innominate, and one hemi-

mandible were identified only as Sylvilagus sp.   

 

Edentata 

The only species identified within this Order was the nine-banded long-nosed armadillo 

(Dasypus novemcinctus), an animal that is common in the southern part of Mexico, and is 

present all over Chiapas.  Armadillos prefer to live in secondary habitats, including 

grasslands (Emmons 1997:39), and the margins of milpas.  Archaeologically, the bones of 

this species usually appear in low numbers at different sites, such as in Late Classic 

Seibal (Pohl 1990:150, table 1).  However, armadillo dermal plaques, or scutes, are more 

regularly found, especially in ritual assemblages, such as in burials as seen in Caracol 

(Teeter 2001:369).  In Chinikihá, only one tibia was recovered from an armadillo from 

Operación 114.  No signs of modification were observed, thus, its use as food cannot be 

confirmed, although it is well known that the Maya nowadays eat armadillo that they 

capture with the aid of traps in their milpas. 

 

Rodentia 

In the Chinikihá assemblage, there were two specimens identified within this order, 

agouti (Dasyprocta punctata) and one specimen identified as a rodent.  Agoutis are 

cheek-teeth hypsodont animals that are terrestrial, but enter water readily, generally living 

in burrows.  The geographical distribution of the agouti extends to Central America, until 

Panamá, and is present in all of the lowlands in Chiapas, where it shares habitats with the 

other group forming this family, the pacas (Cuniculus paca) (Hall 1981:858).  The agouti 

is commonly used as food (Emery 2007a); however, it usually appears in low frequencies 

in archaeological contexts, with few examples reported from few sites including Piedras 

Negras (Emery 2007a), and Caracol (Teeter 2001), and Lagartero (Koželsky 2005).  A 

single agouti femur was found in Operación 114.   

 

Perissodactyla 

Baird’s tapir (Tapirus bairdii) is commonly found from Veracruz to Panamá (Hall 

1981:1075).  Although tapirs are big animals and yield a lot of meat (more than 150 kg), 

tapir remains are not that frequent in the archaeological record, appearing in very low 

frequencies at Caracol and the Petexbatún region and are usually restricted to ritual 

deposits (Emery 2004b, 2010; Teeter 2001).  Few specimens were recovered from a trash 
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midden at Lagartero (Koželsky 2005), and several fragments recovered from the 

Postclassic site of Laguna de On (Masson 1999:117) suggest that this species was 

consumed in ceremonial rites or feasts.  In the Chinikihá assemblage, only one modified 

rib fragment was found at Operación 114; it displays use-wear marks from being used as 

some sort of tool, possibly as an “alisador” or “pulidor” or polishing tool.  With one 

single specimen, it is impossible to know if tapir was consumed locally or if the rib 

arrived as raw material or already worked to Chinikihá. 

 

Testudines 

Two types of turtle have been previously identified at Chinikihá, the mud turtle 

(Kinosternon sp.), and the river turble (Dermatemys mawii) (Montero 2008).  The Maya 

elite not only favoured deer meat, but they also seem to have favoured turtle for the 

tenderness and the white colour of their meat (Alvarez and Ocaña 1994; Emery 

2007a:60).  Once turtle was used as food, its carapace was used not only for utilitarian 

purposes, such as the manufacture of ornaments, but also for ritual purposes, such as 

drums (Emery 2007a:59).  Examples of sites where turtle remains are frequent include 

Piedras Negras (Emery 2001, 2007), and Palenque (Zúñiga 2000), both sites considered to 

have had access to riverine resources.  At Chinikihá, five turtle plaques were found, 

mostly from the plastron; these were identified as Dermatemys mawii and Kinosternon sp.  

All five fragments were polished and at least four of them present carved glyphs on their 

anterior facet.  No other skeletal element was found from the turtle skeleton that could 

suggest that these turtles were first eaten and then the plaques worked.  This contrasts 

drastically with the faunal assemblage from nearby Palenque, where the majority of turtle 

remains—including five species—are represented by postcranial elements and plaques, 

suggesting their importance as food and as raw material (Nieto-Calleja 2005; Zúñiga 

2000).  Therefore, for Chinikihá, the presence of the carved plaques in the assemblage 

suggest that they arrived as raw material ready to be carved, or that they were worked at 

Chinikihá, where they possible had a use-life and then were discarded when broken.  It is 

possible though, that there is a change in the use of turtle through time, from using it as a 

dietary component during the early Classic, to a more restricted use as non subsistence 

role (especially the plaques) during the Terminal Classic, although this change may 

however be related to a change in the way of preparation (Emery 2010:134). 
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Shell remains 

Invertebrates have an important role in the Maya area, as food, for ritual uses and for the 

manufacture of tools.  There is a wide variety of molluscs but the most common in 

archaeological assemblages are the freshwater ones, including bivalves and gastropods 

(Emery 1986).  The most common species in the diet is jute (Pachychilus sp.), including 

two sub-species (P. indiorum and P. glaphyrus) (Healy et al. 1990).  Although jute is 

regarded nowadays as poor man’s food (Healy et al. 1990) and are considered a non-

preferential food source (Nations 1979), they are eaten in periods of protein scarcity.  The 

importance of this gastropod seems to be more relevant as a supplementary food source 

when there was not enough animal protein available, especially to children and women 

(Nations 1979:569).  During my short stay in the town of Palenque in 2009 I observed the 

preparation of a snack made of jute snails cooked in water with momo (Piper spp.) leaves.  

This “soup” was served in a small restaurant, as a free snack for people buying a drink 

(see Figures 7.1 and 7.2).  The preference of consuming jute and other shells in soups was 

also observed by other researchers in Belize (Healy et al. 1990; Powis 2004), pointing to 

the possibly to a long Pan-Maya tradition. It is possible that the techniques of preparation 

may not have changed since Prehispanic times. 

 

  
Figures 7.1 and 7.2.  “La Cueva del Shote”, restaurant in Palenque, Chiapas (left) where a 
snack made of jute snails (Pachychilus sp.) cooked with momo leaves (Piper spp.) is still 

served nowadays (right) (Photos by Coral Montero López). 
 

Remains of Pachychilus sp. or jute, as they are known in Spanish, has been identified in 

diverse contexts ranging from domestic to ritual deposits (Halperin et al. 2003; Healy et 

al. 1990).  Its ubiquity in sites of diverse ecological settings suggests that it was highly 

regarded by the Maya not only because of its caloric contribution, but it may also have 

served other functions; among the modern Lacandón Maya, its shell is ground and turned 

into powdered lime that is then used to process corn (Nations 1979).  Jute and other shells 
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are symbolically related to the concepts of fertility and the underworld (Halperin et al. 

2003), thus, their presence in caves and other ritual deposits is not uncommon. 

 

During the Late Classic Period, access to this and other riverine resources such as turtles 

was probably restricted to the high class, as jute shell remains are common in elite 

contexts, including palaces, and ritual deposits, such as votive caches, and burials (Emery 

2007a:60; Halperin et al. 2003).  The main characteristic of jute shells in ritual contexts is 

that they are complete, with no apex removal, and they display no evidence of being 

cooked (Halperin et al. 2003).  Jute remains from ritual contexts then contrast with 

contexts where massive amounts of jute shells, product of human consumption have been 

identified in association to other faunal remains, well-made ceramics, and lithics; these 

deposits have been identified as the result of ritual feasting (Stanchly and Iannone 1997; 

Halperin et al. 2003:214).  It is common to find these deposits in the construction fill or 

middens associated to ceremonial structures (Healy et al. 1990).   

 

At Chinikihá, large quantities of jute were recovered from several contexts including 

Operaciones 110, 111, 114 and 115 (see Table 7.2).  Among this material there were 

differences in size and according to some, this can be helpful when trying to differentiate 

between the two sub-species (Solís 2011).  Quantity and weight were noted, but it was not 

possible to identify every specimen to species due to their fragmentary state or they were 

missing the diagnostic parts; thus, they were grouped under a more generic classification 

(Pachychilus sp.).  Shell remains that are the result of food consumption were not 

identified individually, but were counted by location and grouped by genus level, so 

limited information is available on freshwater molluscs’ exploitation.  Nevertheless, some 

observations were made.  Most of these shells displayed human modification expressed 

by removal of the apex or spire.  This suggests the two species served dietary purposes 

and supports data previously published for other archaeological sites (Halperin et al. 

2003; Healy et al. 1990; Moholy-Nagy 1978).  Once the apex is removed the molluscs 

need to be cooked or boiled; if boiled for long time, it is also possible to remove the meat 

without having to cut the apex (Emery 2010:127). It seems that the preferred form of 

preparing the molluscs for consumption involves both, cutting the spire and boiling.  

These two methods are still observed nowadays, as recorded by this author in the town of 

Palenque, and in modern Guatemala (Halperin et al. 2003:215). 
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Other molluscs commonly represented in Maya sites include apple snails (Pomacea 

flagellata), a large snail rich in protein (Covich 1983; Moholy-Nagy 1978), and two 

bivalves (Nephronaias sp. and Psoronaias sp.) (Powis 2004).  Although there are few 

reports about the dietary consumption of apple snails this species along with the bivalves 

were most commonly used to manufacture ornaments (Moholy-Nagy 1978).  Worked 

shell in Chinikihá appears generally in the form of pendants and beads and is discussed in 

the next section. 

 

Provenience of Fauna by Environmental Zone  

From the previous descriptions, it is possible to observe that some taxa inhabit 

exclusively in specific environments, such as the freshwater molluscs which appear only 

in riverine environments.  Other species however, can be found in several environmental 

zones, but usually have a predilection for one or two environments.  Following Emery 

(2010), microenvironmental zones around Chinikihá were identified, and the different 

species present in the Chinikihá assemblage were grouped according to the main habitat 

they inhabit.  These are: riverine or lacustrine and their associated shorelines, perennial 

swamps, canopy forest, guamil or high bush, milpa or agricultural land, and residential 

(Table 7.8).  It is possible to observe that faunal resources were obtained from these seven 

habitats, and were acquired in different proportions.  Because jute remains are very 

numerous, riverine/lacustrine resources acco 

unt for 68.48% of the whole sample.   
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 Taxon NISP %NISP 
Riverine/Lacustrine Pachychilus sp. 2295 68.12 
 Nephronaias sp. 12 0.36 
Sub-total  2307 68.48 
    
Shorelines Pomacea flagellata 1 0.03 
 Kinosternon sp. 1 0.03 
 Dermatemys mawii 1 0.03 
Sub-total  3 0.09 
    
Perennial swamps Mazama sp. 1 0.03 
 Tapirus bairdii 1 0.03 
Sub-total  2 0.06 
    
Canopy forest or majahual Pecari tajacu 2 0.06 
 Dasyprocta punctata 1 0.03 
 Felidae 1 0.03 
 Sylvilagus floridanus 1 0.03 
 Panthera onca 1 0.03 
Sub-total  6 0.18 
    
Guamil or acahual Urocyon cinereoargenteus 1 0.03 
 Dasypus novemcinctus 1 0.03 
 Sylvilagus sp. 5 0.15 
 Sylvilagus brasiliensis 1 0.03 
Sub-total  8 0.24 
    
Milpa Odocoileus virginianus 1004 29.80 
 Artiodactyla 1 0.03 
Sub-total  1005 29.83 
    
Residential Canis familiaris 38 1.13 
Sub-total  38 1.13 
    
Total  3369 100.00 

Table 7.8.  Distribution by habitat of faunal resources present in  
the Chinikihá assemblage. 

 

White-tailed deer was considered primarily in the milpa, where its presence made this 

zone the second most abundant zone (29.80%), followed by the residential 

microenvironment (1.13%)  The zone with the most diversity is the guamil (Emery 

2010:81), also known as acahual in the Yucatan area.  This is a disturbed zone that is the 

preferred setting for a variety of animals, including the gray fox (Urocyon 

cinereoargenteus), raccoon (Procyon lotor), cottontail (Sylvilagus floridanus), collared 

peccary (Pecari tajacu), and agouti (Dasyprocta punctata), all of which are present in this 

sample, or have been previously identified at Chinikihá (Montero 2008).  Although white-

tailed deer (Odocoileus virginianus) can be found in the guamil, its presence in faming 

lands (milpa) is important because it is considered a crop pest (Emery 2010:82).   

 



 175

The presence of the brocket deer (Mazama sp.) and forest rabbit (Sylvilagus brasiliensis) 

indicate some animals were acquired from the deeper parts of dense forests; although 

brocket deer also likes to wander around perennial swamps, and can be attracted to the 

milpa.  The representation of deep rain forest animals is supported by the presence of 

macrobotanical remains identified from the midden, such as palo mora (Machura 

tinctoria), a tree valued for its wood (Trabanino 2008).  It is interesting to mention that 

Felipe Trabanino (2012) also identified the presence of exotic plants such as granadilla 

(Passiflora sp.) and datura (Datura stramonium), species that are commonly used as 

drugs and are one of the archaeological signatures of a feasting events (Hayden 2001:40). 

 

Other resources that may have been acquired out of the immediate vicinity include 

freshwater snails and reptiles, including apple snail (Pomeacea flagellata) and mud turtles 

(Kinosternon sp.), all inhabitants of ponds and rivers in the wetlands (Carr and Fradkin 

2008).  Finally, the tapir (Tapirus bairdii) is the only animal present in this sample that 

definitely comes from swampy areas.  Nowadays, the tapir is not common in Chiapas, but 

probably in the past, it was present all over the state (Ceballos and Oliva 2005:61, fig. 

29), making it locally available. 

 

The presence of species from different environmental zones informs us about the 

exploitation patterns established by the inhabitants of Chinikihá (Figure 7.3).  According 

to Trabanino (2012), the people from Chinikihá may have exploited the zones 

surrounding the settlement in order to obtatin the plants and animals that they required for 

food, housing, ceremonies and other uses.  This author also suggests that it is possible that 

the Maya from Chinikihá, may have managed and transformed the environments, by re-

forestion and regeneration (Trabanino 2012:226).  A similar management of land has 

been proposed for other sites during the Late Classic period, including Copán (Fedick 

2010). 

 

 
Figure 7.3.  Distribution of environmental zones around Chinikihá (modified from 

Trabanino 2012:231, fig. 7.3). 
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Temporal and geographic variation in faunal consumption 

The faunal composition at Chinikihá points towards a local exploitation, with few animals 

being brought from other further away areas.  This is similar to the exploitation pattern 

seen in many Maya sites, with a differentiation of fauna present by sites located on the 

coast or inland.  Nevertheless, it is important to note that the distribution of faunal 

resources is not homogeneous for all sites and several temporal tendencies are 

identifiable.  During the Preclassic period, a very local exploitation is seen (Götz 2008; 

Pohl 1985b:109), especially those species from the milpa and residential zones.  This is 

what some authors have identified as “garden hunting” (Ford 1991).  During the 

Preclassic period, the presence of dog and deer during the Preclassic in inland sites is 

relatively high (Wing 1981), while in riverine and coastal sites, turtle and fish are more 

common (Carr and Fradkin 2008; Emery 2010; Masson 2004b; Wing and Scuder 1991).  

For example, in Preclassic Cerros there is a marked preference for an exploitation of 

nearby swampy areas (Carr and Fradkin 2008:149), while is the opposite in the 

Petexbatún area (Emery 2010:83), although the swampy area is as accessible as in Cerros.  

What is interesting here is that Carr and Fradkin (2008:149) suggest that the composition 

of the faunal assemblage observed in Cerros is a reflection of the farming practices that 

would focus on the high-grounds during the wet season and in the pockets of moist 

around the swamps in the dry season.  Furthermore, these authors implied that the Maya 

farmers may have been also in charge of the animal acquisition (Carr and Fradkin 2008).   

 

Towards the end of the Preclassic period, and probably as a consequence of 

environmental changes that put stress on local resources, several sites started to expand 

their captation areas and include larger animals, a tendency that will prevail during the 

Classic period (Shaw 1991:92).  Local exploitation seems to be the norm during the Early 

phases of the Classic period (McKillop 1984:32).  However, faunal exploitation may have 

changed during this period, this is, from being mostly acquired at the domestic level, it is 

probably that some of the larger animals seen during the Classic are acquired through the 

emergence of a regional exchange system, as a result of the control over faunal resources 

that the Classic elite class had (Shaw 1999).  During the Late/Terminal Classic period, 

favoured species include turtles, deer, peccary, and in less proportions, dogs, armadillo, 

agouti, paca and rabbit; freshwater resources are common in riverine or sites near lakes, 

such as Trinidad.  Thornton (2008) analysed the materials from Motul de San José, and 

concluded that large mammals are more often associated to elite contexts during this 
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period.  White-tailed deer seems to be the preferred species during the Late Classic period 

at various sites, including the Petexbatún region (Emery 2010), the Pasion River region 

(Pohl 1990), Copán (Collins 2002), Tikal (Pohl 1990).   

 

Small fauna such as dog, armadillo, rabbits, peccary and other small/medium sized 

animals are more common during the Preclassic and Postclassic (Pohl 1976, 1985a:110).  

Freshwater molluscs are more common in Preclassic sites (Pohl 1985a:109), but are 

consistently present throught out the Classic in riverine sites such as in the Petexbatún 

area (Emery 2010:134).  Fish in general is not important until the Postclassic (Emery 

1997:46), and their presence during the Classic period seems to be restricted to elite or 

ritual contexts (McKillop and Winemiller 2004). The absence of fish remains even in 

riverine or coastal sites may indicate a cultural choice not to exploit them by the Maya. 

 

Around Chinikihá, fauna has been studied at Palenque, Yaxchilán, Piedras Negras and 

Toniná.  In the Palace at Palenque, a series of middens and construction fills with fauna 

remains have been excavated.  Again, a local exploitation is seen, with a high presence of 

turtle, fish and jute (Olivera 1997; Valentin 2007).  Interestingly, the zooarchaeological 

analysis of the materials present in the Palace concluded that the most abundant animals 

were turtle (Dermatemys mawii), a variety of freshwater fish and molluscs (Zúñiga 2000).  

Mammals including white-tailed deer and domestic dog were in very small proportions, 

suggesting that in Palenque, the exploitation of fauna was conducted at a local level.  

Nieto-Calleja (2005) identified the presence of turtle as part of a possible feast associated 

to a termination ritual for one of the structures in the Palace.  The preference for 

freshwater resources seen at Palenque might reflect a local preference or as a consequence 

of the “modifications to the immediate environment surrounding Palenque, which may 

have affected the consumption of mammals” (López 2006:7).   

 

A local exploitation is also seen at Yaxchilán, where the dominant species is white-tailed 

deer, but freshwater resources are also common, especially turtle plaques used for ritual 

purposes (Soto 1998, Soto and Polaco 1994).  The largest concentration of materials was 

recovered from construction fills, with most of the bone assemblage shows signs of 

weathering and exposure to the environment before being finally deposited.  Besides deer 

and turtle, dog and brocket deer are also present.  Deer and dog remains present a high 

frequency of cut marks and other processing modifications that were the result of human 

consumption and manufacturing of tools (Soto 1998:82). 
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At the site of Toniná, several domestic contexts provide information about faunal 

exploitation outside the ceremonial centers.  Alvarez et al (1990) identified that the 

dominant species were deer and dog, and in minor proportions rabbit, armadillo and 

turkey.  Exotic species were also found, including shark teeth, ray spines and marine 

shell.  These authors concluded that white-tailed deer must have been the preferred 

animal for all social classes, and the presence of coastal materials suggest that lower 

classes also had access to exotic goods. 

 

Analysis by Location: Results 

As osteological material was recovered from different contexts, including those 

associated with a variety of structures, ranging from ceremonial to residential structures, 

each context is described separately.  A summary of NISP and MNI for all Operaciones is 

presented in Table 7.3.  In the next paragraphs, I discuss each Operación individually, 

focussing exclusively on the mammal sub-sample and represent unworked material. 

 

Operación 110 

In this context, a very high proportion of the material was very fragmented and 

identification to Species level was only possible in few instances.  More than 95%NISP of 

the bones were too fragmented to identify to species (Table 7.9), only being identified to 

either medium/large mammal (92.25%NISP; n = 119), or small/medium mammal 

(3.10%NISP; n = 4).  Species identified in Operación 110 include deer (2.33%NISP; n = 

3), dog (0.78%NISP; n = 1), and rabbit (0.78%NISP; n = 1).  One human fragment 

(phalange) was also recovered (0.78%NISP).  White-tailed deer was the most numerous 

in terms of both NISP and MNI, comprising half the amount of the individuals (50%, n = 

2).  Nonetheless, it is probable that the small/medium mammal fragments may be from 

dog or other similar-sized animal, and the medium/large mammal fragments could be 

from deer, thus potentially increasing the percentages for this species.  

 

Because of the location of this context, it may be assumed that it is domestic debris used 

as construction fill.  The material also exhibits different stages of weathering and some 

bones have carnivore chewing marks that indicate that these materials were exposed for 

some time, and the materials may have been brought from elsewhere (Pendergast 

2004:241) as a result of cleaning activities (Schiffer 1987:59).  Therefore, this context 
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may represent a secondary deposit (Pendergast 2004), or even tertiary deposition (Hutson 

et al. 2007:453). 

 

Taxon NISP %NISP MNI %MNI 
medium/large mammal 119 92.25   
small/med mammal 4 3.10   
Canis familiaris 1 0.78 1 25.00 
Odocoileus virginianus 3 2.33 2 50.00 
Sylvilagus sp. 1 0.78   
Homo sapiens 1 0.78 1 25.00 
Total 129 100.00 4 100.00 

Table 7.9.  NISP and MNI calculations for Operación 110. 

 

Operaciones 111, 112, and 115 

These three Operaciones are located in the North Structure Complex, and therefore are 

presented together.  Operación 111 resulted in a large proportion of fragments identified 

only as medium/large mammal (96.49%NISP, n = 55), with only two specimens 

identified as white-tailed deer, and one canid (1.75%NISP respectively) (Table 7.10).  

The material from Operación 111 has no cut marks or other human modifications, and 

ranges between different weathering stages, making it hard to identify if it was the result 

of domestic activities.  However, due to the variability present in the material, it is 

suggested here that Operación 111 may be part of a construction fill. 

 

Taxon NISP %NISP MNI %MNI 
medium/large mammal 55 96.49  
Odocoileus virginianus 1 1.75 1 100.00 
Canis sp. 1 1.75    
Total 57 100.00 1 100.00 

Table 7.10.  NISP and MNI calculations for Operación 111. 

 

Operación 112 resulted in resulted in very little material (NISP = 3), with two fragments 

identified as medium/large mammal (66.67%NISP) and one human fragment 

(33.33%NISP) (Table 7.11).  The fragments identified from Operación 112 may be part 

of the construction fill used for the burials, and it is possible that the fragment of human 

bone may be from a disturbed burial located in the surroundings. 

 
Taxon NISP %NISP MNI %MNI 

medium/large mammal 2 66.67   
Homo sapiens 1 33.33 1 100.00 
Total 3 100.00 1 100.00 
Table 7.11.  NISP and MNI calculations for Operación 112. 
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Lastly, only two fragments were recovered from Operación 115, and they were identified 

as medium/large mammal (Table 7.12).  Neither has cut marks and only one is much 

eroded, while the other one is not.  The low frequency of faunal remains recovered from 

this Operación constrains further analysis. 

 

Taxon NISP %NISP MNI %MNI
medium/large mammal 2 100.00   
Total 2 100.00

Table 7.12.  NISP and MNI calculations for Operación 115. 

 

Operación 114 

Operación 114 represents the largest assemblage analysed in this study, with 2037 

fragments and 64 individuals; however, almost half of the material was only identified as 

medium/large mammals (46.29%) and small/medium mammals (2.60%).  From the 

identified species, white-tailed deer (Odocoileus virginianus) is the most common species 

(46.24%NISP), and has an MNI of 48.  Human remains (Homo sapiens) are the second 

most common taxa representing 2.85% of NISP and resulted in 7 MNI.  Domestic dog 

(Canis familiaris) remains are next with 1.08% of NISP and 2 MNI.  All other species are 

present in very low percentages, and include two types of rabbit (Sylvilagus brasiliensis 

and Sylvilagus floridanus), gray fox (Urocyon cinereoargenteus), jaguar (Panthera onca), 

armadillo (Dasypus novemcinctus), agouti (Dasyprocta punctata), brocket deer (Mazama 

sp.), and peccary (Pecari tajacu), among other material that was identified to Family level 

(Table 7.13).  

 

 Some of the material display carnivore, rodent and insect modifications, as well as 

different stages of weathering, and other natural modifications. Anthropogenic 

modifications are also present and include cut marks and burning.  Operación 114 has 

been regarded as a context that is unique for many reasons; therefore, the detailed analysis 

of its material will be presented separately in Chapter Eight.   
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Taxon NISP %NISP MNI %MNI 
medium/large mammal 943 46.29  0.00 
small medium mammal 53 2.60  0.00 
Dasypus novemcinctus 1 0.05 1 1.56 
Carnivora 2 0.10  0.00 
Canis sp. 2 0.10  0.00 
Canis familiaris 22 1.08 2 3.13 
Urocyon cinereoargenteus  1 0.05 1 1.56 
Felidae 1 0.05  0.00 
Panthera onca 1 0.05 1 1.56 
Artiodactyla 1 0.05  0.00 
Mazama sp. 1 0.05  0.00 
Odocoileus virginianus 942 46.24 48 75.00 
Pecari tajacu 2 0.10 1 1.56 
Dasyprocta punctata 1 0.05 1 1.56 
Sylvilagus sp. 4 0.20  0.00 
Sylvilagus brasiliensis 1 0.05 1 1.56 
Sylvilagus floridanus 1 0.05 1 1.56 
Homo sapiens 58 2.85 7 10.94 
Total 2037 53.71 64 100.00 

Table 7.13.  NISP and MNI calculations for Operación 114.   

 

Operación 201 (Chancalá) 

It is important to remember that this excavation was looted during the 2008 fieldwork 

(Liendo 2009a) and it was not possible to continue with the excavation; therefore, the 

results that are presented here may not represent the total of material that was originally 

deposited.  Nevertheless, this context is still the second largest after Operación 114, in 

terms of NISP and MNI, and therefore, we can only wonder how large this sample would  

have been if it was possible to collect all the material.  Operación 201 has been identified 

as a possible trash midden, because the context contains abundant ceramic, lithic and 

faunal fragments (Liendo 2009a:307).  This interpretation is supported by the presence of 

faunal (carnivore chewing) and anthropogenic modifications (cut marks and burning), and 

the fact that the bone material displays different stages of weathering.  Furthermore, it is 

possible that this midden reflects the activities that were carried out in the surrounding 

buildings, and, may therefore be a primary deposit (Liendo 2009a:311).   

 

The majority of the material from Operación 201 was only identified as medium/large 

mammal (54.80%, n = 97).  From those identified to species, deer is the most abundant 

(29.94%NISP, n = 53), with an MNI of two individuals.  Dog remains are less numerous 

(8.47%NISP, n = 15), and represent four individuals. The remaining material includes 

carnivore (1.13%NISP, n = 2), and small/medium mammal remains (5.65%NISP, n = 10) 

(Table 7.14).  
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Taxon NISP %NISP MNI %MNI 
medium/large mammal 97 54.80
small/med mammal 10 5.65
Carnivora 2 1.13
Canis familiaris 15 8.47 4 66.67
Odocoileus virginianus 53 29.94 2 33.33
Total 177 100.00 6 100.00

Table 7.14.  NISP and MNI calculations for Operación 201. 
 

Operación 202 (San Juan Chancalaíto) 

This Operación was similar to Operación 201 as it had very little material that were 

mostly identified as deer (55.56%NISP, n = 5) and represent one individual; there is 

another 44.44% of the material identified as medium/large mammal remains 

(44.44%NISP, n = 4) (Table 7.15).  It is possible then that all the material from 

Operación 202 could potentially be deer (sensus Gautier 1989).  All the remains were 

highly fragmented and eroded, and were chalky in texture, presenting damage caused by 

moisture exposure, and indicating advanced stages of weathering; therefore, it is 

suggested that this material could have been exposed for some time prior to its final 

deposit in this context.  Because of this reason, it is suggested that this material was 

exposed to the environment and redeposited in this context, as a secondary deposit or fill. 

 

Taxon NISP %NISP MNI %MNI
medium/large mammal 4 44.44
Odocoileus virginianus 5 55.56 1 100.00
Total 9 100.00 1 100.00
Table 7.15.  NISP and MNI calculations for Operación 202. 

 

Identification of Age and Sex 

Age 

Age profiles were generated based on methods discussed in Chapter Four.  An age 

interval was obtained only for identified species and resulted in 537 specimens that 

included dental and skeletal specimens, including white-tailed deer (Odocoileus 

virginianus), temazate (Mazama sp.), collared peccary (Pecari tajacu), domestic dog 

(Canis familiaris), carnivore, and rabbit (Sylvilagus sp.).  Age was identified in general by 

tooth eruption, wear patterns and by epiphyseal fusion.  In some instances, it was only 

possible to identify a rough group category, but in other instances, due to the presence of 

a diagnostic trait, it was possible to assign a narrower specific age range (in months).  
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Identifying a specific age range was easier for some species than for others, depending on 

several factors, including the degree of fragmentation of the material and the availability 

of published studies to compare the sample with.  As a result the three categories that 

were identified most commonly include the artiodactyls, the carnivores and the rabbits.  

Age groups were not identified for those specimens that were heavily fragmented or 

lacked a diagnostic element as to ensure a correct age group.  Some species were only 

classifiable as young or adult, depending on the degree of postcranial fusion, including: 

armadillo (Dasypus novemcinctus), agouti (Dasyprocta punctata), jaguar (Panthera 

onca), and two particular types of rabbit (Sylvilagus brasiliensis and Sylvilagus 

floridanus).  Finally, one specimen identified as Felidae and one gray fox (Urocyon 

cinereoargenteus) were not identified, as they were too fragmentary. 

 

There were no complete animals present in any of the contexts analysed with most of the 

material representing disarticulated or semi-disarticulated remains.  One of the problems 

with identifying age from disarticulated remains is that age based on early fusion and 

teeth eruption represents the earliest age represented by an individual element, although 

the actual age of the animal could be older.  The dog remains exemplified  this.  At least 

four specimens were identified as juveniles, mostly based on the eruption of a permanent 

tooth in the mandible, within an age range of 4-6 months. However, it is possible that this 

individual may also present early fusing elements in the postcranial skeleton, making its 

true age around one year old. 

 

Three major categories were created: complete unfused, fusing (which includes those 

with a degree of fusing in both early and late epiphyses), and complete fusion (Figure 

7.4).  The results indicate that the majority of the material presents some degree of fusion, 

in the early, late or both epiphyses (65.68%), followed by those with a complete fusion 

(30.63%), stressing the preference for young adults and adults in their prime age.  Very 

small percentages (3.69%) of all the fauna were completely unfused, or their teeth were 

all deciduous suggesting juvenile animals. 
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Figure 7.4.  Degree of fusion present for all fauna (based on NISP). 

 

These results broadly indicate the dominance of animals with some degree of epiphyseal 

fusion and/or presence of permanent dentition.  In medium/large animals such as deer, 

these characteristics would be identified at around one year of age or older.  In some of 

the small species this degree of development can be reached around four months of age, 

such as in the case of dogs.  Also, the period of rapid growth is reached at this age, and 

the maximum weight and size is reached (Davis 1987:39).   

 

With species where a more specific group of age could be identified, specimens were 

classified in five general categories: juvenile, immature, immature+, sub-adult, and adult 

(Reitz and Wing 1999).  A large proportion (41.94%; n = 229) of all the fauna was 

identified as immature, followed by the adults with 31.14% (n = 170), sub-adults 

(12.82%, n = 70) and juveniles (3.66%, n = 20).  Another 10.44% (n = 57) specimens 

were identified as immature+ and kept as an independent category, and includes those 

specimens that could be considered to be either in the sub-adult or adult age groups.  

Table 7.16 summarizes these results.  
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  Juvenile % Immature % Immature+ % 
Sub-
adult % Adult % n/a % Total % 

Odocoileus 
virginianus 14 70.00 229 100.00 57 100.00 70 100.00 151 88.82 483 93.60 1004 94.54 
Mazama sp.         1 0.59   1 0.09 
Pecari tajacu        2 1.18   2 0.19 
Carnivora         2 1.18 2 0.39 4 0.38 
Canis sp. 1 5.00         2 0.39 3 0.28 
Canis familiaris 4 20.00       5 2.94 29 5.62 38 3.58 
Sylvilagus sp. 1 5.00       6 3.53   7 0.66 
Dasypus novemcinctus        1 0.59   1 0.09 
Dasyprocta punctata        1 0.59   1 0.09 
Panthera onca               1 0.59     1 0.09 
Total 20 100.00 229 100.00 57 100.00 70 100.00 170 100.00 516 100.00 1062 100.00 

Table 7.16.  Age categories for identified fauna including all Operaciones. 
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From the species whose age was identified, deer is the only one with specimens in all age 

categories and most were immature (n = 229), followed by the adults (n = 151).  Sub-

adults and juveniles are also present, but in lower proportions.  The youngest fawn was 

two months old while the oldest deer was 7.5 years of age, with the majority of deer older 

than 12 months.   

 

Figure 7.5 shows the percentages of each age range per species in months.  It is possible 

to observe that for the deer, the majority are between 12 and 29 months (61.46%, n = 

295), and 29-35 months of age (24.79%, n = 119), while there is 7.29% (n = 35) of deer 

under 12 months and 6.46% (n = 31) older than 35 months of age.  

 

 
Figure 7.5.  Distribution of species with an age identification in months 

 (%NISP represent the total of each identified species). 
 

The other two artiodactyls, the brocket deer (Mazama sp.) and the collared peccary 

(Pecari tajacu), were both identified as adults, while the rabbit (Sylvilagus sp.) and canid 

(Canis sp.) were both younger than 12 months.  For the dog, age was only identified in 

two broad categories, juveniles, of between 4 and 5 months (44.44%, n = 4) and adults, 

older than 12 months (55.56%, n = 5).  “Adult” in this case is a very broad category and 

could include individuals from one year up to 10-15 years of age.  Nevertheless, no dog 

remains showed pathologies or any other modifications related to older ages, thus, there 
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are no dogs in the old adult category, suggesting that dogs were killed primarily during 

the first year.  This fact coincides with the analysis of dog remains from Preclassic Cuello 

deposits where Clutton-Brock and Hammond (1994) noticed that dogs were raised and 

killed at the end of their first year of life.  Other small mammals, including rabbits, may 

have been also killed after they have reached maturity. 

 

When all the age data for Chinikihá are combined, the general age distribution for the 

fauna indicates that there were very few juveniles and old adults.  There appears to have 

been a marked preference for young adults, or animals in their prime age.  Since the 

natural pattern of mortality in most animals include a high frequency of young and old 

adults known as an attritional profile, the overabundance of young adults in this sample 

suggest the targeting of individuals by age, and perhaps by sex (see below) (Steele 2003; 

Stiner 1990:317).   

 

Loss of bones from very young animals may be due to carnivore activity or post-

depositional destructive attrition, thus creating a bias towards adult animals (Klein and 

Cruz-Uribe 1984; Steele 1990:421).  It was possible to observe the presence of porous 

bones and small bones, such as tarsals and carpals, indicating that all the material had the 

same chances of survival.  Thus, the selection of young adults represents the targeting of 

this specific age group.   

 

Sex 

It has been suggested that deer stag was a symbolic animal to the Maya associated to the 

Cuch ceremony (Pohl 1981).  As a ritual key component deer is linked to agriculture, sun, 

rain, prosperity, and the cyclical nature of time (Brown and Gerstle 2002).  Hence, the 

importance of identifying the sex of the deer remains.  In Chinikihá, the sex was 

identified for 13 specimens, including two antlers, and 11 post-cranial remains.  Because 

in the white-tailed deer only the males grow antlers, obviously the two antler fragments 

represent two adult males and along with five postcranial fragments, males represent 54% 

(NISP = 7), all of them within Operación 1114.  On the other hand, there are six females 

(46%NISP) present, with one from Operación 201 and five from Operación 114.  

However, the number of specimens identified by sex is too small to determine if there 

was a deliberate selection of stags.  It is expected that in the future, measurements of 

specific bones, such as the tibia, will clarify prey selection by sex. 
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Taphonomic Modifications 

Degree of fragmentation and type of fracture 

All the Operaciones yielded material that was fragmented to different degrees and overall 

93.24% were fragmented, while the other 6.76% represent complete skeletal elements, but 

were not present in every Operación, or in the same proportions.  It can be seen in Table 

7.17 that all the material present in Operaciones 110, 111, 112, and 115 was fragmented.  

Operaciones 114, 201 and 202 possessed both complete bones, and fragmented material.  

Overall, there were more complete bones in Operación 114, but only represent a small 

percentage of the deposited material.  The fact that in all Operaciones most, if not all of 

the material is fragmented, indicates that these contexts reflect a behaviour where the 

processing carcasses is the main goal, as opposed to depositing complete carcasses, such 

as in the case of burials.  In the latter, dismemberment or disarticulation is rarely seen. 

 

The state of preservation was registered for 1053 bones (Figure 7.6).  Fragmented bones 

represent 17.47% (n = 184), and fragmentary remains are 82.52% (n = 869).  Overall and 

regardless of the species, the bones that most commonly appear complete include 

vertebrae (20% cervical, n = 38; 13.04% thoracic, n = 24; 10.33%, n = 19), followed by 

the tarsal bones (10.87%, n = 20).  All other complete bones present are represented in 

low percentages.  On the other hand bones that were most commonly encountered in a 

fragmented state include pelvis (14.96%, n = 130), lumbar vertebrae (13.92, n = 121) and 

scapulae (13.35%, n = 116).   

 

It is worth noting the low frequencies of long bones, both in complete (17.93%) and 

incomplete (16.91%) state of preservation state.  Vertebrae in general appear to be the 

most abundant element, complete (44.02%) and fragmented (38.43%).  The general 

absence of long bones in Chinikihá has been already noted (Montero 2008), and these 

new results stress again the fact that long bones are not present in the context and may 

have been removed or deposited elsewhere.  On the other hand, the high percentage of 

vertebrae indicates that whole torsos are being processed in situ.  While some of the 

vertebrae are being discarded complete, others show the transverse processes broken, 

probably from sectioning the column in smaller sections or to remove the loins. 

 

Few skull fragments are present as either complete or fragmented, including the 

mandible. However, when the mandible is present, more appear to be fragmented than 
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complete.  Many of these being broken at the ramus or displaying a fracture at the inferior 

margin, probably in order to expose the bone marrow (Klein and Cruz-Uribe 1984:71).   

 

Finally, scapulae and pelvis bones seldom appear complete and this is partially because of 

the morphology of these two bones, but also because of the way the animals are being 

processed.   
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  Op. 110 Op. 111 Op. 112 Op. 114 Op. 115 Op. 201 Op. 202 Total 
Fragments 129 57 3 1882 2 170 8 2251 
% by row 5.73 2.53 0.13 83.61 0.09 7.55 0.36 100.00 
% by column 100.00 100.00 100.00 92.39 100.00 96.05 88.89 93.25 
% by total 5.34 2.36 0.12 77.96 0.08 7.04 0.33 93.25 
Complete  155 7 1 163 
% by row  95.09 4.29 0.61 100.00 
% by column  7.61 3.95 11.11 6.75 
% by total     6.42  0.29 0.04 6.75 
Total 129 57 3 2037 2 177 9 2414 

Table 7.17.  Distribution of fragmented and complete bones for all Operaciones. 
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Figure 7.6.  Distribution of complete and fragmented bones for all the assemblage (%NISP). 
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When analysed by taxa (Table 7.18), the NISP:MNI ratio allow for some interesting 

comparisons.  Although NISP:MNI ratio could be potentially ambiguous due to the 

problems associated with obtaining MNI, it seems to be of some relevance when the 

skeletal elements present are the same.  What this ratio does tell us is that the higher the 

ratio, the higher the degree of fragmentation (Marshall and Pilgram 1991), and these 

results could be potentially used to explore other taphonomic process that may be 

affecting the assemblage, such as human processing and post-depositional trampling.  In 

this collection, deer, human remains and dog are the species with the highest ratios with 

deer having the highest ratio (18.59%), followed by human (6.67%), and domestic dog 

(5.42%).  The NISP:MNI ratio suggests that these three species were more highly 

fragmented than the rest, although these results should be interpreted with caution as the 

other species are present in low frequencies.   

 
 NISP MNI NISP:MNI ratio 
small/medium mammal 67 0  
medium/large mammal 1222 0  
Dasypus novemcinctus 1 1 1.00 
Carnivore 4 0  
Canis sp. 3 0  
Canis familiaris 38 7 5.42 
Urocyon 
cinereoargenteus  1 1 1.00 
Felidae 1 0  
Panthera onca 1 1 1.00 
Artiodactyla 1 0  
Mazama sp. 1 0  
Odocoileus virginianus 1004 54 18.59 
Pecari tajacu 2 1 2.00 
Dasyprocta punctata 1 1 1.00 
Sylvilagus sp. 5 0  
Sylvilagus brasiliensis 1 1 1.00 
Sylvilagus floridanus 1 1 1.00 
Homo sapiens 60 9 6.67 
Total 2414 77 31.35 

Table 7.18.  NISP:MNI ratio for all species. 

 

Presence of articulated remains 

In several cases of foot bones and vertebrae (n = 62) there were two or more bones 

articulated (Table 7.19).  When preliminary sorting was carried out, it was observed that 

in some bags, there were some bones that belonged to the same individual, suggesting 

they were disposed at the same time and probably still articulated, although some post-

depositional movement had occurred, as it has been noticed before for material analized 

from the same context (Montero 2008:112) with two carpal and two tarsal bones still 
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articulated.  In the present analysis, all remains that articulated come from Operación 

114, and represent different body portions, mostly lower leg, and torso.  There are 

elements present from both sides, left and right, and most of them fall in the immature 

and sub-adult categories.  These elements, however, do not belong to single individuals, 

but represent segments of different individuals, pointing to a common practice of 

discarding these segments articulated.  Furthermore, their presence in relative proximity 

to each other, in the same Square and Layer, and the fact that all articulated specimens 

show minimal or no weathering, suggests a rapid deposition, with materials being 

exposed in situ. 

 
Bag Number Square Layer Bones that articulate Age  

720 I1 II 
Astragalus and calcaneus 
(left) 

Immature 

731 K1 II 

Cuboid-scaphoid, 
astragalus, and calcaneus 
(left) 

Immature 

731 K1 II 2 cervical vertebrae Immature+ 

709 L1 II 
1 lumbar vertebra and 
sacrum 

Adult 

709 L1 II 
Axis and 1 cervical 
vertebrae 

Immature 

736 E2 III Two metacarpals (left) Immature 

711 L1 III 

Cuboid-scaphoid, 
astragalus, and calcaneus 
(right) 

Immature 

711 L1 III 2 lumbar vertebrae Sub-adult 

738 I1 III 
1 thoracic and 1 lumbar 
vertebrae 

Immature 

799 J1 IV 
Two innominates (1 left, 
2 right) 

Juvenile 

759 K2 IV Two cervical vertebrae Immature 
759 K2 IV 4 Lumbar vertebrae  Immature 
788 J2 IV 3 lumbar vertebrae Immature 

985 F1 V 
Cuboid-scaphoid, and 
calcaneus (left) 

Sub-adult 

1009 F2 V Axis and atlas Immature 
1009 F2 V Five lumbar vertebrae Immature 

954 G1 V 
Cuboid-scaphoid, and 
calcaneus (left) 

Sub-adult 

842 H2 V Two lumbar vertebrae Immature 
816 I2 V At least 17 vertebrae Sub-adult 
816 I2 V Two lumbar vertebrae Immature 

Table 7.19.  List of white-tailed deer bones that articulate,  
by square and layer, Operación 114. 

 

From all 62 bones that articulate, 16 present cut marks that are consistent with filleting 

and skinning (Blasco 1992:113-116).  These include multiple shallow perpendicular cuts 

on the apophisis of vertebrae (n = 8), and deep cut marks on lower limb elements, 

including metacarpus, astragalus, and calcaneus (n = 6).  One axis with cut marks 
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suggests the removal of the head.  One case in particular is very interesting, as 17 

vertebrae were found articulated, and none of them presented any cut marks, suggesting 

that in some cases, whole spines was discarded while still articulated and covered with 

flesh (Figure 7.7). 

 

 
Figure 7.7.  Semi-articulated spinal column from a white-tailed deer in  

Operación 114, Square I2, Layer V (bag number 816). 
 

The predominance of semi-articulated axial (vertebrae), lower limb and distal elements 

(foot bones) contrasts dramatically with the absence of articulated long bones.  This 

suggest that meat from higher value segments (such as the upper front and back limbs) 

were the prized body part, and were probably fully disarticulated or processed, while 

other body segments with less value were discarded semi-articulated, as no further effort 

to disarticulate them was applied.  Alternatively, the presence of semi-articulated distal 

elements may suggest the removal of skins with foot bones still attached to them, and 

their posterior deposit in context Operación 114.  The practice of leaving the foot bones 

with deer hides has also been observed among many societies around the world.  One 

example is the Iroquois in North America, who leave the distal elements still attached to 

the deerskins (Engelbrecht 2003:11). 

 

Presence of burned material 

A low percentage of all the assemblage presented changes in color and texture that 

indicated they were exposed directly or indirectly to fire.  Very few bones were 

completely burned.  These changes range from slight decolorations and localized brown 

areas and presence of brown lines and discrete small patches, to completely charred, with 

a distinctively black/white color all over the bone.  Only three Operaciones displayed 

bones affected by exposure to fire (Table 7.20).  Operación 114 had a total of 599 

specimens that possibly indicated exposure to fire (15.49% of its total), while Operación 

201 had only 7 specimens (3.76%), and Operación 110 had only two bones (0.28%).  In 

general, there were more fragments of small/medium and medium/large mammals with 

evidence of fire exposure, probably due to their overall larger presence in all three 
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Operaciones.  In terms of the identified taxa, the presence of burned material is not 

restricted to a particular taxon, with deer, dog, peccary and rabbit had one or more 

individual bones displaying changes in colour and texture; however, white-tailed deer had 

the most of the burned materials, probably due to its dominance in the whole assemblage.  

Only two human bones from Operación 114 were possibly boiled.  None of the worked 

bones present changes in colour due to exposure to fire. 

 

  Op. 110 Op. 114 Op. 201 
small/medium mammal 1 4 1 
medium/large mammal  353 2 
Canis familiaris  1 1 
Odocoileus virginianus 1 239 3 
Pecary tajacu  1  
Sylvilagus sp.  1  
Total 2 599 7 

Table 7.20.  Distribution of burned bones by Operación. 

 

Faunal modifications 

Faunal modifications—including carnivore chewing, rodent gnawing, and insect 

“channelling”—were registered by the presence of these modifications on each specimen.  

This system assigns a 1 for the presence of a mark or marks, without counting 

independently each of the marks if there were several.  More than half of all the material 

collected from PRACH 2008 present faunal modifications (63.79%NISP).  These, 

however, do not include human remains present in the different Operaciones, as none of 

them presented any faunal modifications.  Overall, carnivore chewing is significantly 

more frequent than rodent gnawing, and insect channelling.  Carnivore chewing is only 

present in Operaciones 110, 111, 114, 201, while Operación 114 is the only one that has 

bone elements with rodent gnawing and insect channelling (Table 7.21).  When each 

assemblage is considered, Operación 114 has the highest percentage of carnivore 

chewing (85.87%NISP), followed by Operación. 201 (10.62%); Operaciones 110 and 

111 have less than 5% each.   
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Carnivore 
chewing Column %

Rodent 
gnawing Column %

Insect 
channeling %Column Row total

%Column 
(modified) % Total 

Op. 110 46 3.30  46 3.06 35.94
Op. 111 3 0.22  3 0.20 5.26
Op. 112   0.00 0.00
Op. 114 1197 85.87 103 100.00 4 100.00 1304 86.88 65.93
Op. 115   0.00 0.00
Op. 201 148 10.62  148 9.86 83.62
Op. 202   0.00 0.00
Total   1394 100.00 103 100.00 4 100.00 1501 100.00 63.79

Table 7.21.  Frequency of modified specimens by fauna for all Operaciones. 
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The high presence of carnivore chewing in Operaciones 114 and 201 suggests that both 

contexts might be associated with domestic activities or at least partially include materials 

that were exposed, where dogs and other carnivores could have had access to food waste 

(e.g., Kent 1993).  Furthermore, in Operación 114 the presence of carnivore, rodent and 

insect modifications may indicate that at least some of the bone fragments may have been 

exposed for some time before being finally deposited behind the Palace.  There is 

however, experimental data that suggests that carnivore chewing occurs within hours of 

discard, suggesting that a quick covering could have occurred (Munson and Garniewicz 

2003).   

 

When the three types of faunal modifications are combined (Table 7.22), Operaciones 

114 and 201 present the highest percentages.  In Operación 201, 83.62% of all materials 

were affected by faunal agents, while in Operación 114 64.02% of all materials present 

some modifications.  Operación 110 had a third of its materials modified (35.66%) and 

Operaciones 112, 115, and 202 had no materials affected.  These figures however, should 

be interpreted with caution, as these three Operaciónes also had the fewest specimens 

retrieved and no generalizations can be made at this point. 

 

  Op. 110 Op. 111 Op. 112 Op. 114 Op. 115 Op. 201 Op. 202 
Total 
carnivorous/rodent
/insect 
modifications 46 3 0 1304 0 148 0
Total material 129 57 3 2037 2 177 9
%Total of 
modified 35.66 5.26 0.00 64.02 0.00 83.62 0.00

Table 7.22.  Distribution of bones showing animal modifications (combined). 

 

With the amount of material presenting faunal modifications, especially dog chewing, the 

presence of certain taxa is in very low numbers.  On the other hand, the absence of 

materials modified by faunal agents, including some faunal species and human remains, 

also indicates that these materials were not exposed to the same depositional conditions. 

 

Human modifications 

In this section, I first discuss the presence of cut marks that may have been the result of 

processing a carcass for human consumption, while modifications of bone as a result of 

manufacturing bone tools and ornaments are discussed separately.   
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Processing of dietary taxa 

The human modifications that were identified include primarily cut marks made with a 

fine tool implement, although hack marks and blows were also noticed.  A total of 367 

fragments of the entire mammal sample exhibit modifications made by a human agent 

(14.75%NISP); these however, are not present in all Operations or all species.  Cut marks 

are present in all Operaciónes except Operaciones 111, 112, 115 and 202.  Within the 

Operaciónes that do present faunal remains modified by cut marks Operación 114 had the 

most with 16.94% of all its remains, followed by Operación 201 (12.43%), and 

Operación 110 (3.88%).  The presence of cut marks on fragments from these three 

Operaciones is expected as they probably reflect the processing of carcasses for their 

consumption as food.   

 

By species and regardless the context, deer remains display cut marks account for 27.79% 

of all deer, followed by humans (8.33%), and fragments from medium/large mammals 

(6.79%) (Table 7.23).  When comparing among the different species, it is interesting to 

note that only two other species presented cut marks, collared peccary, and domestic dog.  

One hemi-mandible of a collared peccary and one innominate of an Artiodactila (possibly 

a peccary) present cut marks with the former displaying cutmarks on the ramus, and the 

latter on the pubic area.  One dog innominate also displays cut marks above and under the 

acetabulum.  Some anthropogenic modifications were also found on five human remains, 

including four clavicles and one fibula.  Cut marks on deer may be present on all bones, 

and if present, they primarily appear on articulation surfaces (near epiphises), on long 

bones shafts, and on vertebrae bodies.  Other bones with presence of cut marks include 

the innominate and scapula and in less proportion, phalanges.  The regions where cut 

marks appear are consistent with butchering, skinning, and disarticulating carcasses to 

either separate the meaty sections or filleting, or divide the carcass in smaller sections, 

such as in the case of ribs and vertebrae (Figure 7.8). 
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Taxon Op. 110 Op. 111 Op. 112 Op. 114 Op. 115 Op. 201 Op. 202 Total 
% 

Total 
Odocoileus virginianus    267 out of 942 = 28.34% 12 out of 53 = 22.64% 279 out of 1004 27.79 
medium/large mammal 4 out of 119 = 3.36%  69 out of 943 = 7.31% 10 out of 97 = 10.30% 83 out of 1222 6.79 
Homo sapiens    5 out of 58 = 8.62%    5 out of 60 8.33 
small/medium mammal    2 out of 53 = 3.77%    2 out of 67 2.99 
Canis familiaris 1 out of 1 = 100%      1 out of 38 2.63 
Pecari tajacu    1 out of 2 = 50%    1 out of 2 50.00 
Artiodactyla    1 out of 1 = 100%    1 out of 1 100.00 
Total cut marks 5 out of 129 0 out of 57 0 out of 3 340 out of 2037 0 out of 2 22 out of 177 0 out of 9 367 out of 2414  
% Total 3.88   16.69  12.43  15.20  

Table 7.23.  Distribution of cut marks by species for all the identified material from PRACH 2008. 
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Figure 7.8.  White-tailed deer (Odocoileus virginianus) atlas with 

perpendicular cut marks on the dorsal side, from Operación 114, Square E2, Layer V. 
 

In terms of comparison with other sites, it can be noted that in general butchering marks 

are scarce in the Maya area.  In the Petén area less than 13% of all the material combined 

from all sites and periods presented cut marks from butchery and skinning (Pohl 1990).  

In an analysis of ritual contexts, primarily caves, less than 1.5% has cut marks (Anderson 

2009:63). Brown and Emery (2008:322) identified less than 10% of butchering marks on 

faunal remains from two hunting caches, and when present, cut marks are usually on 

edible species.  However, when cut marks were present they were predominantly 

associated with deer remains.   

 

It is important to mention that the potential identification of cut marks on osteological 

remains is intimately related to the preservation state of the remains.  Emery (2010:126) 

mentions that for the Petexbatún assemblages only 0.1% display cut marks related to 

butchering and skinning, probably as a consequence of the poor preservation conditions in 

the area.  Furthermore, Emery (2010:126) affirms that the lack in general of cut marks 

from other lowland samples is because the implements utilized do not leave a mark (in 

these case, fine obsidian tools), and/or depending the skill of the butchers.  Finally, the 

possibility that no marks are left on the bone surfaces when processing a carcass and the 

fact that carcasses are being processed in a manner that does not leave any marks would 

also explain the lack of cut marks in the region. 

 

Worked bone and shell 

Basic information for registering worked bone, included species, specimen, condition, 

and natural and cultural modifications.  All worked material was photographed and 
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weighed; however, no measurements were taken. In this analysis, I classified all the tools 

and ornaments following the typologies proposed by Moholy-Nagy (1994) and Emery 

(2010).  It is important to consider that the choice of animals for the creation of tools and 

ornaments is not only based on the morphology of the bone that is going to be used as raw 

material.   

 

In Chinikihá, there was a total of 91 modified bone and shell (400.8 g) that can be 

identified as a result of tool and ornament production (Table 7.24) (see Appendix C for 

full distribution).  These objects were primarily made from faunal resources but at least 

two broken tools were manufactured using human bone.  They show different degrees of 

modification, ranging from finished tools or ornaments, to fragments that were at 

different stages of the manufacturing process.    

 

Modified shell fragments are the most numerous (38.46%), followed by remains only 

identified as Mammalia (28.57%); however, these were highly modified and, so no 

further taxonomic identification was possible.  Worked bone from medium/large mammal 

remains represents 15.38%, and the remaining 17.58% comprises several identified 

species such as dog, tapir, turtle, that have been modified or show some alterations in 

order to turn them into a “blank form” to be used for further tool or ornament 

manufacture.  

 

 Taxon NISP Artefact Weight (g) 
Operación 110    

 Mammalia 2 1 disc, 1 tube 5.4 

 medium/large mammal 2 
1 tube, 1 modif. 

frag. 3.6 

 unidentified shell 3 
3 mod. shell (1 

perforated) 10.1 
 Sub-total 7  19.1 
     

Operación 111    
 Mammalia 1 1 “malacate” 6.1 
 Sub-total 1  6.1 
     

Operación 112    
 Pachychilus sp. 1 1 mod. shell 2.7 
 Sub-total 1  2.7 
     

Operación 114    

 Mammalia 22 

1 “manita”, 3 
perforators, 8 

needles, 1 disc, 1 
tube, 1 ring, 1 31.3 
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spatula, 2 
ornament, 4 blank 

forms 

 medium/large mammal 

10 1 perforator, 1 
“raspador”, 1 

“pulidor”, 7 blank 
forms

54.2 

 Canis sp. 
2 1 pendant, 1 blank 

form
2.3 

 Odocoileus virginianus 

5 1 “raspador”, 2 
ornamental, 2 

blank forms

50.1 

 Tapirus bairdii 1 1 “pulidor” 3.1 

 Homo sapiens 
3 1 “guiro”, 2 blank 

form
72.0 

 Testudines 5 5 ornaments 23.1 
 Pachychilus sp. 1 1 pendant 4.1 

 Nephronaias sp. 
15 5 beads, 10 blank 

forms
35.4 

 unidentified shell 
13 1 tube, 1 pendant, 

11 blank forms
54.9 

 Sub-total 77 330.5 
   

Operación 115    
 medium/large mammal 1 1 blank form 1.4 
 Sub-total 1 1.4 
   

Operación 201    
 Mammalia 1 1 perforator 2.4 
 medium/large mammal 1 1 blank form 1.5 
 Canis sp. 1 1 “butt” discarded 2.8 
 Sub-total 3 6.7 
   

no location    
 Pomacea flagellata 1 1 pendant 34.3 
 Sub-total 1 34.3 

Grand total 91 400.8 
Table 7.24.  Distribution of worked bone from Chinikihá. 

 

Shell fragments were mostly identified as Nephronaias sp. and Pachychilus sp., although 

there are a similar proportion of fragments that correspond to unidentified shell.  

Nephronaias sp. is a mollusc that has a pearly shell that is usually modified to create 

ornaments, including round beads, such as the ones found at Operación 114.  Pachychilus 

sp. remains have been modified with a perforation, possibly to create a pendant or bead. It 

is possible that they were first used as food and then in the manufacture of beads (Emery 

2007a:58). 
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It is important to remember that in the collection of faunal remains, there were a large 

proportion of long bone splinters that could potentially be the result of a worked bone 

industry.  However, due to the small amount of modified bone for utilitarian or 

ornamental purposes and the extensive presence of carnivore and food processing marks, 

bone splinters are more probably the result of food processing or carnivore modification 

than reflecting the production of bone tools.  

 

In order to understand the presence of certain faunal species, it is necessary to explore the 

possible role they played.  Fauna can be classified in two main groups depending on their 

function, ceremonial and subsistence.  This distinction has been made according to their 

location, either in ceremonial or residential contexts (Emery 2010), this last one is 

identified more with a subsistence use (Teeter 2001:38).  According to Moholy-Nagy’s 

classification (1994), the objects present at Chinikihá belong to the three classifications, 

technomic, sociotechnic and idiotechnic, although most of the materials were identified as 

ideotechnic.  These items represent finished and incomplete objects, some of which 

display use-wear.  Fourteen finished tools or ornaments, corresponding to Emery’s (2010) 

Stage 5 were identified, with 13 from Operación 114 and one from Operación 111.  

These correspond to eight needles, two flat discs with a central perforation, one 

perforator, one worked bone in the shape of a hand or “manita”, and one malacate 

(spinning whorl), this last one, the only artefact from Operación 111.  Broken objects 

were present in all Operaciónes, including discs, tubes, perforators, and ornamental 

pieces, some of them with carved glyphs or geometrical patterns.  At this stage, it was 

impossible to determine if they were broken on purpose to be deposited in this context or 

if they were broken before their internment (Figure 7.9).   
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Figure 7.9.  Bone needles from Operación 114 (from left to right: one fragmented and one 

complete needle from Square K1/Layer IV; one complete needle from Square F2/Layer 
V, and one fragmented needle from Square J2/Layer IV. 

 

A large proportion of modified bone and shell were identified as having minimal 

modification that are consistent with these pieces being transformed into blanks for 

further modification and creation of tools.  These include 18 bones and 21 shell fragments 

(42.85% of all modified bone and shell).  Modifications include cuts, grooves, and 

polished edges to create a smooth surface to create a “preform” that will ongo further 

modifications.  These were categorized as “raw material blanks” or “blank forms”.  Also, 

it was possible to observe that there was a minimal presence of bone fragments in the 

early stages of production, as defined by Emery (2010), including one ilium fragment of a 

human bone in Stage 1, one deer metacarpus in Stage 2, displaying deep longitudinal cut 

marks to divide the bone in two halves, and one dog radius distal epiphysis removal, that 

correspond to the process of “butt discarding”.   

 

The presence of artefacts in different stages may suggest that some production of tools 

and ornaments was being conducted at Chinikihá; however, it is also possible that some 

of the finished pieces arrived to Chinikihá as ready-made objects, via trade or exchange 

with other settlements.  One such example is the presence of the Baird’s tapir rib, but 

even artefacts manufactured from bones of other species, such as deer and dogs could 

have been imported, as these are valued animals in the whole Maya area.   
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Among all the artefacts, there were two interesting objects that deserve further mention.  

One is a white-tailed deer mandible that was carved on both sides of the dentary.  The 

depiction of a “death eye” glyph is present on both sides of the mandible, so that the 

whole face is formed by the semi-circle figure next to it and the glyph would represent the 

eye of an animal; the teeth of this face would correspond to the upper dentary of a 

creature (Peter Mathews, personal communication 2011) (Figures 7.10 and 7.11).  The 

function of this object most probably was ornamental or non-utilitarian, and it is possible 

that it was a musical instrument, as there are deep incisions or grooves along the margin 

of the mandible.  In this way, the ramus of the mandible would have functioned as a 

handle to hold the instrument.  The presence of musical instruments is further supported 

by the inclusion of a human femur that also presents deep horizontal grooves along the 

diaphysis.  Grooved long bones probably used as musical instruments are common in the 

Mexican central highlands (see Pereira 2005 for further discussion). 

 

 
Figure 7.10.  Carved white-tailed deer mandible  

with incised glyphs and incisions, Operación 114. 
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Figure 7.11.  Hypothetical reconstruction of the carved mandible  

(modified from a drawing by Peter Mathews). 
 

The other is a long worked bone with a carved hand on one end; the rest is carved as to 

represent clothing, thus known as a “manita” (little hand) (Figure 7.12). Although the 

opposite extremity seems to be broken, it is considered to be a complete piece, since 

similar manitas from other archaeological deposits look the same.  The bone is so 

modified that it was not possible to identify the species and was classified as belonging to 

a medium to large mammal.  These manitas have been interpreted as instruments 

associated with scribers (Schmidt 2004), due to their similarity to the scribe glyph a-

TZ’B’-b’a (Aj Tz’ihb’), and commonly appear as burial offerings.  Evidence of this in 

Palenque, where a burial from the Murciélagos phase was discovered in the East sector of 

the site contained several objects, including bone needles and two manitas (Venegas 

2005:63-64). 

 

 
Figure 7.12.  Worked bone in the shape of a hand or “manita” from Operación 114. 

 

Possible 
handle 
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The 91 modified bone and shell specimens from Chinikihá represent only 1.87% of all the 

assemblage.  Although this represents a very low proportion, it is comparable to other 

assemblages where modified bone are intermingled with dietary remains, such as in 

Cozumel, where only 0.6% correspond to modified bone, all deer metapodials (Hamblin 

1980).  This is particularly interesting since deer are not native to the island and therefore, 

had to be either imported or traded.  Erin Kennedy Thornton (2008) reported that at the 

trade port of Trinidad de Nosotros in Guatemala, 4% of all faunal materials display 

artefactual modifications, and most of them are made of shell.  When compared to other 

contexts at inland sites, the presence of modified materials in Chinikihá is very low.  At 

Motul de San José, 10% of all materials represent artefacts, most of them finished objects 

made of bone (Thornton 2008), while in contexts representing construction fills at 

Structure A-1 from Xunantunich, Belize, 9% of all materials are artefacts, including 

needles, awls and manufacture debitage (Freiwald 2010:410).   

 

The proportion of modified bone at Chinikihá seems even smaller when compared to a 

deposit that mostly represents bone artefact production, such as L4-3 from Dos Pilas, 

where 40.63% of all materials reflect a production stage in the manufacturing of tools and 

ornaments (Emery 2010).  What is interesting to note is that while some sites may be 

importing or trading finished artefacts, the presence of all stages of the manufacturing 

production sequence suggest first that most sites reflect a local exploitation of resources 

for tool manufacturing.  At Chinikihá, the ausence of tools and ornaments made from 

exotic species and the dominance of modified bone and shell from species used for 

dietary purposes, confirm a local exploitation pattern.  Most of the artefacts at Chinikihá 

come from a context associated to a Palace (Operación 114), suggesting that the elite may 

have controlled the production of tools and ornaments, especially those of ritual or 

idiotechnic importance.  This, however, does not exclude that other segments of the 

society may have had access to other type of artefacts, especially those considered 

utilitarian.  In this sense, the presence of tools and ornaments is especially important, as 

they can be used to identify the function of a context. 

 

In Piedras Negras utilitarian artefacts made of modified bone and shells are common, but 

not usually associated with ritual activities (Emery 2007a:59).  Examples of utilitarian 

artefacts include needles, pins, perforators, spatulas, as well as turtle shell and armadillo 

dermal bones (Emery 2007a:59).  On the other hand, in true ritual contexts, such as 

caches, offerings and burials, the species that were most commonly used include marine 
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shell, felines and artiodactyls, the first two being non-local (Emery 2007a:59).  In this 

sense, non-local species and probably human bones were considered “exotic”, and 

therefore used for the manufacture of ornaments deposited in ritual contexts.   

 

There are however, species that are multi-purpose and are used both as food, and for ritual 

purposes, such as the deer. Some species like the deer were first used as food and their 

bones were then used as raw material for the production of tools and ornaments (Emery 

2007a:58).  Masson (1999:106) suggests that fauna preferred for ritual or upper class 

activities includes large game animals (deer, tapir, peccary, crocodile and birds, and 

iguana), and that these could have been controlled by the elite, through butchering and 

redistribution.   

 

Many studies in the Maya area have stressed that there was a differential access to faunal 

resources based on social classes (Emery 2003, 2004c; Pohl 1990).  The upper classes had 

access to a greater range of animals, including non-local species, as well as ritually 

important and high-quality animals (Emery 2003:498).  There are certain taxa that appear 

almost exclusively in elite contexts, and have symbolic connotations that associate them 

with the highest social strata (Pohl 1985b:111; Shaw 1991).  This is exemplified by the 

jaguar (Panthera onca), and because of its exoticism, it is related exclusively to the ruling 

classes (Saunders 1994).  However, it has also been mentioned that some other species, 

such as the deer, are present at different contexts, including ritual and non-ceremonial 

deposits (Pohl 1985a).   

 

A similar scenario is observable when studying the distribution of the guinea pig (Cavia 

porcellus) remains in Peru (Sandefur 2002). In short, these animals are multi-purpose and 

interpreting their presence in a determinate context, must take into considerations other 

factors (Emery 2010; Montero in press).  Newer zooarchaeological studies are finding 

that it is very difficult to fit their results in a simple elite/non-elite dichotomy and trying 

to do so, not only limits the variability observed in the use of animal resources (Emery 

2003:510), but also obscures the possibility of understanding the taphonomic history of 

the deposit as a dynamic one. 

 

Weathering stages 

The degree of weathering was recorded for every specimen following Behrensmeyer 

(1978) classification (Table 7.25).  Specimens displayed various degrees of weathering, 
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ranging from Stage 0 or no weathering, to Stage 4, which is characterized by with a 

distinguishable bone surface that is coarsely fibrous and rough in texture; cracks are 

usually splintered and have rounded edges (Behrensmeyer 1978:151).  Stage 5, an 

advanced degree of weathering, was not identified within the bone assemblage from 

Chinikihá.  The complete lack of bones in Stage 5 is not surprising, as bones in this 

category do not tend to survive in many archaeological settings (Reitz and Wing 

1999:138). 

 

  Stage 0 Stage 1 Stage 2 Stage 3 Stage 4 Total 
Op. 110  61 21 41 6 129
Op. 111  57    57
Op. 112  1   2 3
Op. 114 16 1859 71 78 13 2037
Op. 115  1   1 2
Op. 201  158 7 11 1 177
Op. 202   2   7   9
Total 16 2139 99 137 23 2414
%Total 0.66 88.61 4.10 5.68 0.95  

Table 7.25.  Weathering stage for all the Operaciones (following Behrensmeyer 1978). 

 

In general terms, most of the material was identified in Stage 1 (88.61%), or with minimal 

modifications.  In this stage some longitudinal cracking on long bones, and/or “mosaic” 

cracking on articular surfaces may be observed, sometimes appearing just after a few days 

of deposition (Behrensmeyer 1978:151).  Stage 2 (4.10%) and Stage 3 (5.68%) are 

present in comparatively less proportions than those in Stage 1, while bones in Stage 0 

(0.66%) and Stage 4 (0.95%) are almost not present.  The distribution of specimens with 

different stages of weathering is not homogeneous in none of the Operaciones.  The 

presence of bones with differing degrees of erosion in the same stratum stresses the fact 

that while some of the material was exposed to the environment for some time, other 

materials were probably deposited when “fresh” or right after being defleshed, 

Nevertheless, it is important to remember that weathering reflects climatic microvariation, 

and is also dependent on body size, age of the individual, and the type of bone that is 

affected (Behrensmeyer 1978; Reitz and Wing 1999). 

 

By context, Operación 114 presented material in all stages, while Operaciones 110 and 

201, presented all stages except Stage 0.  Operación 202 presented material in Stages 1 

and 3, while Operaciones 112 and 115 presented materials in Stages 1 and 4.  All the 

material in Operación 111 was recorded as Stage 1.  An ANOVA test reflects that there is 
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a significant difference between the degrees of weathering between the different 

Operaciones (F = 0.5974; P = 0.6705; 0.5).  Stage 0 was not included due to its low 

numbers (n<20).  This result stresses the fact that different formation processes may be 

affecting the different contexts.  The presence of materials in an Operación with a single 

weathering stage may indicate that all the material was affected by the same processes, 

while those Operaciónes with specimens in different stages of weathering may be the 

result of their probable secondary and/or tertiary depositional history, and their inclusion 

as construction fills. 

 

Although it is difficult to determine the exposure time to weathering stages (Lyman 

1994:358), Behrensmeyer (1978:157) suggest that Stages 0 to 3 may represent materials 

that have lain exposed for three years or less.  Therefore, the materials were then grouped 

in two broad categories, Stages 0-2 and 3-4 (Table 7.26).  These grouping were used to 

explore which Operaciones resulted in a rapid deposition.   

 

Operaciones 112 and 202 had a higher percentage of materials in stages 3-4, while 

Operaciones 110, 114, and 201 had a predominance of materials in stages 0-2, and a 

smaller percentage of materials in stages 3-4.  Operación 115 had one specimen in stages 

0-2 and one in stages 3-4.  Finally, Operación 111 only presented material in stages 0-2.  

Those Operaciónes with a higher percentage of their materials in stages 0-2 suggest a 

more rapid deposition than the other Operaciónes, and although some of the bones 

present in each of those Operaciónes may have been exposed for a relatively short period 

of time, they were covered fairly quickly.   

 

  
Stages 

0-2 %NISP
Stages 

3-4 %NISP Total %Total 
Op. 110 82 63.57 47 36.43 129 100.00 
Op. 111 57 100.00 0 0.00 57 100.00 
Op. 112 1 33.33 2 66.67 3 100.00 
Op. 114 1946 95.53 91 4.47 2037 100.00 
Op. 115 1 50.00 1 50.00 2 100.00 
Op. 201 165 93.22 12 6.78 177 100.00 
Op. 202 2 22.22 7 77.78 9 100.00 
Total 2254 93.37 160 6.63 2414 100.00 

Table 7.26. Grouping of materials by weathering stages 0-2 and 3-4. 
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Correlating the Faunal Assemblage by Context 

The faunal assemblage has been analysed by taxonomic identification, age, degree of 

fragmentation, presence of human and faunal modifications, and presence of worked bone 

and shell for all Operaciónes.  When all of this information is combined, it is possible to 

discuss the differences between the different contexts.  The materials from all 

Operaciones are consistent with an active occupation during the Late Classic period, and 

do not represent post-abandonment occupations, as they were integrated in the 

construction sequences of the structures they were associated to. 

 

The faunal assemblage in each Operación consists of highly fragmented material in 

varying degrees.  Interestingly, faunal and human modifications were registered only for 

some of the locations, including Operaciones 110, 111, 114, and 201.  Operaciones 115 

and 202 did not present any taphonomic modifications.  The presence of modifications 

such as cut marks, and breakage of bones for dismembering, filleting and general 

difleshing, indicates that the faunal resources were being processed for consumption as 

food.  The high proportion of young mammals being targeted suggests that animals in 

their prime age were purposedly targeted, as they would result the most amount of meat. 

The high numbers of modified a jute shells present in almost all Operaciones confirm that 

these resources were being processed to be served as food. 

 

Nevertheless, once they were processed for consumption, the way they entered the 

deposit may be different between Operaciones.  Operaciones 110, 111 and 112 were 

initially identified as materials being laid as part of construction fills in association with a 

ballcourt (Operación 110), and as fill materials in association with a domestic group and 

the burials within it (Operaciones 111 and 112).  Operaciones 114 and 201 were 

identified as middens associated to structures that formed small plazas, with Operación 

114 in the ceremonial centre of Chinikihá, and Operación 201 at the smaller site of 

Chancalá.  Operación 202 was identified as a deposit of materials above an occupational 

floor associated to a platform at San Juan Chancalaíto.   

 

From these contexts, Operación 114 resulted in the highest faunal diversity, and mostly 

reflects faunal exploitation for food consumption.  The species present in Operación 114 

include white-tailed deer, domestic dog, rabbits, agouti, armadillo, peccary, and tapir, and 

jaguar, fauna that is commonly reported for other sites in the Maya region.  Many of these 

are definitely consumed as food, but others were used for their pelts, teeth and claws, 
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especially the carnivores (Sharer 1996:96).  Operación 114 represents a large context 

associated directly to the Palace, and as such, allows us to explore the acquisition of 

certain taxa by the occupants of the Palace, and the use they gave to each species.  In the 

archaeological record of this Operación, several moments of deposition can be detected, 

as each in general may be defined by the laying of a stuccoed floor.   

 

Summary 

A total of 4849 bone and shell fragments were recovered from PRACH 2008.  The most 

common species is a freshwater mollusc (jute), followed by white-tailed deer (Odocoileus 

virginianus), and human remains.  White-tailed deer was the most abundant mammal 

identified for all Operaciones.  Other fauna were present in lower proportions, but all taxa 

were obtained from the immediate vicinity of the settlement, and represent different 

microenvironmental zones.  Nonetheless, the Chinikihá faunal assemblage reflects a local 

exploitation pattern.  Fauna remains were not distributed homogeneously within the 

different excavation contexts.  Operación 114 comprising more than 84% of all the 

material analysed.  This context with the highest density was Operación 114, which also 

reflected the richest and most diverse context.  The mammal assemblage reflects a 

selection by age with a preference for young adults (>12 months) or animals that are in 

their prime-age.   

 

The ostefaunal material, despite being highly fragmented, is well-preserved indicating 

that the degree of fragmentation may be as a result of other processes, primarily human 

processing for meat extraction and manufacturing of tools and ornaments, although the 

material is affected to some degree by post-depositional faunal activity.  A small but 

significant proportion of all the material display cut marks and other modifications 

consistent with primary and secondary butchering, supporting the observation of human 

processing for dietary purposes.  The apex removal of numerous shell remains (mainly 

Pachychilus sp.) suggests their role as food, contributing to the overall interpretation of 

the assemblage as food remains.  Finally, a small proportion of bones and shells are 

finished tools and/or ornaments, or in the process of being transformed when they were 

discarded, primarily in Operación 114, contributing to the complexity of this deposit.  

The importance of the fauna present at Chinikihá is not only due to their dietary role but 

also may be related to their symbolism in the Maya cosmology.  In the next Chapter, 

Operación 114 is analysed in detail, using a set of three tests to explore if this deposit is 

the result of ritual activity, primarily feasting. 
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CHAPTER EIGHT 

 

DETAILED ANALYSIS OF OPERACIÓN 114 

 

 

In this chapter, a detailed analysis of contextual data and faunal material from Operación 

114 is presented in order to address specific topics, including the investigation of the 

depositional history using zooarchaeological, and taphonomic analysis. An assessment of 

whether the deposit or deposits were the result of ceremonial use or subsistence refuse is 

provided in here.  The approach taken in this Chapter is to combine the variables 

presented in Chapter Five, but to focus exclusively on Operación 114, in order to test 

several hypotheses and models about faunal exploitation during the Late Classic period, 

and more specifically, to discern if there is a spatial patterning that can provide some 

information about the nature of the context. 

 

As discussed in Chapter Seven, the inhabitants of Chinikihá had a preference for white-

tailed deer, so the analysis is focused primarily on this species in order to explore the 

formation processes, and ultimately, explain the possible behaviour behind it.  In Chapter 

Seven, it was possible to conclude that most faunal remains present in Operación 114 

were the result of human consumption. This topic is further explored in this Chapter in an 

attempt to identify spatial differences and clarify if this context could reflect single or 

multiple consumption events, since deer are found in overwhelming numbers and 

represented by all body portions.  Thus, the focus on deer allows for the exploitation of 

patterns in the distribution of its skeletal elements and the degree of carcass processing to 

be understood.  Where appropriate, other species are considered in order to understand 

how the elite accessed meat resources during the Late/Terminal Classic period, playing 

close attention to the second and third most common mammals, the domestic dog and 

humans.  A discussion on possible deer management as suggested by Carr (1996) and 

Pohl (1985a) is also included.   

 

Deer remains are present in every layer and square in Operación 114, and their 

distribution seems to be continuous throughout the whole context, except for the floor.  

Nevertheless, all the archaeological materials found under the floor might represent 

earlier depositional episodes, suggesting a difference in contexts between the materials 

above and under the floor.  Contextual analysis focused on the distribution of faunal 
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remains by square/layer, age, seasonality, and taphonomical modifications (i.e., 

butchering and weathering marks). 

 

To better manage the data, this chapter is divided in three parts. Part One tests for a 

spatial patterning that will ultimately work as a proxy to identify formation processes 

through the analysis of several variables including age, seasonality and presence of 

anthropogenic and natural modifications.  Some of the questions that derive from the 

spatial analysis include:  

 

1. Is the material distributed homogeneously in the context? 

2. Is the deer distribution different from the other taxa? Is there a preference for a 

particular age group or body portion? 

3. Have all the materials being subject to the same post-depositional processes? 

 

Part Two explores the processing patterns by analysing the preferential exploitation of 

white-tailed deer, using the variables of body portion, skeletal completeness, sidedness, 

and utility indices.  The analyses presented in Part Two seek to answer questions such as: 

 

1. Is there a preference for a specific body part or side?  

2. Are the carcasses arriving complete to the site and how are they being 

processed? 

3. Does age affect this distribution?  

 

Part Two also explores the butchering practices of the three main taxa identified in 

Operación 114, white-tailed deer, dog and human remains, as a proxy to identify the 

dietary contribution of these species.  These is done by analysing the presence of cut 

marks and their distribution by body portion.  A comparison between deer, dog and 

humans is also conducted to investigate if all three taxa were exploited in a similar 

manner. 

 

Finally, Part Three explores the possibility of a ritual exploitation of certain faunal 

resources, including the deer, dog and human remains, and how do they vary throughout 

the context.  Questions addressed here are: 
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1. Is there a different use of deer and the other species?   

2 Do the materials under the floor represent a different type of context than that 

from above it?  

 

The results from these three sectionsprovide a basis for discussion of feasting, and how 

can it be identified in the archaeological record.  This is presented in Chapter Ten. 

 

Part One: Testing for a Spatial Patterning 

The distribution of all materials by Square and Layer, and the distribution of white-tailed 

deer by age, sex and seasonality in Operación 114 are examined here.  This section aims 

to test if there is a patterning based on the spatial distribution of the faunal sample.  Then, 

spatial patterning is further explored by assessing a series of variables, including the 

presence of cut marks and bones modified by faunal and environmental agents. In this 

section, the distribution of the material relative to the floor area between Layers III and 

IV is evaluated in order to test if there is a change in type of context for Operación 114.   

 

Distribution of the material by square and layer  

Spatially, it is possible to observe that the materials are concentrated mainly in two 

squares, and probably indicate at least two main dumping episodes (see Table 8.1).  

Considering all the material present in Operación 114 (NISP), there is a concentration of 

material in Squares K1 (25.09%), and J2 (16.74%), while the rest of the squares range 

between 0.34% (square G3) to 8.25% (Square F2).  In terms of taxa, medium/large 

mammals (46.29%), white-tailed deer (46.24%), and human remains (2.85%) are the 

highest represented taxa, with the first two being present in every Square.  The rest of the 

species are present in very small proportions, and not in every Square.  Squares J and K 

are situated near the back wall of the Palace and the high proportion of specimens found 

in these two squares suggests that this is the core, or at least the largest part of the deposit. 

 

In these squares and in the deepest layers, the faunal material was mixed with large 

quantities of ceramic fragments and large stones that probably were used as a fill to lay 

the floor (Liendo 2009a).  The ongoing ceramic analysis has revealed so far that squares 

K1 and J2 also correspond to the highest concentration of sherds by weight, including 

service wares (plates, cooking vessels, and bowls), but also ritual ceramics, including 

incense burners, and other ritual paraphernalia, such as ceramic drums, and figurines 

(Mirón 2012).  When faunal and service ceramics are considered together, the highest 
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concentration of materials appear to be against the back wall behind the Palace, identified 

to the left side of the excavation grid in Figure 8.1. 

 

 
Figure 8.1.  Distribution of faunal remains, and serving vessels by Square in Operación 

114 (modified from Mirón 2011). 
 

Within the faunal assemblage, distribution by Layer showed that and regardless of the 

species, Layer IV produced the most material with 24.89%, followed by Layer II 

(23.56%), and Layer V (22.93%).  Layer I had the least with only 7.36%, and no Layer 

information was obtained for 0.88% of the sample (Table 8.2).   

.
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 E1 E2 F1 F2 G1 G2 G3 H1 H2 I1 I2 J1 J2 K1 K2 L1 L2 n/a Total %Total 
Pachychilus sp.   15     105 25 3 416    11 1 1116     1692 45.37 
large/medium mammal   32 78 73 4 22 6 15 36 8 42 60 178 268 54 58 6 3 943 25.29 
medium/small mammal     1 1  1   8 1   1 1 34 4 1   53 1.42 
Dasypus novemcinctus                    1   1 0.03 
Homo sapiens   1 5 30  6  3 1    3  8 1    58 1.56 
Carnivora                  2     2 0.05 
Canis sp.       1            1    2 0.05 
Canis familiaris   1 1 3 0 1    1 1 1 4 6 2   1 22 0.59 
Urcyon  cinereargentus       1                1 0.03 
Felidae           1            1 0.03 
Panthera onca        1               1 0.03 
Artiodactyla            1           1 0.03 
Pecari tajacu            0      2     2 0.05 
Odocoileus virginianus 9 42 34 59 22 58 1 34 38 22 57 51 158 187 85 66 5 14 942 25.26 
Mazama sp.                  1     1 0.03 
Dasyprocta punctata                1       1 0.03 
Sylvilagus sp.     1     1       2     4 0.11 
Sylvilagus brasiliensis                  1     1 0.03 
Sylvilagus floridanus                   1    1 0.03 
Total 9 91 120 168 27 193 32 57 500 32 100 128 342 1627 148 126 11 18 3729 100.00 
%Total 0.24 2.44 3.22 4.51 0.72 5.18 0.86 1.53 13.41 0.86 2.68 3.43 9.17 43.63 3.97 3.38 0.29 0.48 100.00  

Table 8.1.  NISP distribution of species by square, Operación 114. 
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 Layer I Layer II Layer III Layer IV Layer V N.I. Total %Total 
Pachychilus sp.  1012 676 1 3  1692 45.37
large/medium mammal 85 260 139 225 231 3 943 25.29
medium/small mammal 1 41 4 3 4  53 1.42
Dasypus novemcinctus  1      1 0.03
Homo sapiens  3 7 5 43  58 1.56
Carnivora  1  1   2 0.05
Canis sp.    1 1  2 0.05
Canis familiaris 2 4 4 6 5 1 22 0.59
Urcyon cinereargentus      1  1 0.03
Felidae      1  1 0.03
Panthera onca    1   1 0.03
Artiodactyla      1  1 0.03
Pecari tajacu   2     2 0.05
Odocoileus virginianus 62 172 206 266 222 14 942 25.26
Mazama sp.    1   1 0.03
Dasyprocta punctata   1     1 0.03
Sylvilagus sp.  1  2 1  4 0.11
Sylvilagus brasiliensis    1   1 0.03
Sylvilagus floridanus   1     1 0.03
Total 150 1495 1040 513 513 18 3729 100.00
%Total 4.02 40.09 27.89 13.76 13.76 0.48 100.00

Table 8.2.  NISP distribution of species by layer in Operación 114. 
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It is important to remember the presence of a stuccoed floor between Layers III and 

IV, and to consider how its presence influences the distribution of materials within the 

context.  Although a small section of this floor was discovered near the back wall of 

the Palace, it can be seen that this floor would have been extensive, and formed an 

active surface.  Thus the material under it, would apparently be “sealed” and protected 

from post-depositional modifications.  Therefore, this context suggests the possibility 

that a difference in the types of context when this floor is considered, forming two 

units of analysis, above the floor (Layers I to III) and under it (Layers IV-V).  Another 

factor that needs to be considered is the possibility of a different formation process or 

a change in function of the deposit during its build-up.  A statistical analysis showed 

no significant difference between the two floor sub-groups. 

   

Distribution by age 

From Tables 8.1 and 8.2, it is possible to observe that deer is the only species present 

in all squares and layers.  The analysis was focussed on the distribution of deer by age 

and Layer (Table 8.3), that indicated a specific age interval was identified for 495 

white-tailed deer specimens of which the majority were located in Layers IV 

(32.53%), V (23.64%) and III (21.82%).  The age profile identified for white-tailed 

deer from epiphyseal fusion shows that there are more immature individuals 

(43.43%), with fewer adults (29.09%), and sub-adults (13.13%).  Juvenile specimens 

represent a very small percentage of juveniles (3.23%), while there is 10.70% of 

immature+ specimens that could be either immature or adults. 

 

 juvenile immature sub-adult immature+ adult Total %Total 
Layer I 0 13 2 6 9 30 6.06 
Layer II 0 27 8 6 28 69 13.94 
Layer III 3 44 14 16 31 108 21.82 
Layer IV 8 86 15 9 43 161 32.53 
Layer V 5 46 25 15 26 117 23.64 
n.a. 0 1 1 1 7 10 2.02 
Total 16 217 65 53 144 495 100.00 
%Total 3.23 43.83 13.13 10.70 29.09 100.00  

Table 8.3.  NISP distribution of white-tailed deer and  
age groups by layer, Operación 114. 

 

When specific age groups (in months) were obtained for the white-tailed deer, the 

overall age distribution in Operación 114 mirrors the profile obtained for all the fauna 

from the total Chinikihá assemblage, discussed in Chapter Six.  The mortality profile 
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for deer in Operación 114 indicates that animals in their prime age were targed, with 

higher proportions of animals between 12 and 29 months of age (60.04%), and those 

between 29-35 months of age (24.90%).  A very small proportuion of young animals 

(<12 months) (6.90%), and adults older than 35 months (8.16%) made up the total 

(Figure 8.2). 
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Figure 8.2.  Distribution by age groups for white-tailed deer in Operación 114. 

 

In other Maya sites, the majority of faunal assemblages identified as prey, the deer are 

almost exclusively adults (Emery 2004b:108).  However, young or juvenile 

individuals are usually limited to ceremonial deposits related to fertility rituals, or 

found primarily in elite deposits (Carr 1985; Pohl 1983; Wing 1975).  Furthermore, 

immature animals may have been used for sacrifice and feasts, as a means of stressing 

the managerial role of the elite, in a rather exclusionary way (Emery 2004b:108).  

Thus, a direct correlation between age and type of context (ritual or non-ritual) is 

expected when deer distribution is grouped by age.  In order to explore for a 

differential patterning by layer, the specimens were grouped by age proportion above 

and below the floor (Figure 8.3).  This grouping does not include those classified as 

immature+, as they could be either sub-adults or adults.  The results show that 

although immature remains dominate both sub-groups, there is a slightly higher 

proportion of them under the floor (51.97%) than above it (46.93%).  Alternatively, 

there are proportionally more adults above the floor (37.99%), than under it (27.17%).  

The sub-adult category is present in proportions that are very similar in both Layer 

groupings, with 13.41% above the floor and 15.75% under.  Juvenile elements are 

more common under the floor (5.12%) than above it (1.68%), but in general, reflect 

the trend of being very scarce in the whole assemblage.  Among Guatemalan hunters, 
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it was noticed that juvenile animals were not the hunting targets (Emery et al. 2009), 

but according to Pohl (1983:91), the Maya preferred young or juvenile deer to be 

sacrificed in rituals associated with fertility.  Thus, the presence of a specific age 

group may be indicative of the animal’s role within these contexts.  
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Figure 8.3  Distribution of white-tailed deer remains by age category and their 

location regarding the floor in Operación 114. 
 

For statistical tests, juvenile, immature and sub-adult categories were merged into a 

single one (sub-adults).  A non-parametric test indicated that when age categories 

were grouped in two large samples (sub-adult and adult), the differences were not 

significant.  The non-apparent selection by age suggests that there is some continuity 

in the exploitation of white-tailed deer throughout the whole deposit, with a slight 

preference for individuals in their prime.  These results contrast with earlier 

suggestions of young deer selection for ritual sacrifice (Pohl 1989:142), and their 

deposition within sealed ritual contexts (Iglesias in Moholy-Nagy 1997).  Although 

depositing young fragile bones in a sealed context would augment their chances of 

survival, through protection from such actions as carnivore chewing (Carr 1996:257), 

it was found that the distribution of animals in such contexts was not biased by age.   

 

Distribution by sex 

For Chinikihá’s sample, the low proportions of skull fragments made sex 

differentiation difficult, with only two fragments of antler present.  On the other hand, 

sexual dimorphism in white-tailed deer develops after 12 months of age, with does 

becoming sexually reproductive after 24 months of age, and can be identified through 

the study of the pelvis.  In this assemblage, it was only possible to identify sex for 10 

pelvic specimens (Table 8.4), with five males and five females respectively, and with 



 222

the two antlers, males add up to seven individuals, showing a slight higher percentage 

of males (58.33%, n = 7) than females (41.66%, n = 5).  The small sample of sexed 

specimens resulted in no significant difference, thus it is impossible to make any 

further comment on this aspect.  However, the identification of sex, especially in deer 

remains should be considered in future studies as it has been suggested that male deer 

are preferred for ceremonies (Pohl 1981). 

 

 Layer I Layer II Layer III Layer IV Layer V Total 
Female 1 3 0 1 0 5 
Male 1 2 0 2 2 7 
 2 5 0 3 2 12 

Table 8.4.  Distribution of white-tailed deer by sex in Operación 114. 

 

Mortality and seasonality profiles 

Mortality profile 

With the noticeable absence of fish and migratory birds in this assemblage, it was 

impossible to obtain any specific data on seasonality.  Seasonality has been identified 

at other Maya archaeological sites based on the presence of pedicels in male skulls 

and tooth eruption in young deer (Carr 1996:258), but in general, there is a lack of 

information on this topic.  During the analysis of the 2008 material, no skulls with 

pedicels were observed, although a few pedicels have been reported for previous 

analysed material (Montero 2008). With no pedicels present in this analysis, it was 

then decided to use tooth eruption and wear patterns from the white-tailed deer in 

order to obtain a mortality profile and propose some interpretations on the seasonal 

exploitation of this animal. 

 

White-tailed deer is a species in which females have a synchronized birth of one 

offspring per year, and each birth season can be expected at regular intervals.  The 

method used in this analysis is a modified version of Byers and Hill’s (2009) study on 

pronghorn (Antilocapra americana), discussed Chapter Five.  It requires the 

identification of age to a specific cohort based on the teeth in the mandible.  The 

overall presence of mandibles in this sample is very low (n = 44) and from those, it 

was only possible to assign a specific age (in months) to 10 specimens, all from 

Operación 114.  With these limitations in mind, the results were used to create a 

mortality profile, which would enable us to explore seasonality.   
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The mortality profile of age cohorts was grouped in three grouped categories: juvenile 

(1 week to 12 months), prime adult (12 months to 6.5 years), and old adult (over 6.5 

years) (Figure 8.4).  Prime adults clearly dominates the assemblage with 59.96% of 

the sample, followed by juveniles (30.03%), and older adults (10.01%) are the least 

favoured, reflecting a “prime-age dominated” profile (Byers and Hill 2009; Stiner 

1990).  This profile is characterised by the selection of animals in the peak of their 

reproductive cycle, and usually with a full set of erupted permanent teeth.  In a prime-

aged dominated profile, there are a higher proportion of these animals compared to 

juvenile and older individuals (Byers and Hill 2009:303).  It has been proposed that 

human predation is the sole cause of this pattern (Stiner 1990)(see Figure 5.2).  The 

dominant presence of the prime-age group may imply selection (Stiner 1990:317), 

resulting in the capture of the healthiest and highest-return individuals (Byers and Hill 

2009:303).  Economically, prime-aged animals are considered by many as “the 

optimum age to slaughter an animal […] at the end of the juvenile period when the 

growth has stopped, and the meat gain does not increase relative to fodder input” 

(Davis 1987:39); this is especially true for husbandry societies or those who manage 

domesticated animals.   

 

 
Figure 8.4.  Comprised mortality profile for white-tailed deer in Operación 114. 

 

This information, combined with the identification of some young adults with clear 

sexual dimorphism, suggest that hunters are probably targeting animals that are 

physically mature, and yielding the most weight or meat.  The combined age 

distribution and mortality profile data can also be useful to explore if there was 

hunting pressure on deer through time.  In general terms and for other areas around 

the world, hunting pressure has been identified as an increase in the presence of more 
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younger animals (Spiess et al. 2006), and, as mentioned earlier, clearly reflects a 

deliberate hunting strategy (Lyman 1994).   

 

If we consider Operación 114 as a context reflecting these hunting practices during 

the Late Classic period at Chinikihá, then the proportion of young adults of prime age 

dominate the whole assemblage, as no difference was found in their distribution 

throughout the whole context.  The results are interesting since there are more adults 

and fewer juveniles in Layers I-III.  If the deposit on top of the floor represent a later 

deposit than Layers IV-V, this trend is the opposite to what is expected if there was 

hunting pressure.  Thus, it is possible that the dominance of young adults at 

Chinikihá, especially in Operación 114, remained stable over 150 to 200 years.    

 

Seasonality profile 

A seasonality profile using 10 mandibles was generated again following Byers and 

Hill’s model (2009), together with contemporary hunting data from Chiapas and the 

Yucatan Peninsula (Álvarez-Romero and Medellín 2005; León and Montiel 2008; 

Mandujano and Rico-Gray 1991; Naranjo et al. 2010).  The month of June was 

considered as the average month for birth, since it is the mid-point of the birth season 

in the area.  Although the sample is very small, several conclusions can be drawn 

(Figure 8.5).  It seems that winter had the most kills of animals, represented by 50% 

of the deer (n = 5).  Summer, and a combination of summer/autumn/winter had 20% 

(n = 2) each, while one individual (10%) was identified as a possible winter/autumn. 
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Figure 8.5.  Frequency (in percentage) for white-tailed deer  

mandibles by combined seasonality. 
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This pattern perhaps shows that farmers, who usually carry out the hunting, are less 

occupied in their lands during the winter, which corresponds to the dry season 

(Mandujano and Rico-Gray 1991:177).  Although deer seems to have been procured 

all year round, there is a predominance of winter kills (December to March), an 

activity still favoured today in the Maya region (León and Montiel 2008; Naranjo et 

al. 2004:242).  Hunting in the dry season may also be more practical since as Pohl 

states (1990:154) during this time “…swampy land dries out and game tends to 

congregate near sources of water” and hence, animals would be an easier target.  Deer 

hunting has been associated with ceremonies and rituals related to the rain god, Chaak 

(Mandujano and Rico-Gray 1991:179) and agricultural fertility (Pohl 1981), thus the 

necessity to have a ritual during the winter, to assure the return of the rains, in the 

rainy season. 

 

Furthermore, the evidence for seasonal hunting is exemplified by the distribution of 

seasonality by stratigraphic layers.  The presence of teeth with different seasonality 

have been found in the same Layer, that suggests multiple depositional episodes.  It 

may also indicate separate consumption episodes showing a cyclical pattern (Table 

8.5).  One of the limitations of this method is that only in very few cases can, an 

absolute season-of-death be identified, depending on the identification of a tight and 

definite age range.  This unfortunately, can be influenced by many factors, such as, 

and micro-variation of birth seasons, animal population density, and climate variation. 

 

Unfortunately for the rest of the species present in Operación 114 it was not possible 

to identify a specific age cohort, and no seasonality could be identified.  

Consequently, it was impossible to know if other animals were obtained during the 

dry season, or exploited in other seasons.  The presence of mature dogs and rabbits 

suggest that other animals may display a similar trend as with the deer, with animals 

being targeted when they have reached their prime.  As to what time of the year they 

are being harvested, it is unknown at the moment.  In a contemporary analysis of 

hunting strategies in the Lacandón area, it was possible to observe hunters usually 

targeting larger animals, because of the meat yield per unit (Naranjo et al. 2004:235). 

In addition, ethnographic observations of modern Yucatec Maya suggests that 

peasant-hunters will only choose smaller species (iguana, paca, armadillo), when 

there is scarcity of larger species (>10 kg of weight) (León and Montiel 2008: 254).  
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The reason behind it seems to be based on the effort input and the return rates of meat 

(Pohl 1994:138).  In other words, a lot of rabbits would be needed in order to obtain 

the same amount of meat than from a deer.  A similar case could be happening during 

the Late Classic. 

 

Bag 
Number Layer 

Individual 
Number Season 

689 II 12 summer 
753 IV 2 winter 
753 IV 3 summer 

1019 IV 9 winter 
1019 IV 10 winter 
788 IV 15 winter 

1012 V 1 winter 
842 V 4 summer/autumn/winter 
842 V 5 spring/winter 
842 V 6 summer/autumn/winter 

Table 8.5.  Distribution of individuals per layer and season 
for teeth in Operación 114. 

 

Nevertheless, when the information from seasonality for white-tailed deer is 

combined with the data from the mortality profile, several interesting points can be 

drawn.  First, there are few fawns, with the youngest specimen being only two months 

old, and a few juveniles (<12 months of age).  This suggests that this age group was 

not being targeted.  Using the mortality data in combination with the seasonality study 

allows us to explore the ancient Mayan hunting strategies, which might have involved 

periodic kills of white-tailed deer throughout the year, but mostly during the dry 

season, targeting prime-aged animals (sensus Byers and Hill 2009).  During the dry 

season, it has also been reported that deer stags tend to gather around the young fawns 

and females, forming larger groups (Pohl 1990:154).  The killing of young animals in 

these cases may be unintentional, since there was no hunting pressure detected, as 

would be seen in a rise in the presence of young animals.  The results may reflect here 

opportunistic hunting.  There is no doubt that the main target group is the young 

prime aged adults for their largest meat yield, but it is possible that some hunters 

decided to pursue fawns and females that may have been in the vicinity of adults, if 

the opportunity was arisen.   
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In the Maya area, testing if there was some pressure on faunal resources especially 

during the Late Classic period has been the aim of several studies (i.e., Emery 2010; 

Pohl 1990).  It has been suggested that if there was some hunting pressure, the 

constant cropping of younger animals would be expected, with fewer animals 

reaching maturity (Pohl 1990:152-153).  However, data from several archaeological 

assemblages from the Maya region suggest that there was no hunting pressure during 

the Late Classic, or at least this pressure was not homogeneous for the whole area.  

Two sites that display minimal hunting pressure include Seibal and Altar de 

Sacrificios (Pohl 1990:153).  In addition, it has been suggested that if there was 

hunting pressure, this would have differentially affected the social status of the total 

population.  For the high classes, an increase of hunting pressure on some of their 

exclusively accessed resources would have forced the elite to use complete carcasses 

in a more efficient fashion (Emery 2010:122).  In order to explore this possibility, an 

analysis of the distribution of body portions and patterns of butchering was also 

conducted and will be presented in Part Two of this Chapter. 

 

Distribution of faunal modifications and environmental modifications 

Carnivore chewing and rodent gnawing are the most common surface modifications 

present in Operación 114 (Figure 8.6).  In Chapter Seven, it was noted that a high 

percentage of the material had  modifications, primarily carnivore chewing.  In this 

Chapter, the distribution of modified material by layer is explored, in order to see if it 

is possible to observe spatial associations between modifications.  Carnivore chewing 

and rodent gnawing were considered independent from one another that result in two 

different patterns, as discussed below.  The data of faunal modifications is 

complemented with the information from environmental modifications in order to 

better understand the taphonomic history of this deposit. 

 

Carnivore chewing 

The presence of carnivore chewing marks was very high in all the material from 

Operación 114, regardless of the taxon on which they appeared (60.56%) and are 

present in similar proportions in all layers.  When testing for a difference in context 

among those layers that were above the stuccoed floor (Layers I, II, and III), and those 

underneath it (Layers IV, and V), there was no significant difference suggesting that 

the material was left exposed sufficiently to be affected by carnivores.  The data on 
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carnivore chewing needs to be complemented with that from the presence of rodent 

gnawing and the distribution of weathered material, both discussed below.   

 

 
Figure 8.6  Distribution of white-tailed deer bones with presence of carnivore 

chewing and rodent gnawing in Operación 114. 
 

Rodent gnawing 

Bones modified by rodents were present in all layers, but were more frequent in 

Layers IV and V under the door.  Statistical tests were also conducted and showed 

that there is a significant difference between the materials under the floor from those 

on top (X2 = 31.2777; df = 1; p>0.001).  This is interesting, as it was thought that 

maybe this floor context was sealed.  If this is true, then the presence of gnawing 

marks on the bones under the floor may suggest that Layers IV and V may be part of 

the accidental fill and not deposited there deliberately.  However, at this point, it is not 

possible to make any further inferences. 

 

The presence of both carnivore and rodent modifications suggest that the deposit 

remained open and uncovered for some time right after the material was deposited.  

When carnivore chewing and rodent gnawing are combined, a Kolmogorov-Smirnov 

statistical test showed that their distribution by layer is not equal (Two Sample D = 

0.2593), therefore, the presence of both types of marks supports the above 

interpretation of different formation processes. 
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Weathering stages 

In Operación 114, weathering stages were identified for all species.  Apart from the 

white-tailed deer, all other species present a Stage 1, except for collared peccary, with 

two specimens in Stage 2.  In the case of the deer, the overall material shows little to 

moderate weathering, with Stage 1 (89.92%, n = 847), followed by Stage 2 (5.31%, n 

= 50), Stage 3 (3.29%, n = 31), Stage 0 (1.06%, n = 10), and Stage 4 (0.42%, n = 4).  

No material registered a Stage 5 of weathering, as bones with this alteration “tend to 

disintegrate to dust” (Lyman 1994:365).  The material shows very little spatial 

patterning by layer, as Stage 1 was the dominant degree of weathering in all layers.  

There was no significant difference between the two deposits above and below the 

floor, probably due to the high proportion of bone displaying a Stage 1, intermingled 

with bones with a higher degree of exposure (Figure 8.7).  The dominance of 

materials displaying Stage 1 suggests they were minimally exposed to the 

environment. 
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Figure 8.7.  Weathering stage by layer (%NISP) for white-tailed deer, Operación 114. 
 

When the data from the faunal modification analysis is correlated with that of 

weathering, there appears to be a significant correlation between the presence of 

faunal modifications and the degree of erosion (Pearson’s r =  0.684).  This suggests 

that the time the bone was exposed after deposition was too short to severely affect it.  

If a comparison is made with the weathering rates recorded from several carcasses of 

known death age (Gifford 1984), the proportions obtained for Operación 114 are 

consistent with those from a carcass that was exposed between five months and a 

year.  This is comparable to Modern Maya practices of leaving domestic trash 

exposed for some time (see Stanton et al. 2008 for a discussion).  Although it is 
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impossible to know the exact amount of time the materials were exposed to the 

elements, this comparison suggests that the materials in Operación 114 were buried 

very quickly, and may represent a relative short-term deposit or deposits (following 

Behrensmeyer 1978).  

 

The deer assemblage showed that there is no spatial patterning in terms of age, sex, 

seasonality and presence of taphonomic modifications.  Furthermore, the data suggest 

that all deer were treated in a similar fashion.  It is concluded that if there is a 

different formation process reflected in deer, it must be tested in terms of the presence 

of skeletal elements and body parts, the topic of Part Two.   

 

Part Two: Testing for Processing Patterns  

This section presents a more elaborate analysis of faunal processing, paying special 

attention to the white-tailed deer, as this species presented the most cultural 

modifications.  The distribution of body parts by Layer is explored, followed by a 

discussion of the body part preference and skeletal completeness in Operación 114.  

This will explore the general efficiency with which deer carcasses were processed.  

This is then compared to the second most frequent species, the domestic dog, in order 

to explore differences by taxa.  Further comparison between deer skeletal 

completeness is conducted using data from other sites, resulting from different 

activities, and include a bone workshop and a ritual deposit.  The intensity of body 

part processing is analysed using the distribution of minimum number of elements 

(MNE), and minimum animal units (MAU).  A comparison between fragmented and 

complete bones is also presented.  These analyses are complimentary and allow for a 

more complete picture of the exploitation of faunal resources and ultimately provide 

invaluable data on the formation and processing patterns. It will allow an examination 

of what behaviour or behaviours are behind these patterns.  It is best observed when a 

range of analyses is applied to the datasets (O’Connor 2000:79).   

 

Distribution of anatomical regions 

To explore the possibility of a differential preference for anatomical regions, several 

analyses were carried out.  First, raw counts (NISP) for body portions for all deer and 

by Layer are presented in Table 8.6, with the overall proportions for each region 

present in Figure 8.8.  Then, these proportions were grouped by their presence above 
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(Layers I-III) and under the floor (Layers IV-V) to test if there was variation in their 

distribution in relationship to the floor.  The distribution of body portions by age is 

considered to explore if there was a different pattern in the exploitation of sub-adults 

and adults.  Finally, the body portions are standarized considering their presence in a 

complete skeleton in order to assess what body parts are mostly represented, and this 

result is then compared to other assemblages to see different patterns. 

 

 head neck torso 
upper 
front 

lower 
front 

upper 
back 

lower 
back distal 

long 
bone Total 

Layer I 1 5 15 14 5 14 7 1  62 
Layer II 14 24 58 31 7 22 13 1 2 172 
Layer 
III 11 19 84 22 18 38 12 2  206 
Layer 
IV 24 35 103 31 12 49 9 3  266 
Layer V 24 27 86 40 11 22 12   222 
n/a  3 6 2 2  1   14 
Total 74 113 352 140 55 145 54 7 2 942 
% total 7.86 12.00 37.37 14.86 5.84 15.39 5.73 0.74 0.21 100.00 

Table 8.6.  Distribution of body parts by layer based on NISP for white-tailed deer, 
Operación 114. 

 

It is important to note that some bone elements, such as the carpals were completely 

missing from this assemblage, or were in very low frequencies that do not reflect their 

real distribution.  For example, ribs (NISP = 1), were rare, but would have been 

expected in much higher numbers.  Unidentified rib fragments were grouped in the 

medium/large mammal category.  Some of these may be deer, but because they did 

not present clear diagnostic characteristics, they were not included in the Artiodactyl 

or deer categories.  
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Figure 8.8.  NISP distribution by body portion for white-tailed deer,  

Operación 114 (modified from Reitz and Wing 1999:171). 
 

The most frequent body part of the white-tailed deer is the torso (37.37%), followed 

by the upper back (15.39%) and upper front (14.86%) limbs.  Lower front and lower 

back limbs are very similar in proportions (5.84% and 5.73% respectively), and the 

distal element represents just 0.74%.  A noted discrepancy is the difference between 

the neck (12%) and head parts (7.86%), as these elements, are expected in similar 

proportions.  Skull fragments are very scarce, especially the occipital region (n = 4).  

No complete skulls were present, while there are at least 22 atlas and 17 axis 

elements, suggesting again that similar proportions of crania should be present.  The 

presence of skulls suggests that complete animals may have been arriving to site.  

However, due to the low proportion in which head fragments appear, or the removal 

of skulls may have happened during the initial butchering of carcasses.  This would 

have resulted in the removal altogether of skulls from this context.  It is possible that 

skulls are being deposited elsewhere, as seen among contemporaneous Guatemalan 

Maya hunters who deposit skulls in hunting shrines inside caves (Brown 2009; Brown 

and Emery 2008).  Other deposits where skulls and antlers are common elements 

include ritual deposits in caves and sink holes (Pohl 1983).  Skulls could also be 

smashed, as in the XVI century, when after a deer hunt, the Maya cooked its liver, 
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hear, lungs and stomach, as well as the brains, with the skulls being broken (Pohl 

1989:161). 

 

It is also interesting to note the difference in proportions of lower limb elements 

(5.75%) and the low proportions of distal elements (0.74%), since these two body 

parts should be present in similar proportions.  During the excavation process it was 

noticed that in many cases, tarsal bones were still semi-articulated when they were 

discarded.  These howevever were not connected to a metatarsal or a phalange, 

although their presence suggests that complete animals are arriving at the site, 

supporting previous observations.  Distal elements are under-represented in the 

sample, suggesting selective butchery.   

 

While it is difficult to determine why the head and foot elements are 

underrepresented, it maybe that head elements are missing from consumption deposits 

because whole deer heads were used for decorative paraphernalia, tool manufacturing, 

ornamental items and antlers could have been removed to be used as tools (Brown 

1996, 2002).  Heads also seem to be removed from sacrificial animals, as seen in the 

burial of a headless deer in association with the Motmot marker in Copán (Storey 

2005:329), and it is possible that the heads were deposited elsewhere.  Ethnographical 

data from Lake Atitlán, Guatemala suggest that the removal of skulls was followed by 

their deposition in hunting shrines (Brown and Emery 2008:318-319).  An unexpected 

low representation of foot elements, could be explained in several ways, including 

that they were split open to access the bone marrow (Lupo 1998), secondly they were 

left as “riders” (Binford 1981), still attached to the skins of animals with just a few 

making their way to this deposit.  Pohl (1990:158) mentions that one explanation for 

the low numbers of medial and distal phalanges in archaeological contexts is due to 

the fact that these bones remain attached to the skins when these are removed, 

therefore, these bones are expected to be present where skins are deposited, and not in 

processing deposits. Another explanation could be that they are completely removed 

from the context by scavenging dogs and other fauna (Pohl 1990:158), among other 

explanations.  In Operación 114 it was observed that there is a high frequency of 

bones with carnivore chewing in Operación 114, therefore, it is possible that at least 

some of the distal bones may be missing due to animal activity.  
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Neck and torso proportions are relatively high, and maybe accounted for by their high 

frequencies in a complete skeleton.  The axial regions has up to 54 individual bones, 

including ribs, cervical, thoracic, lumbar and sacral vertebrae (Emery 2010:199, table 

7.4).  Their high proportions are expected in deposits where complete carcasses have 

arrived at a site and are being processed in situ.   

 

The high percentage of torso elements may also be a consequence of their high 

frequencies in a complete skeleton.  On the other hand, the high percentage of bones 

belonging to the upper sections of both, back limb and front limb, which include the 

scapula and humerus, and the upper back limb (innominates, femur) may represent a 

deliberate selection.  These parts are the prized ones, since they contain the largest 

meat packages.  It is interesting to note however, that scapulae and innominates 

outnumber long bones in general.  A further exploration of the observed presence of 

each bone in comparison to what is expected is presented in the Food Utility Index 

(FUI) section. 

 

The high proportion of torso and upper portions of the front and back limb represent 

67.62% of the whole sample.  Since these carry the most meat, and/or the most 

palatable, including meat cuts such as the ribs, loins and the haunch, it suggests 

selective butchery of high value parts.  In contexts associated with the elite, especially 

in subsistence-type deposits (e.g., palaces), a high proportion of scapulae, humerus, 

vertebrae, innominates, and femur are expected, although this is not necessarily true 

in all cases (Emery 2007a).  

 

Figure 8.9 shows body portions grouped by stratigraphic level.  Under the floor, there 

is a slightly larger percentage of head, neck and torso elements, and while above the 

floor, there is a higher presence of the appendicular skeleton, including the upper 

front and back limbs, low limbs bones, and distal elements.  This distribution seems 

very similar for both sub-groups, and are not statistically significant, suggesting a 

random distribution of body parts with no specific patterning throughout the whole 

deposit.  This suggests that white-tailed deer remains were disposed in similar ways 

throughout the deposit.  



 235

White-tailed deer body parts in Op. 114
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Figure 8.9.  Distribution of body portions (%NISP)  

considering the floor in Operación 114. 
 

As mentioned above, there were cases where discarded bones were still articulated.  

These included mostly axial and lower and distal elements of both limbs.  In Layers I-

III, there were 20 individual bones that were articulated, while in Layers IV-V there 

were 43 single bones.  In Table 8.7, articulated bones were grouped in two sub-

samples (above and under the floor), and were then counted as a single unit (axial 

segment, foot, and so on) to see the distribution of articulated segments. 

 

 Axial unit Distal unit Total 
Layers I-III 5 4 9 
Layers IV-V 9 2 11 
Total 14 6 20 

Table 8.7.  Distribution of articulated units  
considering the presence of floor (note that several bones may be  

included in each unit). 
 

In Layers I-III, there is approximately the same number of both, axial and distal units, 

while in Layers IV-V there seems to be more axial units than distal ones.  This 

distribution was not significant statistically when the two levels were compared.  The 

distribution of articulated units mimics the distribution of body parts, with more 

appendicular body portions found in Layers I-III, and more head, neck and torso 

portions in Layers IV-V.   

 

When grouped by age, the distribution of body portions also showed no significant 

difference between groups.  Juvenile, immature and sub-adult categories were 

grouped under “sub-adult” and then compared to the “adult” category (Figure 8.10).  
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All body portions are present in the two age categories, and again, torso elements are 

the most frequent for both group ages.  However, there are more adult specimens in 

the categories of head, upper and lower back, while there are more sub-adult 

specimens in the other categories.     
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Figure 8.10.  Distribution of body portions by age group (%NISP)  

for white-tailed deer in Operación 114. 
 

To allow for comparisons between different body portions, a skeletal completeness 

calculation was conducted by standarizing the observed values for body portions, and 

comparing them with those of an expected frequency (Emery 2010:199).  The skeletal 

completeness ratio (Reitz and Wing 1999:212) is based on the comparison between 

the percentage of observed and the expected percentage of elements in a complete 

skeleton. The logged ratio obtained for each body portion can be positive or negative, 

where zero indicates equal numbers of observed and expected elements in a complete 

skeleton.  Positive values indicate an over-representation, and a negative value 

indicates under-representation.  Since different studies classify bones in different 

anatomical portions (see Table 5.1), bone elements from Operación 114 were then re-

classified into these categories in other to compare at the intra-site levels.  In Table 

8.8 this classification is presented for white-tailed deer and dog.  While the body 

portions of deer are better represented by the torso (45.84%), upper front limb 

(16.39%), and upper back limb (16.74%), the dog has higher representations of 

cranial (22.72%) and distal segments (31.81%).   
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body part and element white-tailed deer domestic dog 
Cranial 8.42% 22.72% 

 antler 2 0 
 hemi-mandible 44 4 
 skull 27 1 

Axial 45.84% 9.09% 
 cervical vertebra 114 0 
 thoracic vertebra 126 0 
 lumbar vertebra 138 1 
 sacral vertebra 18 0 
 rib 1 1 

Upper front limb 16.39% 4.54% 
 scapula 114 0 
 humerus 26 1 

Lower front limb 5.08% 13.63% 
 radius 28 3 
 ulna 16 0 

Upper hind limb 16.74% 9.09% 
 innominate 119 1 
 femur 26 1 

Lower hind limb 1.03% 9.09% 
 tibia 9 2 
 fibula 0 0 

Distal 6.69% 31.81% 
 phalanges 5 2 
 carpal/tarsal 32 1 
  metacarpal/metatarsal 21 4 
Total 866 (100%) 22 (100%) 

Table 8.8.  NISP Distribution of white-tailed deer and  
domestic dog body parts (modified from Emery 2010:199). 

 

The ratio values for deer body portions are shown in Figure 8.11.  The pattern reflects 

the overall importance of the upper front and hind limbs (36.25% and 35%NISP 

respectively).  In this distribution, cranial fragments are highlighted, with cranial 

elements, mostly represented by hemi-mandibles, total 15.75%NISP, while axial 

elements represent 7.35%NISP of the skeleton.  There is a lower representation of 

lower limb elements in general (11%NISP for lower front and 2.25%NISP for lower 

back limb) with a low presence of tibia, ulna, radio and metatapodials.  This could be 

due to their removal from the carcasses, as they are stronger bones that are often used 

for tool manufacture.  Finally, distal elements (phalanges, carpals and tarsals) 

represent 0.81%NISP.  These results contrast to those obtained by Teeter (2001:225) 

at Caracol, where a high proportion of skull and limb elements were associated with 

the elite. 

 



 238

Deer body elements in Op. 114
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Figure 8.11.  Ratio of expected to observed body portions  

for white-tailed deer, Operación 114. 
 

The result from expected to observed ratio analysis confirms that the upper limbs are 

probably the most important element in regards to the best meat cuts, reflecting a 

predilection for this cuts.  An overall ratio for meat-bearing to non-meat bearing 

portions [(limb/(cranial+axial+distal elements)] was obtained following Emery 

(2010:42), that compared meat-bearing elements to non-meaty ones.  This results in a 

value of 0.7252, suggesting that the proportion of meat to non-meat bearing elements 

is very similar, with their use as a dietary staple.  This ratio contrasts with data from 

Petexbatún (1.31), where the proportion of front and hind limb bones is higher, 

particularly the hind limb, since it carries more meat, and its use as raw materials for 

tool manufacture (Emery 2010:125). 

 

When compared with all the other taxa present in Operación 114, it is clear that there 

is a regular distribution of white-tailed deer that reflects a deliberate choice of body 

portions (X2 = 59.248; df = 8; p <0.001), especially those of a higher meat value 

and/or utility index.  Furthermore, when front and hind limb bones are compared, the 

latter are somewhat more frequent than the front limb elements (55.6%), and 

statistically significant (t = 3.611; df = 40; P <0.001).   

 

Using the skeletal completeness analysis by age sub-groups (Figure 8.12), the results 

again showed that there is no significant difference between the different deer age 

groups suggesting that the same body portions that are selected in adult individuals, 

are the same ones chosen in sub-adults.  It may reflect a systematic use of deer 

carcasses regardless age groups.  In both cases, the most popular body portion is the 
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back haunch, which is not surprising as the Maya zooarchaeological literature 

mentions the back haunch is the meatiest and most economically attractive part of the 

deer, as “the larger bones of the back leg would also have served as raw material for 

implements of various kinds” (Pohl 1985a:141).  

 

 
Figure 8.12.  Skeletal completeness distribution for white-tailed deer  

by age group in Operación 114. 
 

As a comparison, domestic dog body portions were also re-grouped and graphed, 

following the skeletal completeness analysis used for deer.  While there was a clear 

dominance of the haunch in deer, the most frequent body region for domestic dog is 

the distal (31.82%NISP), followed by the cranial (18.18%NISP), and lower front 

limb, and upper hind limb (13.64%NISP each).  Axial and lower hind limb elements 

represent 9.09%NISP each, and upper front 4.55%NISP.  When the observed 

distribution of elements is compared to the number of expected ones (Figure 8.13), 

suggests that most dog body portions are present, in a more homogeneous 

distribution, with axial and distal elements being under-represented.  An ANOVA test 

showed that when dog body elements are compared to those from from other species, 

without considering deer, there is no significant difference, and clearly contrasts with 

the result for white-tailed deer, which showed a clear selection of body parts. 
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Dog body elements in Op. 114
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Figure 8.13.  Ratio of expected to observed body portions  

for domestic dog in Operación 114. 
 

The data obtained for white-tailed deer was then used to conduct direct comparisons 

between Operación 114 and other assemblages in the Maya area (Anderson 2009; 

Emery 2010).  In Figure 8.14, a comparison between two other contexts with a high 

frequency of deer is presented.  These include Cueva de los Quetzales (ritual deposit), 

and context L4-3 of Dos Pilas (tool manufacturing deposit).  Cueva de los Quetzales 

is located inside the ceremonial centre of Las Pacayas site (300 BC-500 AD).  The 

cave is located to the side of a large pyramid and it has been suggested that artefacts, 

and other ritual objects were thrown into the cave once they were used (Anderson 

2009).  Group L4-3 is a small residential complex located in the centre of Dos Pilas 

and was largely occupied during the Late/Terminal Classic; it mostly consists of 

debitage from bone working (Emery 2010:191).   

 

While Anderson (2009) has stressed that bone distribution from Cueva de los 

Quetzales resembles hunting shrines, Group L4-3 remains, show a preference for 

those skeletal elements that can be transformed into bones.  When Chinikihá is 

compared to those assemblages, it has a body portion distribution similar to Cueva de 

Quetzales, and both Chinikihá and Cueva de Quetzales are different from Group L4-3.  

In Group L4-3 there is a high representation of long bones from the upper and lower 

limbs, while head, torso and and distal elements are less than expected.  The body 

portions from Cueva de Quetzales and Chinikihá have a majority of upper limbs and 

cranial parts. 
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White-tailed deer comparisons between sites
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Figure 8.14  Skeletal completeness comparison between Chinikihá, Cueva de los 

Quetzales and Group L4-3. 
 

Minimum Number of Elements (MNE) and Minimum Animal Units (MAU) 

To explore the processing patterns observed in deer, minimum number of elements 

(MNE) and minimum animal units (MAU) will be examined.  MNE and MAU were 

calculated for each skeletal element (Table 8.9).  MNE was calculated based on the 

most common portion of the skeletal element present.  MNE values shows  a recurrent 

pattern of element selection for breakage is present such as in the vertebrae as well as 

in different portions of the skull.  MAU values are obtained by dividing the NISP by 

the expected number of each element present in a complete carcass—often referred to 

as the modified count (O’Connor 2000:71, original italics). For example, in the case of 

the scapula (70 MNE) it is divided by two (35 MAU), giving a better idea of the 

proportion of elements present.   
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  NISP MNE MAU %MAU 
antler 2 2 1.00 2.86 
skull 27 5 2.50 7.14 
hemi-mandible 44 10 5.00 14.29 
atlas 22 13 13.00 37.14 
axis 17 16 16.00 45.71 
cervical vertebrae 75 64 12.80 36.57 
thoracic vertebrae 126 73 5.62 16.04 
lumbar vertebrae 138 121 17.29 49.39 
sacrum 18 16 16.00 45.71 
sternum 5 1 1.00 2.86 
rib 1 1 0.04 0.11 
scapula 114 70 35.00 100.00 
humerus 26 12 6.00 17.14 
radius 28 12 6.00 17.14 
ulna 16 10 5.00 14.29 
carpal 0 0 0.00 0.00 
metacarpal 11 4 2.00 5.71 
innominate 119 62 31.00 88.57 
femur 26 9 4.50 12.86 
patella 3 3 1.50 4.29 
tibia 9 4 2.00 5.71 
tarsal 32 30 3.33 9.52 
metatarsal 10 4 2.00 5.71 
phalanges 5 5 0.21 0.60 
Table 8.9.  Distribution of NISP, MNE, MAU and %MAU 

values for white-tailed deer. 
 

When MNE is plotted against MAU (Figure 8.15), animal processing patterns of 

animals can be seen. The torso elements have the highest value for MNE, while their 

MAU value is relatively low, as several vertebrae are grouped into a single unit.  

Upper front and back limbs, as well as the neck have higher MAU values than the 

rest, and thus represent very compact units.  There is a repetition of the same bone 

portions, indicating that each group is consistently treated in the same fashion.  Head, 

lower limb, and both lower front and back limbs have relatively low MNE and MAU 

values, confirming once more the under-representation of these elements in the 

sample.  These data also show the importance of the upper segments of both front and 

hind legs in the collection.  Interestingly, there is a high value for neck MAU, and 

suggests that this was also a portion that was highly valued.   
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Figure 8.15.  Distribution of MNE and MAU for white-tailed deer, Operación 114. 

 

MAU values were then used to obtain %MAU.  This takes the maximum value for 

MAU and uses it as the relative maximum of the sample or standard by which all 

other elements are then multiplied by 100 to establish a normalized scale (Binford 

1984:80-81).  The information derived from %MAU then, is similar to that of the 

observed/expected ratio, and informs us about the over or under representation of 

animal units.  Since the values of %MAU are a derivative from NISP (Reitz and Wing 

1999:217), %MAU values stress those body parts that are the most common, 

including the scapula (100%) and the innominates (88.57%).  Other body parts that 

are highly represented include cervical vertebrae (especially the atlas and the axis), 

while limb bones in general have a lower %MAU value.  The high %MAU values of 

both scapula and innominate bones could also be a result of their survivorship in the 

assemblage as these two bones are considered of high density or a differential utility 

(Lyman 1994:258).  While the %MAU values point to a similar result from the 

observed/expected ratio, it does not help us in recognizing which of the three 

explanations is the best suited.  In order to explain the high values of the scapulae and 

innominate, the Food Utility Index analysis was conducted. 

 

Food Utility Index (FUI) 

Element analysis by Food Utility Index (FUI) (Binford 1978; Jones and Metcalfe 

1988; Metcalfe and Jones 1988; Reitz and Wing 1999) shows that there is not only an 

interest in meatier parts, but also those that contain the fattier parts.  In Table 8.10 

indicates which skeletal portions were more highly valued than others (following 

Kelly 2001; Metcalfe and Jones 1988).  Among high-ranked elements, the scapula 

(12.79) and the innominate bones (11.33) are on top, along with some of the meat 
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bearing long bones, which include the humerus, radius, ulna, femur, and tibia.  The 

importance of the long bones is not only derived from their meat yield, but also from 

their potential for bone marrow extraction, and use as raw materials.  It is also 

necessary to consider the utility level of these bones for purposes other than diet.  

Long bones are traditionally modified to create tools and ornaments.   

 

In the medium utility elements, which include all the vertebrae and ribs, the two top 

ranking elements are the lumbar (22.12) and thoracic (13.34) vertebrae.  The relative 

importance of these skeletal elements is because of their meat yield, as two of the best 

meat cuts are obtained from these regions.  Finally, the low utility parts include the 

head and distal body portions together.  The two top ranked elements in the low utility 

group are the cervical vertebrae (11.70) and the tarsal bones (5.48).  These two 

elements, preserved evidence of cut marks mostly the result of the removal of these 

sections. 

 

 low utility medium utility high utility 
antler 0.365631  
skull 0.914077  
hemi-mandible 1.828154  
atlas 2.376600  
axis 2.925046  
cervical vertebrae 11.70018  
sternum 0.182815  
thoracic vertebrae 13.34552  
lumbar vertebrae 22.12066  
sacral 2.925046  
rib 0.182815  
scapula 12.79707 
humerus 2.193784 
radius 2.193784 
ulna 1.828154 
innominate 11.33455 
femur 1.645338 
patella 0.548446 
tibia 0.731261 
carpal n/a  
metacarpal 0.731261  
tarsal 5.484461  
metatarsal 0.731261  
phalanges 0.914077  

Table 8.10.  Food Utility Index (FUI) distribution by skeletal element. 
 

What can be drawn from these series of analyses is that all the skeletal elements 

should be present in the same proportions as the most numerous highest ranking 
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element, in this case, the scapula and innominates. In Figure 8.16, the observed 

distribution for each skeletal element is plotted against the expected range.  Again, the 

scapula and the innominate have the highest index.  In comparison, the two long 

bones that also form part of the upper limbs (humerus and femur) are significantly 

lower than expected.  While this graph confirms again the low presence of long bones 

in general, it also suggests that other bones, such as the scapula, may be more often 

discarded in a context like this than expected.  If this context reflects the consumption 

of meat, and a selection of the meatiest sections of the deer, then the relative high 

proportion of scapulae and innominates suggests they may be good indicators for 

identifying deposits that result from meat consumption.   

 

Alternatively, the high percentage of scapulae and innominate bones may suggest that 

these two elements are being discarded more often in the same context where 

materials associated with dietary consumption are also present.  This contrasts with 

Emery’s (2007a:61) suggestion for the Piedras Negras assemblage, where scapulae 

and pelvis were often removed during butchering.  Emery (2007a:61) also proposes 

that the femur and humerus are better suited to measure the use of preferred cuts (such 

as the haunch).  The differences between Chinikihá and Piedras Negras are not well-

understood at the moment, but a through taphonomic analysis may help to understand 

each sites unique formation process. 
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Figure 8.16.  Distribution of skeletal elements ranked by observed/expected index. 

 

The combined data from the FUI distribution with the observed/expected ratio also 

stresses on the fact that among the high utility skeletal elements, not all of them are 

important for the same reasons.  The high FUI index of scapulae and innominates 
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combined with their high presence in the deposit suggest that they are important 

because of their meat yield, but once the meat has been removed, these bones have no 

other use.  On the other hand, the humerus and femur are of high utility, firstly 

because of the amount of meat they have attached to them.  Their low presence in the 

same deposit as scapulae and innominates suggest that once meat has been striped off 

the long bones, these are then converted to tools, or deposited elsewhere.  It suggests 

that once a complete deer carcass has arrived at the site, it is firstly skinned, with the 

removal of head and distal elements, and then butchered in compact meat packages of 

which the upper haunches are favoured, and finally all carcass remnants are tossed in 

the same deposit.   

 

Bone fragmentation 

Questions that arise from the above discussion is whether specific body portions or 

skeletal elements were further processed to obtain bone marrow.  It is clear that the 

meatiest body portions were being targeted, not for just for subsistence, but probably 

for ceremonial use or sumptuous consumption, when compared to the remains of 

feasting events in other parts of the world (e.g. Lau 2002; Munro and Grosman 2010; 

Pauketat et al. 2002).  Among the material identified in Operación 114, there were 

several complete bones found from diverse taxa.  In Chapter Seven, a summary of 

fragmented and complete bones was presented by context.  This revealed that in 

Operación 114 more than 92% of the material was in a fragmentary state, contrasting 

with ritual sites, such as cave caches and offerings, where more complete bones are 

expected (see Anderson 2009).   

 

From all the identified deer bones (n = 938), there were at least 16.52% that were 

complete (n = 155), while 38.09% (n = 8) of all the dog remains were also complete.  

Three rabbit bones—including Sylvilagus sp. (n = 2), and Sylvilagus brasiliensis (n = 

1)—and a single bone of an armadillo were also complete. There is no spatial 

patterning in their distribution, and complete bones appearing in all stratigraphic 

layers.  Cut marks were present exclusively on some of the complete bones from deer, 

while they were absent on complete bones of other species.  When compared to the 

deer remains, at least a third (31.61%) of all complete bones had cut marks and other 

processing modifications.   
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The presence of complete bones is interesting as these correspond to skeletal elements 

that are rarely found in the archaeological record—such as vertebrae, innominates and 

scapula—due to their “relative low structural density” (Kelly 2001:347), and are more 

prone to decay than more compact bone.  Table 8.11 shows the complete and 

fragmented bones for white-tailed deer in Operación 114.  A total of 81.91%NISP of 

the skeletal elements were fragments, and 18.09%NISP were complete bones.  Solid 

compact bones like phalanges, axis, patella, and tarsals appear more regularly as 

complete than vertebrae, innominate, and scapulae, which in turn are bones that 

appear in articulations.  Other bones that were more commonly broken include the 

skull, mandible, some regions of the spine, and long bones such as the humerus, 

radius, and femur.  The high frequency of broken scapulae and innominates is 

probably a consequence of dismembering a carcass and preparing the front and back 

upper limbs. Hence, these bones were more frequently broken during the butchering.  

None of the skulls were complete, suggesting that either they were broken to access 

the brain, or they were broken to obtain the antlers.  Long bones on the other hand, 

reflect a mix of complete and fragmented bones. 

 

 NISP total
NISP 

complete
%NISP 

complete
NISP  

fragments
% NISP 

fragments 
skull 17 0 0.00 17 100.00 
hemi-mandible 44 1 2.27 43 97.73 
atlas 22 5 22.73 17 77.27 
axis 17 10 58.82 7 41.18 
vertebra cervical 75 38 50.67 37 49.33 
vertebra thoracic 126 22 17.46 104 82.54 
vertebra lumbar 138 15 10.87 123 89.13 
sacrum 18 6 33.33 12 66.67 
rib 1 1 100.00 0 0.00 
scapula 114 1 0.88 113 99.12 
humerus 26 3 11.54 23 88.46 
radio 28 5 17.86 23 82.14 
ulna 16 0 0.00 16 100.00 
carpal 0 0 0.00 0 0.00 
metacarpus 11 5 45.45 6 54.55 
innominate 119 2 1.68 117 98.32 
femur 26 5 19.23 21 80.77 
patella 3 2 66.67 1 33.33 
tibia 9 1 11.11 8 88.89 
tarsal 32 28 87.50 4 12.50 
metatarsus 10 0 0.00 10 100.00 
phalanges  5 5 100.00 0 0.00 
Total 857 155 18.09 702 81.91 

Table 8.11.  NISP values for complete and fragmented bones, by  
skeletal element (unidentified fragments are not included). 
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Due to the high degree of fragmentation, it was difficult to identify them to species 

level.  In many cases, it was also impossible to identify a specific skeletal element, so 

they were classified according to the fragment they represent, including long bone 

fragment (“splinter”), rib or other. When their frequency (%NISP) is plotted, the most 

common elements are rib fragments and long bone “splinters” (Figure 8.17).  The 

fragmentary state of these two elements suggests that the torso and the legs are being 

heavily processed.  In this sense, Pohl’s observations among modern Maya are 

relevant, as she noticed that long bones would be purposely fractured to reduce them 

into a manageable size to be used as food or as tools (Pohl 1976:123).  Another 

explanation could be that these bones were broken as part of the butchering process 

itself, as seen in similar contexts in other parts of the world (Kelly 2001:347).  Bone 

splinters would also be expected if long bones were being processed for bone marrow 

extraction and other grease-bearing portions (Lyman 1994).  Finally, in a bone 

collection that has been exposed for a period of time such as Operación 114, bones 

can be fragmented by carnivore activity and trampling.   
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Figure 8.17.  Distribution of small/medium and medium/large mammal bone 

fragments by skeletal element. 
 

The presence of cut marks on many of those rib fragments and long bone splinters 

support the hypothesis that butchering and other processing practices include 

carcasses preparation for obtaining meat and/or preparing them for their use as raw 

materials.  However, we cannot discount that in some cases long bones and mandibles 

were fractured to obtain bone marrow).  While there is no study on bone marrow 
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extraction for white-tailed deer in the Maya area, recent research has been conducted 

in order to correlate the relationship between meat and bone marrow return in 

mammals, especially, white-tailed deer in North America (Madrigal and Zimmermann 

2002).  It would indicate that people are systematically processing bones to obtain 

bone marrow, reflected in a preference for certain bones.  These include those that 

carry unsaturated fatty acids in placental and non-placental mammals (Dietz 1946; 

Garvey 2011; West and Shaw 1975).   

 

Research has indicated that those portions of bones that are located more distally from 

the torso carry bone marrow that is softer, oilier and apparently more palatable 

(Garvey 2011:769). The breakage pattern of these bones (humerus, and proximal ulna 

in forelimb, and proximal and medial tibia in the hind limb) would suggest that bone 

marrow is being pursued.  In summary, those bones with a high marrow yield are 

processed further after meat has been consumed (Madrigal and Holt 2002). The 

humerus, ulna and tibia are highly fragmented in Operación 114 (see Table 8.11), 

suggesting that bone marrow may have been targeted, however, no definite 

explanation can be deduced at this moment.  The high percentage of long bone 

fractures can also be the result of other taphonomic processing including carnivore 

activity or post-depositional trampling.  The presence of a few splintered mandibles at 

Seibal (Pohl 1985a:136), and fragments of long bones possibly broken intentionally at 

the Preclassic site of Urias (Emery 2002:4) suggest that these bones were cracked to 

obtain marrow.  However, Emery (2002:4) has argued for the possibility that these 

bones were modified for manufacturing tools. 

 

The relative scarce data for bone marrow extraction from deer bones contrast with 

that from the domestic dog.  A high frequency of crushed dog bones in Cuello may 

reflect bone marrow extraction, which also may have included boiling the fragments 

into a stew rather than roasting them (Clutton-Brock and Hammond 1994:821).  In 

this sense, it is imperative that more discussion and studies in this topic are conducted 

in the future in order to gain a better perspective of how the deer carcasses are 

processed for meat and any further processing that they may be subject to.  
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Patterns of cut marks 

Anthropogenic modifications were mostly identified as fine cut marks, possibly done 

with an obsidian flake (Montero 2008).  Most of the cut marks registered in 

Operación 114 appear on white-tailed deer remains, with only two other species 

presenting cut marks: one possible cut mark identified on a collared peccary’s (Pecari 

tajacu) hemi-mandible, and a cut on the pubis of an Artiodactyla (possibly identified 

as a peccary).  The presence of processing marks on peccaries is not surprising, as 

these animals are also commonly hunted for their meat.  No cut marks were identified 

on any of the dog remains present in Operación 114, although it is well documented 

that domestic dog was a major component of the Maya diet (Clutton-Brock and 

Hammond 1994; Wing 1978, 1981; Wing and Scudder 1991).  The absence of cut 

marks on dog bones is also a characteristic at other sites and at different periods of 

time (Clutton-Brock and Hammond 1994:820; Hamblin 1984).  

 

Regardless of the age categories, or the unidentified fragments,  a total of 264 cut 

marked white-tailed deer bones were present in every layer of Operación 114.  Three 

specimens had no layer information, and therefore, were not included in this analysis.  

The Layer with the most number of skeletal elements with cut marks is Layer IV (74 

NISP), followed by Layer V (66 NISP), and Layer III (62 NISP).  Layers I and II have 

less than 50 specimens with modifications.  Considering each layer independently, the 

layer with the most percentage of modified materials is Layer III (30.10%NISP), with 

Layer I with the least (25.81%NISP). 

 

The materials were then grouped into two sub-samples, relative to their location with 

the stuccoed floor.  Comparing the elements of cut mark to unmarked bones, each 

sub-sample has a similar percentage of bones with 28.69% below the floor and 

28.18% above the floor with cut marks.  There is no significant difference between 

Layers I-III, and IV-V representing the deposits over and under the floor respectively. 

Therefore all the material—above and under the floor—was processed in a similar 

fashion (Table 8.12).   
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Presence 
of cut 
marks %NISP 

Absence 
of cut 
marks %NISP Total 

above floor 124 28.18 316 71.82 440 
 Layer I 16 25.81 46 74.19 62 
 Layer II 46 26.74 126 73.26 172 

 
Layer 
III 62 30.10 144 69.90 206 

below floor 140 28.69 348 71.31 488 

 
Layer 
IV 74 27.82 192 72.18 266 

  Layer V 66 29.73 156 70.27 222 
 Total 264 28.45 664 71.55 928 

Table 8.12.  Presence of cut marks on white-tailed deer bones 
(NISP) by layer, Operación 114. 

 

For the white-tailed deer sub-sample, cut marks were counted as one for each 

occurrence on every skeletal element, regardless of the amount of individual strikes.  

By age, Table 8.13 shows that the adult category had the most cut marked bones (58 

NISP) representing 40.28% of all adults, with the sub-adult category having the 

highest percentage (49.23%), followed by the immature category (23.96%), and the 

juveniles (18.75%).  Immature+ individuals also present a high percentage of bones 

with cut marks (37.34%), but they could either represent immature or adult 

individuals.  Specimens with no defined age were ommited from this analysis.  

Grouping the elements into two major categories (sub-adults and adults) resulted in a 

significant difference, due to the larger amount of sub-adults with processing marks 

(X2 = 5.4100, df = 1, .05>p>.01).  This means that it is the younger animals that are 

being intensively processed over the adults, and probably reflects a cultural preference 

for meat from younger animals.  This is interesting because some authors assume that 

younger or smaller animals would lack the presence of cut marks and other processing 

modifications because of their size (Montero in press).  Their presence necessarily 

stresses the fact that they are being processed for consumption and in a similar fashion 

to the adults.  Overall, the intensive processing of sub-adult and younger animals may 

suggest that there is a marked preference for young animals, as they may taste better 

than older ones, or have a higher nutritional value. 
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Presence 
of cut 
marks %NISP

Absence 
of cut 
marks %NISP Total 

Immature 52 23.96 165 76.04 217 
Immature+ 20 37.74 33 62.26 53 
Juvenile 3 18.75 13 81.25 16 
Sub-adult 32 49.23 33 50.77 65 
Adult 58 40.28 86 59.72 144 
Total 165 33.33 330 66.67 495 

Table 8.13.  Presence of cut marks on white-tailed deer bone 
 distributed by age groups, Operación 114. 

 

Bones with cut marks in Operación 114 represent 33.33%, making it the highest 

deposit when compared to other contexts, including Operación 201 (12.43%), and 

Operación 110 (3.88%) (see Table 7.23).   

 

Several authors have mentioned the presence of anthropogenic modifications on deer 

and, in less proportion on dogs for the Maya area.  These modifications in the form of 

cut marks for butchery have been recorded for a variety of sites, including Cozumel 

(Hamblin 1984), Seibal (Pohl 1990), and Yaxchilán (Soto 1998).  However, overall 

their presence is very rare or when detected, has not been recorded for most 

zooarchaeological collections (Pohl 1990:157).  This could be due to the fact that cut 

marks are unexpected during butchery, as opposed to bone marrow processing 

(Lyman 1995, although see Seetah 2006:114).  In an ethnographic study among the 

Guatemalan Maya, it was noted though that there were few butchering marks on bone 

assemblages that appeared to be carefully curated before placing them in shrines 

(Emery et al. 2009).  In Petexbatún, only 0.21% of the total assemblage had cut marks 

(n = 21) had evidence of butchering (Emery 2010:126).  Emery (2010:126) mentions 

that the low presence of altered remains may be the result of poor preservational 

conditions, where bone surfaces may be entirely absent, removing the presence of 

modifications.  It is also proposed that the low number may be a consequence of the 

fine obsidian tools used (Brown and Emery 2008; Emery 2010:126).  The large 

number of obsidian blades found in Operación 114 suggests that this type of 

implement may have been used for butchering and skinning (see Montero 2008).   

 

Overall, the presence of cut marks in all age groups suggests that all individuals were 

processed in a similar fashion, and regardless of the age or type of deposit in which 

deer remains occur.  Butchering marks will appear in the same bone regions, 
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suggesting the dismemberment of a deer carcass will follow primarily the animal’s 

anatomy.  This topic is discussed further in the next section.  In summary, cut marks 

are expected if the carcass was being processed for meat and marrow extraction, 

unless they are obscured by post-depositional processes, such as erosion and carnivore 

chewing. 

 

Patterns of skinning, dismemberment, and butchering 

Cut marks on the bones were classified following Binford (1981), Blasco (1992), and 

Padró (2000).  Overall, the highest frequencies of cut marks are present on the torso 

(33.47%), and the upper back (22.71%).  The upper front limb also had a high 

percentage (15.74%), and the rest of the body portions had less than 10%.  Table 8.14 

shows the distribution of cut marks by type, and these can be classified in three broad 

groups representing skinning, dismembering, and butchering or a combination of 

these.  This classification is based on the stage of processing of a carcass and their 

location on certain skeletal elements.  The combination of cut marks is usually the 

result of a series of processes, where a single bone may be subject to a first treatment 

(i.e., dismembering) and processed further (i.e., butchering) until the desired product 

is obtained.  Dismembering and butchering cut marks have the highest frequencies in 

the assemblage (44.22% and 39.84% respectively).  A mix of dismembering and 

butchering was observed on 9.56% of elements. Skinning marks are less numerous 

(5.18%), but it is possible that these are obscured by further processing and new 

marks would cover up the skinning ones.  It was possible to identify at least some 

marks that correspond to periosteum removal (0.80%).  In only one instance it was 

possible to observe a combination of skinning and dismembering marks (0.40%).   

 

Skinning is defined as a series of deep, short, parallel cuts usually located on the skull, 

the distal section of the tarsals, phalanges, and metacarpals (Padró 2000).  These cut 

marks are usually located on the extremes of the body, because the aim is to obtain a 

skin in one single piece.  Bones with skinning marks are far less represented in the 

assemblage, and are present only on lower limb and distal elements. 

 

The aim of dismembering is to sub-divide a whole carcass into smaller sections for 

easy transportation (from the kill site), consumption, and/or storage, with the aim of 

disarticulating the carcass.  The head is removed by transversal cuts on the occipital 
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condyles, and marks may also be present on the antero-ventral portion of the atlas.  

Binford (1981) identified that a tongue removal would leave marks on the condyles of 

the mandible or between PM3 and PM4.  Sections of the torso would be dismembered 

by cutting big sections of vertebrae, sometimes with the proximal end of ribs still 

attached, but most proximal articulation of ribs appear broken from this first 

dismembering stage.  Also, during this “primary stage”, the haunches are prepared in 

large blocks. Removing the femoral head from the acetabulum of the innominate 

disarticulates the back haunch. Cuts appear all around this area, and on the femoral 

head and trochanter. The front leg is removed by disarticulating the humerus from the 

scapula, by twisting the humerus and using the scapula as a lever.  This process does 

not usually leave marks on the proximal humerus although some marks may be 

present on the neck of the scapulae.   

 

Butchering can occur before or after cooking, and butchery marks usually appear on 

the lumbar vertebra, innominate bones, and distal limb elements.  On long bones, the 

aim is to free the meat, so long shallow cuts along the diaphyses are expected, and 

may also be accompanied by short cuts on muscular insertions.  Butchering marks 

also appear on irregular bones and on areas of protuberances, such as at the back of 

the humerus.  Finally, the bone may be cleaned up in order to access the bone 

marrow, and in order to do so, the periosteum is stripped off the bone by scrapping it.  

The metatarsals usually have a high incidence of these marks. 

 

As it can be seen, in Operación 114, the primary objective is dismembering and 

butchering large animal carcasses in order to obtain the meat packages, especially 

those located on the torso, upper back and upper front body sections, with a minimal 

presence of skinning and periostial removal.  Skinning may also have been important, 

as these were used for a variety of uses.  Deer skins were used to wrap sacred bundles, 

and other ceremonial items (Miller and Taube 1993:75), as well as jaguar skins that 

were used to make jaguar palanquins for the kings to display their power during the 

Classic period (Taube 2003:480). 

 

According to Emery and Aoyama (2007:85), skinning and butchering marks seen at 

Aguateca in different contexts suggest that this activity should be considered a 

specialized craft, rather than simply a domestic activity.  This is particularly true in 
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those cases where animals are being butchered for ceremonies, as butchering will 

follow ritual prescriptions (Brown and Emery 2008:313). 
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 Skinning % 
Skinning and 

Dismembering % Dismembering % 

Dismembering 
and 

Butchering % Butchering % 
Periostial 
removal % Total % 

head 4 30.77   1 0.90       5 1.99 
neck     21 18.92   5 5.00   26 10.36 
torso     33 29.73   51 51.00   84 33.47 
upper front     12 10.81 7 29.17 16 16.00 2 100.00 37 14.74 
lower front 3 23.08   5 4.50 1 4.17 8 8.00   17 6.77 
upper back     24 21.62 14 58.33 19 19.00   57 22.71 
lower back 5 38.46 1 100.00 15 13.51 2 8.33 1 1.00   24 9.56 
distal 1 7.69           1 0.40 
 13 100.00 1 100.00 111 100.00 24 100.00 100 100.00 2 100.00 251 100.00 

Table 8.14  Distribution of cut marks by type and body portions for white-tailed deer in Operación 114. 
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The torso section had the highest percentage of butchering and dismembering marks, 

probably to produce smaller packages of ribs with meat still attached.  When body parts 

are ranked by their utility index, the torso is considered of less value than other body 

parts, including the upper front and back limbs. 

 

To explore which of these two body portions was more heavily processed, all cut marks 

were regrouped according to the region in which they appear, focusing on the several 

articulations in the body in order to explore the differences in the intensification of the 

butchering process (following Lyman 2005:1726, table 1).  This analysis is based on the 

quantification of the occurrences of cut marks on the elements, and not the number of 

individual cut marks.  The results are presented in Table 8.15.  It can be observed that 

some articulations were more heavily processed, such as the knee (58.33%), the elbow 

(52.77%), and the ankle (48.64%), while other areas were less processed, such as the 

wrist (8.33%).  This distribution suggests that the efforts were focused on disarticulating 

the meaty parts of the legs (upper front and back limbs).  While the hip area displays a 

heavier processing (43.52%), the shoulder region shows less processing.  However, it is 

important to remember that the quantity of strikes present on each bone is probably a 

combination of the butcher’s skill to dismember a carcass, but also, the amounts of meat 

present on each element, the strength of the articulation itself, post-depositional 

modifications, and even the mode of preparation (stew or roast) are all factors that need to 

be considered when interpreting the presence or absence of cut marks. 
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 NISP % 

NISP 
with cut 
marks % 

Total by 
articulation  

Shoulder  27.14 
glenoid 69 98.57 19 100.00  
proximal 
humerus 1 1.43 0 0.00  
Total 70 100.00 19 100.00  
   
Wrist  8.33 
distal ulna 1 8.33 0 0.00  
distal radio 7 58.33 1 100.00  
Carpals 0 0.00 0 0.00  
proximal 
metacarpals 4 33.33 0 0.00  
Total 12 100.00 1 100.00  
   
Hip  43.52 
acetabulum 79 92.94 35 94.59  
proximal 
femur 6 7.06 2 5.41  
Total 85 7.06 37 100.00  
   
Ankle  48.64 
distal tibia 5 13.51 2 11.11  
tarsals 29 78.38 16 88.89  
proximal 
metatarsals 3 8.11 0 0.00  
Total 37 100.00 18 100.00  
   
Elbow  52.77 
distal 
humerus 13 36.11 9 47.37  
proximal 
radius 12 33.33 4 21.05  
proximal 
ulna 11 30.56 6 31.58  
Total 36 100.00 19 100.00  
   
Knee  58.33 
distal femur 8 66.67 5 71.43  
patella 3 25.00 1 14.29  
proximal 
tibia 1 8.33 1 14.29  
Total                   12 100.00 7 100.00  

Table 8.15.  Distribution of cut marks on white-tailed deer bones,  
grouped by articulation, Operación 114. 

 

Finally, Figure 8.18 summarizes the distribution of cut marks by body region and the 

relative proportion of each of those elements as present in the Operación 114. The 

distribution of butchering modifications is consistent with that of animals being processed 

for their dietary consumption.  By the sole distribution of cut marks themselves, it cannot 

be determined if these animals were processed for ritual consumption or as part of a daily 
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meal.  While the distribution of cut marks on articulations seems to be a consequence of a 

logical way of dismembering a mammal’s carcass, the high incidence of cut marks on the 

haunch suggest that butchering and preparing the best cut was the objective, as previously 

suggested by Pohl (1981) for feasting events.   

 

 
Figure 8.18.  Presence of cut marks by body portion (%NISP) for  

white-tailed deer, Operación 114 (modified from Reitz and Wing 1999:171). 
 

Discussing the way large mammals would have been slaughtered has not been widely 

discussed Maya zooarchaeology.  We do not know if whether they were dismembered 

immediately after the killing, or if carcasses were stored in a structure still fully dressed, 

awaiting other treatment.  One of the best known butchery techniques is from the 

Romano-British period, where the difference between two practices has been explored 

(Seetah 2006).  An animal that has been slaughtered, gutted and skinned on the ground, 

needs to be dismembered at the same time in order to avoid the accumulation of blood in 

the lower parts, which would make the meat unfit for consumption (Seetah 2006:111).  If 

dismembering a fresh carcass is the norm, with large animals, such as with cattle in the 

Roman case, it is necessary to hang the animal from the posterior limbs, and cut marks 

will be shown especially on the ribs (the dorsal and inferior surfaces) and the vertebrae 

(Seetah 2006:111).  
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If we consider the location of cut marks on ribs and vertebrae for the white-tailed deer 

and add those from the medium/large mammal remains in Operación 114, it is possible to 

observe that more than 47.9% (n = 346) rib fragments show one or several parallel cut 

marks.  The middle rib section is the most modified, followed by the proximal and distal 

portions.  On the vertebrae, 23.75% (n = 110) displayed butchering modifications, with 

the most concentrated on the lumbar and thoracic regions.   

 

Cut marks on vertebrae from the thoracic and lumbar regions also suggest that these 

regions are being cut into smaller portions, as these body portions represent one of the 

most palatable cuts on large mammals, the tenderloin.  However, it is not possible to 

assure if the initial butchering and reduction to smaller and more manageable portions 

was conducted at the site or whether the first steps of carcass preparation were conducted 

at the killing site.  According to some authors, low proportions of head and feet elements 

are a result of their removal at the killing site (e.g., Kelly 2001), especially among hunter-

gatherer societies that remove body parts of low values to ease transportation back to 

camp (Masson 1999:103).  In Chinikihá, certainly there is an absence of head and distal 

elements.  However, there is a high proportion of atlas and axis (1st and 2nd cervical 

vertebrae) that presented cut marks, with 40% (9 out of 22) of all atlases displaying one or 

more cut marks. Their presence in the assemblage suggests that complete carcasses were 

arriving to Chinikihá, and heads were being removed at the site, and probably not at the 

killing site.  Images of a hunted deer being carried on the back of a male character shows 

that deer were complete when transported (Figure 8.19).  Similarly, ankle elements also 

display a high proportion of cut marks, as do the astragalus and calcaneus.  The calcaneus 

has 63% (12 out of 19) of the specimens with cut marks.   
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Figure 8.19. “Deer Hunting Processing”: stuccoed polychrome ceramic vessel from the 

Highlands in Guatemala, ca. 700-900 d. C. 
(from http://www.famsi.org, vessel K808 from the Kerr Archives). 

 

Burned bone 

A total of 601 faunal and human bones with evidence of exposure to fire were detected in 

Operación 114.  These were firstly grouped in three main groups, white-tailed deer, other 

fauna (including dog, peccary, rabbit, small/medium and medium/large mammals) and 

human.  Burning or charring was detected on all bones from the deer, regardless of body 

portion.  Burned bones from other fauna show a similar pattern, but in the humans, the 

only bones with changes in colour and texture were two clavicles that also had cut marks 

and fresh fractures on the proximal epiphyses.  This possibly suggests they were boiled or 

exposed to a heat source for flesh removal.  When grouped relative to the floor (Table 

8.16), most burned bone appears under the floor, although statistical tests showed that 

there is no significant difference between the two sub-groups, and that the distribution of 

burned elements might be considered as random, or as a result of the excavation and 

recovery strategies.   

 

  white-tailed deer other fauna human Total 
Layers I-III 94 164 0 258 
Layers IV-V 145 196 2 343 
Total 239 360 2 601 

Table 8.16.  Distribution of burned bones by their presence  
above (Layers I-III) and under (Layers IV-V) the floor. 

 

http://www.famsi.org/�
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In summary, the presence of cut marks and burned bone might be helpful in identifying 

carcass processing for dietary consumption during ritual activities, a topic that is 

discussed more thoroughly in Part Three. 

 

Part Three:  Testing for Rituality 

Ritual activities may result in the different treatment of animal carcasses, such as the 

selection of specific side segments, and the relation of these with other remains or their 

role as role as offerings.  In addition, the presence of exotic species and human remains 

can act as potential indicators of rituality in these contexts.  Both of these issues will be 

explored in this section. 

 

Deer haunch sidedness 

From the discussion in Part Two, it is clear that the meatiest body portions were being 

targeted, boto for subsistence, and probably for ceremonial use or sumptuous 

consumption.  This pattern is seen in the remains of feasting events in other parts of the 

world (i.e., Munro and Grosman 2010).  This ritual use may be reflected in the selection 

of body elements from either the left or right side, as both are considered full of 

symbolism, not only among the Maya, but in Mesoamerica generally (Palka 2002).  

Among the Maya, deer is considered one of the preferred animals to be used as sacrificial 

victims, especially the back haunch, and depictions of deer haunches being served as 

offerings abound in the iconography (Pohl 1985a).  Moreover, Pohl (1976, 1985a) has 

mentioned that left-sided back haunches are more common for ceremonial or ritual uses.  

It would then be expected that there would be a large majority of back limb bones, 

especially the left side in deposits that involved some ritual activities.  To test this 

possibility, only sided bones from the front and back limbs were counted (Davis 

1987:35).   

 

The assumption would be that left elements are present in larger proportions than 

expected, where 50% of the elements should be left and the other 50%, right.  It was 

noticed that there were less left elements than right ones (48.47%).  In general, there was 

no marked preference for any side in Operación 114, and the difference between left and 

right is not statistically significant.  In true ritual contexts, the dominant side is the left, as 

observed in the deer remains deposited in caves (Anderson 2009:109; Pohl 1983:89).  

Anderson (2009:103-104) found that there were a disproportionate number of left-sided 

front limb elements from white-tailed deer and dog, and may represent a ritual marker.  
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However, it is also stressed that this trait may not necessarily be present in all all species 

and bone elements at these site types (Anderson 2009). 

 

Table 8.17 shows the distribution of bone elements grouped by limb and by divided by 

sidedness.  Each skeletal element was considered individually.  The analysis shows that 

elements are not equally distributed, with some including the metacarpals (63.64%) and 

the radius (55.56%), and the femur (52%) having higher percentages of left-sided 

specimens.  The rest of the elements have an even distribution of left and right sides, or 

appear to be present altogether in lower percentages.   

 

The front and back limbs have very similar percentages of left elements (44.40% front, 

and 44.63% back), while the upper sections of both legs resulted in similar distributions 

(49.51% upper front, and 46.88% back limb).  Differences however, were noted when left 

lower segments of both legs were compared, with 57.14% front lower limb and only 

38.77% for the back lower limb.  It is clear from this analysis that there is no dominance 

of left elements in the back haunch as it was expected, although Anderson (2009) 

observed this for the front lower limb in her data.  In her analysis of rituality in caves, 

Anderson (2009:104) concluded that the preference for left-sided elements was more 

obvious among the front limb, rather than the back haunch as proposed by Pohl (1985a).  

Due to the limited data in this regard for other sites, it was not possible to conduct an 

intra-site comparison, but this may suggest that specific bones sidedness should be 

considered in future analysis to test if there is a selection by bone for specific activities.   
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      Left Right Total %Left 
Front limb:  75 68 143 44.40 
 upper limb  51 52 103 49.51 
  Scapula 39 40 79 49.37 
  Humerus 12 12 24 50.00 
 lower limb  24 18 42 57.14 
  Radius 15 12 27 55.56 
  Ulna 2 2 4 50.00 
  Carpal 0 0 0 0.00 
  metacarpal 7 4 11 63.64 
Back limb:  79 98 177 44.63 
 upper limb 60 68 128 46.88 
  Innominate 47 56 103 45.63 
  Femur 13 12 25 52.00 
 lower limb  19 30 49 38.77 
  Patella 0 3 3 0.00 
  Tibia 2 5 7 28.57 
  Tarsal 16 16 32 50.00 
    Metatarsal 1 6 7 14.29 
Total   154 168 322 47.83 

Table 8.17.  Distribution of sidedness for identifiable bones (NISP),  
for Operación 114. 

 

In terms of the spatial distribution, left elements are more numerous in the layers under 

the floor (56.41%), than above it (41.18%).  The percentage of left-side elements in 

Layers IV-V is not high, including front and back limbs.  Statistical analysis indicates 

there is no significant difference in the distribution of left specimens between Layers I-III 

and IV-V, and probably reflects a random distribution of left elements throughout the 

deposit (Table 8.18). 

 

 
Layers 

I-III 

% 
Layers I-

III 
Layers 
IV-V 

% Layers 
IV-V Total 

front limb:           
scapula 13 34.21 25 65.79 38 
humerus 5 41.67 7 58.33 12 
radius 4 26.67 11 73.33 15 
ulna 5 71.43 2 28.57 7 
metacarpal 5 71.43 2 28.57 7 
back limb:           
innominate 24 51.06 23 48.94 47 
femur 4 30.77 9 69.23 13 
patella 0   0   0 
tibia 2 100.00 0 0.00 2 
tarso 8 50.00 8 50.00 16 
metatarsal 0 0.00 1 100.00 1 
Total 70 44.30 88 55.70 158 

Table 8.18.  Distribution of left-side elements in Layers I-III and Layers IV-V. 
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The overall results for sidedness in Operación 114 shows no difference, and may suggest 

the primary role of deer at this location reflects food choice.  This result is similar to that 

observed at Caracol, with no marked preference of sidedness (Teeter 2001:275), and 

contrasts with Pohl (1989:142) findings.  The preference by specific sidedness may be 

then related to the age of the animals, but this hypothesis needs further testing in the 

Maya region. 

 

Distribution of human remains 

References to ritual deposits with a mixture of human and faunal bones are common 

among the zooarchaeological literature.  More specifically, the presence of human 

remains with traces of burning and chewing marks in several midden and kitchen refuse 

contexts suggest that these could be the result of cannibalism.  Eating human flesh or 

cannibalism was reported at the time of the Conquest, and in recent times, more examples 

have emerged from the archaeological record, including a midden context in the central 

acropolis of Tikal, and a kitchen midden associated to Structure D-2 in Seibal, reviewed 

by Pohl (1990:160). 

 

Other authors have suggested that the presence of human remains in middens may be the 

result of the removal of bones from formal burials and their relocation to other deposits.  

These events have been seen as a way to inaugurate a ritual deposit (Harrison-Buck et al. 

2007; Medina and Sánchez 2007) or to emphasize the “social drama” associated to public 

feasting related to fertility and female activities(Koželsky 2005:59). 

 

In Chinikihá, 60 human bones were recovered from PRACH 2008 excavations (see 

Appendix D).  These remains were found in three different contexts: Operación 110 (n = 

1), Operación 112 (n = 1), and Operación 114 (n =  58).  Some of them present similar 

taphonomic and anthropogenic modifications to animal remains, especially those from 

Operación 114, and are considered separately from the non-human fauna in order to 

explore differences and then compare them to the animal sub-sample.  In this study, it is 

suggested that they may be the result of human consumption by the elite at Chinikihá.  

Fifty-eight human remains were found in Operación 114 comprising 95% of all human 

remains recovered from PRACH 2008 excavations (Table 8.19).  The other two human 

fragments were recovered in other contexts (Operaciones 110 and 112), but it is possible 

that those remains belong to burials located nearby.  In contrast to Operación 114, human 

remains from other Operaciones do not display cut marks or heat exposure.  None of the 
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human remains articulated, in sharp contrast to the faunal assemblage.  It suggests that 

they may represent a non-funerary context. 

 

Exact age was not identified from the clavicles, with the epiphyses of the sternum are 

missing in most of them. This epiphysis fuses between 20-25 years of age (Bass 

1995:133), so these specimens were placed in the sub-adult size range.  At least four 

scapulae were from individuals aged to 15 years of age, based on the coracoid fusion, 

while it was not possible to age the others due to their fragmentary state.  No children 

were present. One vertebra with pronounced osteophytosis was categorized as an old 

adult, and one hemi-mandible, was aged between 18-22 based on the absence of 3M and 

wear patterns present on M1 (White 2005:369).  Sex was not identified for the post-

cranial elements, and the hemi-mandible is from a male.  Hence, the human sub-sample is 

made up mostly of young adults and adults.  A minimum of seven individuals was 

calculated for MNI. 

 

  NISP %NISP 
Scapula 10 17.24
Fibula 3 5.17
Clavicle 10 17.24
Pelvis 7 12.07
Skull 6 10.34
Humerus 1 1.72
Vertebrae 8 13.79
Metatarsus 5 8.62
Ulna 1 1.72
Radius 1 1.72
Rib 4 6.90
Hemi-mandible 1 1.72
Femur 1 1.72

 58 100.00
Table 8.19.  Summary of human remains 

present in Operación 114. 
 

The modifications found on human remains are not marks associated with ante-mortem 

violence, but represent post-mortem or peri-mortem treatment (see Tiesler 2007).  In 

general terms, the modifications found on the human sub-sample are similar to those 

present on the faunal remains in Operación 114.  That both humans and animals may 

have been treated in a similar fashion has been interpreted as evidence of cannibalism in 

other parts of the world (White 1991:394; Turner and Turner 1999).  In Operación 114, 

17.24% (n = 10) bone fractures presented “greenstick” patterns and most common on 

clavicles and scapulae.  This is a modification commonly associated with disarticulation 
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(Tiesler 2007:27).  Cut marks are present on only a few bones, mostly on clavicles (n = 5) 

and a fibula (Table 8.20).  A few marks were present on a skull fragment, although it was 

not possible to securely indentify them as cut marks.   

 

Most cut marks and fractures present on the majority of the human remains from 

Operación 114 appear mostly at the joint areas, especially around the shoulder on the the 

clavicles and scapulae.  It is particularly interesting that 10.41% of the human bones 

present one or various paralleled cut marks, primarily on the clavicles, which have been 

identified as the result of flaying or skinning (Medina and Sanchez 2007:107; Tiesler 

2007:27).  Like faunal bones, changes in colour from heat exposition were also present on 

human bones (3.44%), and may be the result of bones being boiled. 

 

 
Layers 

I-III 
Layers 
IV-V 

skull 5 1 
hemi-mandible 1 
scapula 3 6 
clavicle 1 9 (5) 
humerus  1 
radius  1 
ulna  1 
vertebra  8 
rib  4 
pelvis  7 
femur  1 
fibula 1 (1) 2 
metatarsus 5 
Total 10 (1) 48 (5) 

Table 8.20.  Distribution of human bones by their location 
under (Layers IV-V) or above the floor (Layers I-III), Operación 114 (numbers in 

parenthesis indicate number of bones with cut marks). 
 

The removal of human skeletal elements in the Maya area is not uncommon and there are 

several examples of it in the Maya iconography, and thid could explain the missing 

elements in the archaeological record, for example, in the case of the removal of the jaw 

from a sacrificial victim (Schele and Miller 1986:54).  The removal of human bones from 

formal burials and their later deposition as construction fill materials, is a common 

practice by the Maya.  In this sense, the presence of deposited human remains in 

termination contexts is known at the Hershey site, Belize (Harrison-Buck et al. 2007), 

Calakmul and Becán in Mexico during the Late Classic period (Medina and Sánchez 
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2007).  Thus the cut marks recorded on the human bones may indicate their preparation 

for human consumption. 

 

Statistical tests showed a significant correlation between the presence of cut marks on 

human and faunal bones (X2 = 3.6866; df = 1; 0.05>p>0.02).  This may suggest that at 

least some human remains resulted in similar modifications as to those present in animals 

were being processed for dietary consumption (Figure 8.20).  Other human bones 

assemblages with similar modifications have been interpreted as the remains of sacrificial 

victims who were reduced and whose remains were scattered in a deposit (Harrison-Buck 

et al. 2007:81; White 1992).  Nevertheless the presence of anthropogenic human bone 

modifications in the Maya area is low. Caution is thus needed when interpreting these 

remains located in the same contexts as animals as a sign of ritual. It is a hypothesis in 

need of further testing. 

 

The information on modified human remains reflecting their dietary role is very scarce in 

the literature.  There are only a few cases where human remains have been analysed in 

conjunction with faunal bones.  When human bones are in fact included in the reports, the 

information is incomplete and making it impossible to compare assemblages.  Only one 

midden context was found where the presence of human remains from Late Classic Tikal 

shows burning and chewing, suggestive of cannibalism (Harrison en Pohl 1985:110).  

Midden contexts with presence of isolated human remains mixed with animal remains 

during the Late/Terminal Classic are common, and include Dos Pilas (Emery 2009), 

Caracol (Teeter 2001), El Peru-Waka (Eppich 2009), Trinidad de Nosotros (Moriarty and 

Foias 2006), and Chichen Itza (Götz 2008).   

 

The workshop from Dos Pilas (L4-3), contained the unmodified bones from 15 to 20 

individuals intermingled with the faunal remains used in tool/ornament production 

(Emery 2009:462).  Teeter (2001:168) reported the presence of modified human bones at 

Caracol in a mixed deposit.  However, she not mention how many bones were altered.  

Finally, in the “Initial Series” midden from Late Classic/Early Postclassic Chichen itza, 

some human bones were mixed with lithic flakes, thousands of ceramic sherds and faunal 

bones.  No mention was made of their number if they were modified Götz 2008).  It is 

suggested here that the analysis of modified human remains needs to be included when 

they are present intermingled with faunal bones in the future.  
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Pohl (1981) analysed the modern cuch ritual or cargo celebration, a ceremony associated 

with fertility and agricultural prosperity.  These days, a bull sacrifice is the main focus of 

this ceremony.  Although there are some differences, the origins of the cuch ritual are 

found back in time, and instead of a bull, the Maya sacrificed a deer stag (Pohl 1981).  

Pohl (1981:517) also found that in some depictions, a man impersonating a deer is the 

sacrificial victim.  According to Pohl and Feldman (1982) deer may have been substituted 

for human sacrifice victims in some ceremonies.  Although there are some 

transformations in this ceremony, Pohl demonstrates that the symbolism may be the same, 

with the requirement of a human/deer/bull to be sacrificed in agricultural ceremonies, and 

that this may have also been linked to nobility and accession ceremonies (Pohl 1981:524).  

It is possible that men were sacrificed in the past, and then later substituted by deer, as 

images of deer sacrifices are more common in later periods (Pohl 1994:140).   

 

 
Figure 8.20.  Human clavicles with evidence of fresh fractures on  

proximal epiphyses, and cut marks on diaphyses  
(showed by black arrow) Operación 114. 

 

The almost complete lack of carnivore chewing and/or rodent gnawing on these human 

remains from Operación 114 contrasts strongly with the presence of faunal modifications 

on the other bones.  Faunal remains with rodent/dog modification are present on more 

than 60% of bones in Operación 114.  It can be assumed that while the faunal specimens 

were the product of a series of primary and secondary depositions, the general condition 

of human bones suggests that great care was taken not to bury them quickly, and they 

may represent an intentional deposit in this context.   
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Distribution of dog remains  

Dog and deer have been used since the Preclassic by the Maya for domestic consumption, 

as raw materials for tool and ornaments, and for their use in rituals.  During the Classic 

period, dog remains were present in variable proportions among different sites, with an 

overall tendency to be present in low frequencies, but by the Terminal Classic, dog 

remains appear to be again more numerous indicating that dogs possibly returned as a 

prominent dietary staple, a trend that will continue to the Postclassic (Hamblin 1984; Pohl 

1990).  At the site of Cerros, dog remains appear in both elite and nonelite contexts (Carr 

1986:7; Emery 1990:57; Hamblin 1984:109; Pohl 1985a:137).  These authors point out 

however that it is the context within which dog remains are found that determines their 

role as either ritual or subsistence.   

 

Ritual use of dog remains is usually inferred from the presence of dog elements in 

ceremonial assemblages, including deposits in caves (Emery 2003:505; Pohl 1990), and 

dog burials, a common feature during the Postclassic (Hamblin 1984; Wing 1978).  Dog 

remains in middens are also common in several sites since the Preclassic, suggesting dogs 

were raised for sacrifice and consumption (Clutton-Brock and Hammond 1994:821; Pohl 

1983).  In general, the most common body portions for dogs include cranial and foot, at 

sites such as Dzibilchaltun, Lamanai, and Colha (Shaw 1991; Wing and Steadman 

1980:326).  Isotopic analyses from dogs from a midden from Lagartero resulted in a corn-

based diet (White et al. 2004), supporting the hypothesis that they were deliberately fed 

and then sacrificed for their consumption as part of a ritual. 

 

The distribution of elements were compared between dog and deer present in Operación 

114 in order to explore patterns in their disposition (Figure 8.21), and their percentages of 

body portions (%NISP).  As mentioned before, for deer, the presence of torso and both 

upper sections of the front and back limbs that is the pattern, while for the dog it seems 

that the lower front limb elements (the radius and especially the ulna) are preferred over 

the rest of the body portions.  There are slightly more head elements for the dog than the 

deer, but that is probably due to a higher presence of mandible elements and/or loose 

canid teeth in the assemblage. 
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Figure 8.21.  Comparison between the distribution of body portions for white-tailed deer 
and domestic dog in Operación 114 (%NISP). 

 

None of the dog remains present cut marks, in comparison to the 28.34% identified on 

deer.  What does become clear is that dogs lower front elements seem to be the dominant 

body part in the assemblage.  The preference for long bones of dogs, along with canine 

teeth is common among other sites, where long bones found in food refuse are indicative 

of their dietary role (Teeter 2001:212), but the canines can be perforated and transformed 

into a pendant, and they may imply their function as an ornament or ceremonial use.   

 

Comparison between white-tailed deer, dog, and human remains 

In this section, the relationship between white-tailed deer and the other species is 

explored, in order todetermine any correlations between them.  I focused on the 

distribution of the three most common taxa, paying special attention on how dog and 

human remains are distributed in comparison with the white-tailed deer remains, since in 

this Chapter, it has been determined to have a dietary role in Operación 114 (Table 8.21).  

All three categories appear to be in larger proportions under the floor than above it, and as 

such, statistical tests suggested that the three categories are independent and there is no 

significant difference in the distribution of the three categories grouped by Layer.  It can 

be concluded that the distribution of these three categories is very similar under and 

above the floor, pointing to a possible continuity in their role throughout the whole 

deposit. 

 

 

 

 

 



 272

  deer dog 
human 
remains Total 

Layers I-III 440 10 10 460 
Layers IV-V 488 12 48 548 
Total 928 22 58 1008 

Table 8.21.  Distribution of the deer, dog, and human remains  
by Layer in Operación 114. 

 

The other categories were then added to the comparison, in order to explore differences 

between the three most common mammal remains and the rest of the faunal materials in 

Operación 114, and some interesting patterns emerged.  While deer, dog and human 

remains diminished from under (Layers IV-V) to above the floor (Layers I-III), jute shells 

increased dramatically from being poorly represented in Layers IV-V to a very important 

presence in Layers I-III.  Modified bone, small/medium and medium/large fragments 

have a higher proportion in the top layers corresponding to the deposit above the floor 

(Table 8.22).   

 

 jute dog 
other 
fauna deer 

modified 
bone 

human 
remains 

small/ 
medium 

medium/ 
large Total 

Layers I-III 1714 10 7 440 45 10 46 484 2756 
Layers IV-
V 4 12 12 488 32 48 7 456 1059 
Total 1718 22 19 928 77 58 53 940 3815 

Table 8.22.  Distribution of all categories by layer in Operación 114. 

 

From this analysis, two hypotheses can be drawn.  First, there is a strong negative 

correlation between the categories and the Layer in which they appear (Kendal’s tau-c = -

0.01), suggesting that when one species increases, the others decrease.  This is probably 

as a consequence of the high proportion of jute on the top layers, and the relatively 

homogeneous distribution of the other species all throughout the deposit.  It is interesting 

to note that while the frequency of unidentified fragments increased, deer, dog and human 

bone decreased.  As suggested earlier, it is possible that some of the medium/large 

mammal fragments are indeed deer remains, but because of their degree of fragmentation 

and/or lack of landmarks, they could not be positively identified as such.  Although not 

much more can be inferred from the distribution of unidentified fragments (small/medium 

and medium/large mammals), the increase in their presence above the floor may suggest 

either a more intensive carcass processing occurring in Layers I-III, or more of the 

material is fragmented due to other taphonomic processes, including trampling, as the 

bone assemblage under the floor would have been protected by the floor. 
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Second, it is possible to observe that there were notably fewer freshwater shells present in 

Layers IV-V than in the upper Layers I-III, suggesting that there is a change in their 

exploitation.  Their importance as foodstuff has been acknowledged elsewhere, but 

considering the amount of meat they can provide, it is obvious that it would be required a 

large number of these shells to be equivalent to the dietary value of a deer, due to their 

small size (Emery 2010:117).  However, during the Late Classic period, jute 

concentrations appear in different contexts, including deposits associated to the elite. 

Stanchly and Ianone (1997) suggest that the presence of jute in similar contexts, reflects 

more their inclusion as a ritual component, possibly as part of ritual feasting.   

 

Certainly the large quantities of jutes suggest that the Maya from Chinikihá were 

complementing their protein intake from large mammals by consuming other animal 

resources and during the Late/Terminal Classic.  This is especially true towards the later 

moments in the history of the deposit.  It also suggests that towards the end of the Late 

Classic period, possibly all social classes were consuming jute, not just being restricted to 

lower status, as suggested in early literature (Nations 1979).  

 

In conclusion, it appears that the distribution of the main dietary categories could reflect 

the continual use of the same deposit through its life, as seen with the deer, dog and 

human remains, but the introduction of more remains from molluscs and fragmentary 

mammal remains suggest that there is a difference in the formation of the deposit, or 

behaviour behind the two units under study (under and above the floor).  In order to reach 

a more reliable interpretation of this deposit however, it would be necessary to include as 

much of other information related to this context, including the distribution of ceramics, 

lithics, macrobotanical remains, and explore how they distribute spatially.  Unfortunately, 

these analyses are not yet complete or ready to be integrated.  Although the 

zooarchaeological analysis indicates some patterning of the materials, it is not sufficient 

to infer the role of the deposit. 

 

Summary 

The material in Operación 114 is not homogeneously distributed, either by square or by 

layer.  Tthere seems to be a highly concentrated area of bone near the back wall of the 

Palace, and this could potentially indicate the core of the deposit.  As indicated in the 

previous Chapter, white-tailed deer was the most frequent species, especially young adult 

animals.  These are prime-aged animals that have reached their maximum meat yield; 
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many of these animals are still young and display unfused epiphyses (12-29 months of 

age).  The mortality profile suggests that this context had multiple episodes of deer 

harvesting, primarily during the winter, but all seasons are potentially present; hence, a 

recurrent use of this context is suggested, reflecting various episodes of meat 

consumption.  These however, should be taken with caution due to the low number of 

mandibles present and consequently used in the seasonality analysis.   

 

A significant proportion of deer remains from all layers present butchering marks 

(28.34%), reinforcing the idea of its preference as food.  Deer is the preferred species, but 

not all body portions are present in the same proportions.  There is a marked preference 

for torso, and upper front and back limb portions, and these three correspond to the 

meatiest sections of the carcass, regardless the age of the animals.  Also, the long bones 

that conform the upper limb are of highly regard for their utility potential, as they can be 

processed to extract marrow, and their potential raw material for tool and ornament 

manufacture.  Head and distal elements are present in extremely low numbers suggesting 

they could have been removed very early in the butchering process.  The distribution of 

cut marks suggests the preparation of the carcass into smaller portions; in terms of meat 

cuts, the preferred seems to be the tenderloin (torso) and the haunches.  Although most of 

the material was fragmentary, the presence of complete bones also confirms that there 

was some waste, likely confirmed by the presence of articulated or semi-articulated 

skeletal elements.  This distribution of faunal remains is consistent with that of feasting 

activities, where meat had an important role. 

 

The presence of a stuccoed floor was considered to test if there were any observable 

differences between the material deposited above and underneath it.  There seems to be 

no patterning with most of the deer remains representing food debris. Furthermore, the 

whole assemblage presents low stages of weathering and carnivore chewing that is 

consistent with the material being exposed and uncovered for a short period after being 

deposited.  Dog and humans remains also received a similar treatment and their presence 

indicates their role as foodstuff.  However, there is a significant difference in terms of 

where they are found (above and under the floor).  While the use of deer and dog remains 

as food is consistent all through the deposit, the presence of human remains are more 

frequent under the floor, suggesting a different depositional history.  It is suggested that 

the materials underneath the floor could represent a construction fill, while the material 

above it are the remains of feasting behaviour; rodent gnawing is also more significant 
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under the floor, therefore, suggesting some of the materials were exposed long time and 

along with the human remains, they could have been brought to serve as fill material. 
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CHAPTER NINE 

 

RESULTS OF THE ISOTOPE ANALYSIS  

 

 

In this chapter, the results of the bone diagenesis study is presented first, then the data 

from the isotope analysis of modern and archaeological bone are discussed, and finally, 

an interpretation of the palaeodiet of the fauna and human samples from Chinikihá is 

assessed. 

 

The results for collagen (from bone and dentine) are presented in Tables 9.1 and 9.2 for 

δ13C, and δ15N for both human and fauna samples from Chinikihá.  Results for apatite 

(from enamel) are presented in Table 9.3.  The combined use of these analyses allow an 

interpretation of  the human and animal palaeodiets, as well an indication of the 

differences in plant and meat consumption by age, sex, status, and faunal domestication. 

The discussion is firstly centred on the fauna samples, followed by those from the human 

sample.  All the results are reported as raw data, unless otherwise specified.   
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Lab 
code 

 
Bag 

 
Sq. 

 
Level 

 
Species 

 
Tissue 

Collagen
δ15NAIR 

(‰) 

Collagen 
δ¹³CVPDB 

(‰) 
Collagen 

%N 
Collagen

%C 
 

C/N 

CM02 672 J2 III 
White-tailed deer (Odocoileus 

virginianus) 3M 6.38 -20.50 13.8 41.1 3.0 
2M 5.19 -21.39 12.4 36.8 3.0 

CM03 689 J1 II 
White-tailed deer (Odocoileus 

virginianus) Mandible 4.06 -19.84 13.8 38.8 2.8 
Mandible 5.28 -19.25 11.1 36.3 3.3 

CM04 774 J2 III 
White-tailed deer (Odocoileus 

virginianus) 3M 6.39 -18.68 14.1 38.9 2.8 
2M 5.60 -20.64 13.3 39.4 3.0 

CM05 744 J1 III 
White-tailed deer (Odocoileus 

virginianus) Maxilla 5.20 -20.87 10.6 33.0 3.1 
2M 7.25 -21.57 12.9 39.5 3.0 

CM06 753 I2 IV 
White-tailed deer (Odocoileus 

virginianus) Mandible 7.28 -21.97 9.5 28.6 3.0 

CM07 1009 F2 V 
White-tailed deer (Odocoileus 

virginianus) Mandible 4.81 -20.23 15.1 41.4 2.7 

CM08 1012 G2 V 
White-tailed deer (Odocoileus 

virginianus) 2M 5.78 -18.89 14.0 37.6 2.7 

CM09 1019 K1 IV 
White-tailed deer (Odocoileus 

virginianus) Mandible 7.13 -20.42 12.3 35.7 2.9 
3M 6.10 -19.15 14.1 41.3 2.9 

CM10 826 K1 III Collared peccary (Pecari tajacu) Mandible 5.37 -19.53 11.1 33.6 3.0 

CM12 
1 

(Chancalá) n/a III 
White-tailed deer (Odocoileus 

virginianus) 2M 5.26 -19.37 14.3 42.0 2.9 
Table 9.1.  δ13C and δ15N values from collagen for faunal samples under study. 
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Lab 
code 

 
Bag/Burial 

No. 

 
Level/ 

Individual 
 

Description 
 

Tissue 

Collagen
δ15NAIR 

(‰) 

Collagen 
δ¹³CVPDB 

(‰) 
Collagen 

%N 
Collagen

%C 
 

C/N 
2M 8.43 -9.40 14.7 42.7 2.9 

CM11 833 V Adult male? (behind Palace) Mandible 8.73 -9.09 7.9 25.0 3.2 
3M 8.71 -10.35 15.6 41.4 2.7 

CM13 40 2 Adult fem. (Inner patio) Femur 8.50 -9.53 14.9 39.8 2.7 
CM14 42 4A Adult male (Inner patio) Femur 8.63 -9.17 14.1 37.8 2.7 

2M 11.73 -8.15 15.1 39.8 2.6 
CM15 42 4B Adult fem. (Inner patio) Femur 10.45 -9.80 14.8 39.4 2.7 
CM16 42 4C Adult male (Inner patio) 1M 10.57 -8.52 15.4 40.6 2.6 
CM17 43 1 Adult fem. (behind North Structure) Femur 8.36 -10.44 7.7 25.0 3.3 

2M 9.90 -9.38 14.9 43.5 2.9 
CM18 44 6B Adult male (Inner patio) Mandible 9.22 -10.34 9.2 27.8 3.0 

Femur 10.15 -10.37 13.0 36.8 2.8 
CM19 45 7 Adult male (Inner patio) 1M 11.28 -11.89 10.5 29.1 2.8 

Table 9.2.  δ13C and δ15N values from collagen for human samples under study. 
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Lab. 
Code Bag Level Species δ¹³CVPDB (‰) 

CM 02 672 III 
White-tailed deer (Odocoileus 

virginianus) -13.07 

CM 03 689 II 
White-tailed deer (Odocoileus 

virginianus) -14.05 

CM 04 774 III 
White-tailed deer (Odocoileus 

virginianus) -11.00 

CM 05 744 III 
White-tailed deer (Odocoileus 

virginianus) -11.62 

CM 06 753 IV 
White-tailed deer (Odocoileus 

virginianus) -13.63 

CM 07 1009 V 
White-tailed deer (Odocoileus 

virginianus) -13.93 

CM 08 1012 V 
White-tailed deer (Odocoileus 

virginianus) -11.63 

CM 09 1019 IV 
White-tailed deer (Odocoileus 

virginianus) -12.50 
CM 66 774 III Domestic dog (Canis familiaris) -7.40 
CM 10 826 III collared peccary (Pecari tajacu) -11.71 
CM 11 833 V human (midden) -2.00 

CM 12 1 (Chancalá) III 
White-tailed deer (Odocoileus 

virginianus) -10.90 
CM 13 40 2 human (burial) -2.31 
CM 15 42 4B human (burial) -2.51 
CM 16 42 4C human (burial) -3.00 
CM 18 44 6B human (burial) -3.05 
CM 19 45 7 human (burial) -4.77 

Table 9.3.  δ13C values from enamel apatite for animal and human samples under study. 
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Diagenesis at Chinikihá 

Proportion of carbon and nitrogen (%C and %N) 

Overall, Chinikihá’s values for %C range between 24.97 and 43.5, with the mean for 

animal and human samples of 37.46, and 36.05 respectively.  The total sample %N values 

range between 7.65 to 15.58, with a mean of 12.82% for animals, and 12.9% for humans.  

Although some of the samples presented %N and %C outside the recommended range 

(see Chapter Six), when these results are combined with C/N, it seems that these samples 

have had only minor alterations due to diagenesis, and therefore were included for further 

analysis.   

 

Ratio of carbon to nitrogen (C/N) 

Only one sample (CM16 bone collagen) was completely excluded from further analysis 

because its %C, %N, and C/N values were out of the accepted parameters probably 

caused by diagenesis.  However, several other samples produced a high C/N ratio 

(slightly under or 3.8), but with δ13C and δ15N values similar to those from other sites in 

the Maya area.  The correlation between C/N ratios and δ13Ccol is non-existent for both 

fauna (r = -0.100) and human samples (r = -0.00); therefore, the samples were not 

systematically altered by diagenesis.  Moreover, there is no correlation between C/N and 

δ15N.  This is also true for C/N and δ13Cap for humans (r = -0.100).   

 

Schoeninger and Moore (1992) report that for superficially well preserved bone that has 

been cleaned chemically and mechanically, and retains a percentage of organic residue 

equal to 50% or more of the original organic (organic residue >10% of the original dry 

bone weight), the C:N ratio is unnecessary.  For older samples (even older than 10,000 

years, teeth samples are recommended, for collagen and enamel (Krueger 1991; Lee-

Thorp and van der Merwe 1987).  Thus, the combination of values from both dentine and 

cortical bone is used in this study as a means to control for diagenetic differences. 

 

Crystallinity Index (CI) 

The three deer samples obtained have acceptable values for CI, with CM04 = 3.58, CM08 

= 3.90 and CM09 = 3.25.  These values are well within the proposed range of 2.8-4.0 

(Wright and Schwarcz 1996), and show that there is no significant diagenesis, and are 

suitable for further isotope analysis. 
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The results from Chinikihá’s testing for diagenetic modification resulted in consistent 

values for apatite and collagen that reflect little or no diagenesis. However, some C/N 

ratios were out of the recommended range, and this could be the result of bone chemical 

pre-treatment when preparing them for isotopic analysis (Ambrose 1990:446).  

Furthermore, it has been suggested (DeNiro et al. 1985) that the C:N ratios can be 

affected if bone has been exposed to heating, and in the case of Chinikihá’s sample, more 

than 40% of the faunal remains show marks of direct and indirect heat exposure. 

Therefore, I consider that the samples are adequate for further isotopic analysis. 

 

Limitations of the Isotopic Analysis 

A total of 11 faunal samples were obtained from PRACH, including 10 samples from 

Chinikihá, and one from Chancalá with a total of eight humans were sampled, all from 

Chinikihá.  Original sampling included collagen from both cortical bone and dentine, and 

an apatite sample from dental enamel.  Where possible, a set of three sub-samples was 

obtained per original sample.   

 

From the fauna, three samples did not provide enough collagen from cortical bone 

(CM02, CM12, and CM66).  These include two deer from Chinikihá, one from Chancalá 

and one dog from Chinikihá.  No C/N was obtained for these.  Collagen from dentine was 

not obtained for two deer samples (CM07 and CM09), and the only dog sampled (CM66), 

did produce enough enamel apatite for analysis.  Only one sample produced less %N than 

the ideal (CM06, bone collagen = 9.5); however, the %C and C/N were in the accepted 

ranges, and therefore, this sample was considered as in good condition for further 

analysis. 

 

In the case of the humans, collagen from cortical bone was obtained for all samples; 

however, because its %N, %C, and C/N values were out of the accepted parameters, two 

samples, CM16 (bone) and CM17 (bone), were not considered for further analysis.  No 

teeth were sampled from CM14 and CM17, therefore, no dentine collagen or apatite from 

enamel was obtained.   

 

It should also be mentioned that because of the small size in sampling human burials, and 

considering that data is highly variable due to several factors already discussed by other 

researchers, the interpretations offered here are tentative. 
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Results 

Reconstruction of the palaeodiet 

The δ13C and δ15N for 31 modern plant samples and three faunal samples are presented in 

Figure 9.1 although modern plants with negative δ15N values were not considered.  These 

included achiote (Bixa orellana) (sample CM26), ejote (Phaseolus vulgaris) (sample 

CM33S), mango (Mangifera indica) (sample CM42S), and higo (Ficus maxima) (sample 

CM58). 

 

The human and faunal samples from which collagen could be extracted from cortical 

bone are also included for comparative purposes, so the dog sample is not included.  The 

modern plant sample was limited, with one voucher specimen per species.  To offset this, 

data was gathered from the literature and considered here in order to create hypothetical 

ranges of the values of C3 and C4 plants, as well as the expected values of freshwater fish 

and molluscs meat as well as herbivorous animals (Coyston et al. 1999; Scherer et al. 

2007; Tykot et al. 1996; White and Schwarcz 1989; White et al. 2001a; Williams et al. 

2009; Wright 1997, 2006). 
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Figure 9.1.  Stable carbon and nitrogen isotope ratios for modern and archaeological 

samples at Chinikihá.  Boxes indicate the parameters for C3 and C4 plants, as well as for 
herbivorous animals, freshwater fish and freshwater snail meat. 
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The range for modern C3 plants is δ13C = -24.62‰ to -33.52‰, with a mean value of -

28.47‰, while the only C4 plant had a value of δ13C = -10.65‰.  These values are 

consistent with those reported from other Maya archaeological sites, and modern samples 

(Wright 2006; Gerry 1997).  The value for C3 plants is more negative than the expected 

range of -26.5 to -27.1‰ (Vogel and van der Merwe 1977; O’Leary 1988) possibly due to 

the “canopy effect” (van der Merwe and Medina 1991).  The graph also shows the offset 

between human and animals with respect to the plants, with humans and is consistent with 

those values reported for a 5‰ offset between plants and consumers.   

 

The fauna and human δ13C and δ15N values are distributed in a bimodal fashion, 

indicating that their diet were different (Figure 9.2).  While most of the animals sampled 

reflect primarily a diet based on C3 plants, the human samples show a diet derived from  

C4 plants, principally corn.  It is also important to mention that is possible that one deer 

had access to corn, as its values for δ13C are closer to the C4 range. 
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Figure 9.2.  Bimodal distribution of δ13C values for humans and fauna from Chinikihá 

 

Fauna 

The range of δ13Cdent for the faunal samples (-18.68‰ to -21.97‰, mean -20.20‰, s.d. 

1.20) suggests primarily a C3 diet with an occasional intake of some C4 foods.  The 

values for δ15N range from 4.06‰ to 7.28‰, with a mean of 5.84‰ (s.d. 0.96), indicating 

a herbivorous diet.  Some of the δ15N values are surprisingly high which, according to 
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some authors, may suggest animals from a different ecological origin (e.g., coastal and 

inland) reflecting different diets (Ambrose 1991; Katzenberg and Kelley 1991).  

 

The mean Δ13Csc-col for animal enamel and dentine is 7.73‰ (s.d. 0.56), and is consistent 

with the values for an herbivore diet (mean 6.8‰, s.d. 1.4).  When reconstructing the diet 

from δ13Csc (mean -12.57‰) and δ13Ccol (mean -20.11‰), an enrichment of 10-12‰ for 

δ13Csc-diet (Ambrose and Norr 1993; DeNiro and Epstein 1978) is added and this results in 

a mean of the whole diet for apatite of -22.57‰ to -24.57‰.  For collagen, the δ13Csc-diet 

is enriched by 3-7‰, returning values between -23.11‰ to -27.11‰ for the whole diet of 

the deer.  These values are consistent with those obtained from modern plant samples 

collected in the region (as shown in Table 6.1) showing that the diet of the faunal sample 

was primarily based on C3 plants, with an occasional intake of corn.  It is possible that 

deer were also ingesting ramón nuts and root crops, as both are C3.  However it is 

impossible to distinguish the individual plants isotopically (White and Schwarcz 

1989:457). 

 

The δ13Ccol values for the archaeological deer from Chinikihá contrast with those of 

modern North American deer that feed on corn, with a value of -17.8‰.  Deer browsing 

in areas with no C4 plant products have a value of -23.3‰ (Cormie and Schwarcz 1994).  

However, there was variability among the individuals, especially in the plants they were 

eating, as suggested by the standard deviation values.  Unfortunately, no δ13Ccol value was 

obtained for the dog sample, but its δ13Csc = -7.4‰ value is more similar to those from the 

humans (ranging from -2‰ to -4.77‰) than to the other fauna (-10.90‰ to -14.05‰).  

The similarity between the dog value and the humans also has other implications, as it is 

possible that the dog was being fed with human food scraps or ate the garbage generated 

by humans at Chinikihá.   

 

Humans 

The values range for δ13Cdent for the humans are between -8.52‰ to -11.89‰, with a 

mean of -9.72‰ (s.d. 0.97).  These values contrast with those obtained for the fauna, 

where apparently the human population relied more heavily on C4 plants, and 

complemented them with some C3 plants.  This is further confirmed by the values for 

δ13Csc and δ13Ccol with ranges of between -12.94‰ to -14.94‰ and -12.61‰ to -16.61‰ 

respectively.  This means that humans were eating more C4 plants, primarily corn, and 

complementing their diet with the ingestion of some C3 plants.   
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The source of protein is also different from the one expressed by the faunal sample, with 

values ranging from δ15N = 8.43‰ to 11.73‰.  These trophic level values are clearly in 

the omnivorous category (DeNiro and Epstein 1981; Schwarcz and Schoeninger 1991).  

While the δ13C values show a diet predominantly focused on C4 plants for all the 

samples, the variability in the δ15N values suggest a larger diversity in protein sources 

(Figure 9.3).  
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Figure 9.3.  Distribution of δ13C and δ15N results for Chinikihá samples,  

showing trophic levels. 
 

The “spacing” between δ13Csc and δ13Ccol for enamel and dentine (collagen) suggest a 

similar trend, with a mean Δ13Csc-col value of 6.68‰ (s.d.1.01), again, confirming an 

omnivorous diet (Lee-Thorpe 1989).  These results, however, reflect the diet during 

childhood (Wright and Schwarcz 1999:1161), and vary according to the tooth sampled.  

Different diets reflected in the isotopes by different age groups will be discussed in the 

next section in more detail. 

 

Corn consumption by fauna and humans 

In order to determine how much corn was ingested, the δ13Ccol values from the long bone 

samples were used, as this value will reflect the overall corn intake throughout the whole 

life of the animals or humans.  No corn consumption value was possible for the dog 

sample as only a δ13Csc was obtained and collagen amounts were too low for analysis. 
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The results indicate that the proportion of C4 plant intake by non-human animals at 

Chinikihá are very low, ranging from 3.71% to 13.24% with an average of 7.05% (s.d. 

5.39).  In some cases, no corn was consumed.  In contrast, corn consumption by the 

humans is high, ranging from 65.05% to 73.00%, averaging 68.71% (s.d. 3.39) (Table 

9.4).  No isotope results for corn consumption were calculated for the deer from Chancalá 

and the dog, as these samples did not produce enough collagen from cortical bone. 

 

Sample  Species/Description Age Sex 
Collagen 

δ¹³CVPDB (‰) 
% Corn 

consumption 

CM03 white-tailed deer     -19.84 9.76 

CM04 white-tailed deer     -19.25 13.24 

CM05 white-tailed deer     -20.87 3.71 

CM06 white-tailed deer     -21.97 n/a 

CM07 white-tailed deer     -20.23 7.47 

CM09 white-tailed deer     -20.42 6.35 

CM10 collared peccary     -19.53 11.59 

CM11 human from midden adult male -9.09 73.00 

CM13 burial 40-2A 25-29 female -9.53 70.41 

CM14 burial 42-4A 35-39 male -9.17 72.53 

CM15 burial 42-4B medium adult female -9.80 68.82 

CM17 burial 43-5A medium adult female -10.44 65.06 

CM18 burial 44-6B mature adult male -10.34 65.65 

CM19 burial 45-7A adult male -10.37 65.47 
* n/a represents values that are too small to be significant. 

Table 9.4.  Proportion of corn consumption by animals  
and humans at Chinikihá (from cortical bone samples).  

 

Overall, corn is not a particularly important foodstuff in the fauna’s diet, although the 

relatively higher values of one deer and the peccary sampled (13.24% and 11.59% of corn 

consumption) indicate that these two animals might have been browsing around 

cornfields.  However, there is significant variation among the faunal samples, meaning 

that some of them could have supplemented their diet with corn. This clearly contrasts 

with the deer and collared peccary results that apparently grazed in milpas, where corn 

made up a significant component of their diet (Wright 2006:96). 

 

In contrast, corn was very important in the human’s diet where it constituted the base of 

their diet, and contributed to more than 60% of their food. Although macrofossil 

preservation is not very good in the Maya region, corn macrobotanical remains have at 

least appeared in specific contexts in some archaeological sites, such as Copán, where it 

was deduced that corn accounted for at least 60% of the whole population’s diet (Webster 
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2005:38).  The values for corn consumption at Chinikihá are similar to those reported for 

Seibal, where corn consumption was 80% (Pohl 1990:159).  Similar values were also 

found at other sites during the Classic period, including Caracol, Piedras Negras and 

several sites from the Petén area (Reed 1994; Wright 1994, 2006; Chase et al. 2001).  

Thus, the results obtained for Chinikihá fit well within what has been observed during the 

Classic period around the Maya area. 

 

Deer domestication: Is it possible to identify? 

By discussing the proportion of C3 and C4 plants that the animals were eating, we can 

also start discussing if there was a domestication process.  As mentioned in Chapter 

Three, the isotopic value of animals being completely fed with corn for their use as ritual 

foods, such as domestic dogs, will resemble the human diet (White et al. 2001b:91; White 

et al. 2004:158; White et al. 1993:359).  Deer on the other hand, was primarily hunted in 

the wild, although some authors have proposed that maybe it was kept in captivity for a 

short period of time just before the celebration of a feast (Masson and Peraza 2008; White 

et al. 2004).  In terms of the isotope analysis, dogs that were purposely fed with corn will 

reflect in their isotopic record (Hammond 1999:92; van der Merwe et al. 2000; White et 

al. 1993, 2001b, 2004).  This pattern is less conclusive evidence for deer. 

 

The deer isotope values in Chinikihá for δ13C are similar to those in other sites, including 

Preclassic sites such as Cuello, Belize (Hammond 1999; White et al. 2001b), and Classic 

Petexbatún in Guatemala (Emery et al. 2000), where the deer had a diet based on wild 

plants procured in forests, and only occasionally scavenged on corn. The same pattern can 

be expected for the brocket deer and the peccary, which inhabit similar ecotones as the 

deer.  The isotopic data on deer differ from those of the domestic dog, whose corn 

consumption during the Preclassic was significantly higher (Hammond 1999). However, 

van der Merwe and colleagues (2000:24) suggest that a larger consumption of corn by 

deer may have happened during the Classic, and is definitely observable during the 

Postclassic. Indeed, there are some limited examples of deer with high trace isotope 

values that point to the presence of corn in their diet—e.g., Lamanai (White and Schwarcz 

1989), but cases like this are rare and the interpretations are biased because of limited 

samples. 

 

Deer was apparently hunted in the wild, and there is no clear evidence of domestication as 

yet (Emery et al. 2000; White et al. 2001b; Montero and Núñez 2011).  However, the 
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isotopic data is limited and other indicators for domestication—such as pathologies and 

genetic modification—would assist in clarifying this.  An alternative explanation is that if 

deer were domesticated, it could have been done by feeding them with wild plants (Tykot 

et al. 1996:358; Wright 1994; Montero et al. 2011).  However, because humans were 

eating deer meat, if deer were being kept and fed on C3 plants, then humans should show 

similar δ13C values as deer (Whittington and Reed 1997:160).  The results from Chinikihá 

do not support this hypothesis. 

 

Differences by Age, Sex, and Status among the Human Samples 

Differences by age:  Dietary changes from childhood to adulthood 

While the sample of burials from Chinikihá is very small, there are some interesting 

trends. For example the general values for Chinikihá are comparable to those reported 

from other sites for the Classic period and this significantly adds to the corpus of 

information about the diet of the Maya. 

 

During childhood the mean value of δ13Csc is -2.94‰ (n = 6, s.d. 0.98), δ13Cden is -9.62‰ 

(n =6, s.d. 1.35), and δ15N averages 10.10‰ (n = 6, s.d. 1.94).  The “spacing” between 

Δ13Csc-dent for the whole childhood sample averages 6.68‰ (s.d. 1.01).  When Δ13Csc-dent is 

correlated with the values for δ15N, the relationship between these two are negatively 

correlated (r  = -0.69), meaning that for a bigger “spacing” between carbonate and 

collagen, the δ15N values would tend to be smaller—which in turn is related to lower 

trophic levels (e.g., from omnivores to herbivores)—as confirmed by controlled studies 

(Krueger and Sullivan 1984; Lee-Thorp et al. 1989).  Having said this, the δ15N values are 

very high—in the carnivore trophic level—probably due to the fact that 1M was selected 

for two individuals (CM16 and CM19).  1M reflects the diet during early childhood 

(Wright and Schwarcz 1999).  These individuals therefore, probably were still being 

breastfed in early childhood.  In these circumstances breastfed infants usually display 

δ15N values higher by 2‰ than the rest of the individuals, reduced when solid foods are 

introduced (Fogel et al. 1989; Katzenberg 2008:428-429).  The enrichment of δ15N values 

between 0 and 3 years of age appears to be that of a carnivore because technically these 

individuals are “eating their mothers (milk)” (Fogel et al. 1989; Wright and Schwarcz 

1999).   
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In Table 9.5 we can see the results for each tooth that was used from the human samples.  

Information on which tooth was used is also provided, as as each tooth will reflect 

different values according to the period in life of the individual.   

 

Sample 
δ13Csc 
(‰) 

δ13Cden 
(‰) 

Δ13Csc-den 
(‰) δ15N (‰) 

Tooth 
sampled Age group by tooth 

CM 11 -2.0 -9.4 7.4 8.43 2M 

3-7 years of age; childhood 
diet  

(Coyston et al. 1999:226) 

CM 13 -2.31 -10.35 8.04 8.71 3M 

9.3-13 years of age; 
adulthood diet  

(Wright and Schwarcz 
1999:1162; Coyston et al. 

1999:226) 

CM 15 -2.51 -8.15 5.64 11.73 2M 

3-7 years of age; childhood 
diet  

(Coyston et al. 1999:226) 

CM 16 -3.0 -8.52 5.52 10.57 1M 

birth-3.7 years of age  
(Wright and Schwarcz 

1999:1162) 

CM 18 -3.05 -9.38 6.33 9.9 2M 

3-7 years of age; childhood 
diet  

(Coyston et al. 1999:226) 

CM 19 -4.77 -11.89 7.12 11.28 1M 

birth-3.7 years of age  
(Wright and Schwarcz 

1999:1162) 
Table 9.5.  Age group by tooth sampled for the δ13Csc, δ13Cden, Δ13Csc-den, and δ15N. 

 

The values for M2 are smaller (n = 3; Δ13Csc-dent = 6.45‰‰; δ15N = 10.02‰) than those 

for M1.  Furthermore, the only value for 3M (Δ13Csc-dent = 8.04‰; δ15N = 8.71‰) shows a 

larger “spacing”, and a lower value for trophic level, as marked by δ15N.  Thus, it is 

possible to argue that after 3 years of age, some individuals would still be breastfed, but 

in general, the sub-adult population would be already eating a heavier C4 diet, 

complemented with some protein from C3-fed terrestrial animals (Figure 9.4).   
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Figure 9.4.  Differences between childhood and adulthood diet in the human samples 

(note that the length of the lines connecting both diets is equivalent to Δ13Csc-lgbn). 
 

During adulthood—represented by values from long bone—values average δ13Clgbn =  -

9.22‰ (n = 8, s.d. 0.57), with a mean δ15N of 9.14‰ (n = 8, s.d. 0.83).  Where Δ13Csc-lgbn 

values average 6.89‰ (s.d. 0.73), and the correlation between this Δ13Csc-lgbn and δ15N 

returned a value of r = -0.41‰, it indicates that there is a negative relationship between 

these two values.  In Figure 9.5, the values for δ13Csc are more variable than those for 

δ13Clgbn, pointing to a higher variability in diets during the earlier years of life.  The 

smaller the “spacing” reflects a higher meat consumption (Gerry 1997:56), and is 

consistent with a diet based on corn with little animal protein consumed, when combined 

with a high δ13C and a low δ15N value (Chase et al. 2001:111). 
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Spacing between enamel and long bone: changes from childhood to adulthood diet
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Figure 9.5.  “Spacing” between δ13C collagen and apatite data for human samples. 

 

The changes in diet from childhood to adulthood are presented in Table 9.6. As values 

from enamel’s apatite represent childhood diet (Coyston et al. 1999), and long bone’s 

collagen represents the last 10-30 years of life (Krueger and Sullivan 1984), we can see 

an important change in the source of protein and carbohydrates with an increase in age.  

During childhood, the values for δ 13C are very high (mean δ13Csc = -2.94‰, s.d. 0.98) 

(Table 9.6), while in their adult life, values are similar to those reported for other Maya 

sites (mean value of δ13Clgbn = -9.82‰, s.d. 0.57), and consistent with a reliance on maize 

horticulture (Wright and White 1996).  Access to protein during adulthood is more similar 

among the burials (mean δ15N = 9.14‰, s.d. 0.8354), however there are some individuals 

that were eating more animal protein as they show a higher trophic level, discussed 

below. 

 

 
δ13Csc 
(‰) 

δ13Clgbn 
(‰) Δ13Csc-lgbn (‰) 

δ 15N 
(‰) 

CM 11 -2 -9.09 7.09 8.73 
CM 13 -2.31 -9.53 7.22 8.5 
CM14 -- -9.17  8.63 
CM 15 -2.51 -9.8 7.29 10.45 
CM 16 -3 -- -- -- 
CM17 -- -10.44 -- 8.36 
CM 18 -3.05 -10.34 7.29 9.22 
CM 19 -4.77 -10.37 5.6 10.15 

Table 9.6.  Childhood diet reconstruction for the human sample 
values for δ13Csc, δ13Clgbn, Δ13Csc-lgbn, and δ15N. 
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Differences by sex: Differential access to resources 

Other trends surface when sub-dividing the sample between females and males, and using 

values from dentine and long bone collagen (Table 9.7). There is no significant difference 

between females and males for δ13C and δ15N, howeversome patterns can be observed. 

 

 NISP δ15NAIR (‰) δ¹³CVPDB (‰) 
Bone 4 9.18 -9.74 

Male burials Dentine 3 9.63 -9.10 
Bone  3 9.10 -9.92 

Female burials Dentine 2 10.22 -9.25 
Table 9.7.  Distribution of δ15N and δ13C by sex (based on collagen values). 

 

According to the results in Figure 9.6 the distribution of female burials seems to be more 

compact, and indicates less intra-group variation than the males.  This means that women 

may be accessing a larger diversity of meat resources than the men.  Interestingly, the 

females had a bigger variation in δ15N, while the males had a very large difference in their 

δ13C values.  
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Figure 9.6.  δ13C and δ15N isotope variation by sex at Chinikihá. 

 

During the Preclassic, at least in coastal sites, there is no significant difference between 

men and women (Tykot et al. 1996).  It seems that all classes had access to a greater 

diversity of goods than were available in more varied ecotones (Tykot et al. 1996).  

Gender-based differences appear to be significant during the Classic period in larger and 

densely populated sites, such as Copán (Reed 1994:216; White et al. 2006a; Whittington 

1999).  These differences are not exclusive to the high class, but also are present among 

low classes based in burial location within a site.  The differences point to the fact that 

men were having more access to exotic or sparse resources, such as meat (Whittington 

1999) or corn in places where it is difficult to obtain (Hammond 1999:94). It has been 
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suggested that men consumed corn as a beverage during the Preclassic, and later 

throughout the Classic period, regardless of a sites’ location (Tykot et al. 1996; 

Whittington and Reed 1997:163).  Christine White and colleagues (2006a:153), suggest 

that this is because men were engaging more often in ritual ceremonies that include 

consumption of meat and corn although the participation of women in ritual activities 

may vary temporally and/or regionally (White 2005:360).  In short, women may not have 

been able to consume as many of the foods that had an ideological value (White et al. 

2006a:152).   

 

In coastal sites however, male burials with high values of δ13C accompanied by high δ15N 

values, could be reflecting a diet high in the consumption of marine resources (White and 

Schwarcz 1989:464), and in fact, a low consumption of corn.  Thus, understanding the 

archaeological context in which the remains were found is important.  Equally important 

is the creation of an accurate framework from modern reference collection, to function as 

a baseline within which to interpret the results. 

 

Differences by location: Differences by social classes 

Although the human sample is small, there are individuals from three different locations, 

such as the seven burials from the inner patio in a domestic compound, the two burials 

outside the same compound, and the human remains from behind the Palace (Table 9.8).   

 

NISP δ15NAIR (‰) δ¹³CVPDB (‰) 
Bone 6 9.22 -9.94 Inner patio north 

structure Teeth 4 10.23 -9.10 

Bone 1 8.36 -10.44 Behind north 
structure Teeth -- -- -- 

Bone 1 8.73 -9.09 
Behind palace Teeth 1 8.43 -9.4 

Table 9.8.  Distribution of δ15N and δ13C by location 
(based on collagen values). 

 

The individual whose remains were recovered from behind the Palace has the lowest 

value for meat consumption, and the highest corn consumption (Montero et al. 2011).  

There is a great variability among the burials from the inner patio (Figure 9.7), but this 

may be due to the fact that very few burials from other areas have been sampled.  

Previously, individuals with very high δ13C values and a low δ15N have been interpreted 

as members of the lower classes, including commoners and sacrificed victims (Hammond 
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1999a; Tykot et al. 1996; Whittington and Reed 1997).  Chase and colleagues (2001, 

Chase and Chase 2010:6) identified that the diet of sacrificial victims, often treated as 

“earth offerings”, is different from the diet of proper burials found in the Acropolis of 

Caracol.  Sacrificial victims could be from any age group, and children and adults have 

been included. 

 

Low status members of the population have not been widely studied, since most isotope 

analyses in the Maya area have been focused almost exclusively on samples from elite 

graves, making comparisons hard to interpret.  When the proportion of corn, as reflected 

in the isotopes from individuals, departs from the rest of the population, it has been 

interpreted as indicative of people from different geographic origins for sacrifice (Tykot 

et al. 1996:359; Hammond 1999). However, not all sacrificed people were foreigners, but 

were members of the same population usually from lower social classes (White et al. 

2006a:155).   
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Figure 9.7.  Distribution of δ13C and δ15N values by location at Chinikihá. 

 

Relationship between the Isotope Analysis and Paleopathology: A Proxy Approach 

to Diet Reconstruction 

The values from δ13C gradually increase from 1M and 2M (childhood diet) to 3M 

(adulthood diet).  The only child (3-5 years) present in the burials was not sampled for 

isotope analysis, however, the presence of enamel hypoplasias on its decidual canines 

suggest that this individual was also under nutritional stress.  In long bones and tooth 

enamel, the most common marks of stress are called Harris lines and dental hypoplasia 

respectively (Goodman et al. 1984:24).  Judging by its age, this stress probably 

corresponds to the change of diet as consequence of weaning (Katzenberg 2008).  Almost 

all the adults have enamel hypoplasias on their permanent teeth, except for burials 43-5A 
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(CM17) and 45-7 (CM19).  Interestingly, these two individuals also did not show carious 

lesions, usually associated with a high consumption of carbohydrates and starchy food 

items, such as corn.  The δ13C values for these individuals are also the lowest of all the 

collection, reflecting their low intake of corn.   

 

On the other hand, the individual from behind the Palace, presented high values of δ13C, 

indicative of a diet rich in carbohydrates.  The dental diseases included an abscess and 

tooth loss of 1M, as well as carious lesions and an occlusal-wear pattern on all teeth 

(Figure 9.8). 

 

 
Figure 9.8.  Mandible from sample CM11, showing an abscess at 1M on right side.  Note 
the caries at the neck of 2M (red arrow), and the wear pattern on occlusal surfaces of all 

teeth present. 
 

Other pathologies that were present among the human remains include anemic lesions, 

including cribra orbitalia and porotic hyperostosis (Luis Núñez, personal communication 

2009), which usually forms after six months of breastfeeding, if not enough iron is taken 

in combination with a high intake of carbohydrates (Stuart MacAdam 1995).  All the 

burials in the collection, except two (burial 41-3, not sampled and burial 45-7, sample 

CM19) presented at least one form of anemia scars, indicative of weaning stress.  This 

trend is similar to that from other inland sites, where a high intake of corn and foods with 

little or no iron were being consumed (Wright and White 1996).  These data clearly 
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contrast with the low percentages of anemia in coastal areas where iron-enriched marine 

food is available (White et al. 2006b). 

 

Discussion 

As pointed out, in the Maya region, social heterogeneity and small sample sizes are 

confounding factors when interpreting results of isotope analysis (White et al. 

2006a:144).  What can be seen from the above analysis is that it is difficult to single out 

specific diet components, as the values are highly variable. Although the data obtained 

from Chinikihá are limited, the results are important because they can be used to make 

inferences about the diet in smaller cities, and other topics such as the way these cities 

were obtaining faunal and plant resources, especially when exploring differences in the 

diet based on social class, and the possibility of ritual consumption of faunal resources. 

 

As it can be seen in Tables 9.9 and 9.10, there are sufficient data from different 

chronological and geographical areas to confirm that there is a broad spectrum of corn 

consumption over temporal, spatial, and social variables (White 1999:XIV; White et al. 

2006a:144; Wright 1993:173, 2006:114). Coastal sites show a more diverse diet, while 

inland sites appear to have had a much bigger reliance on corn as a basic food staple 

(Hammond 1999; White et al. 2001a).  The results for Chinikihá are consistent and bring 

enough evidence to support the hypothesis that during the Balunté phase at Chinikihá 

(Classic period), the diet of the intermediate elite was based primarily on corn. However, 

the values from the human sample in general reflect a very heterogeneous diet, due to a 

great variability in the diet composition of all the population (Wright 1993:173). 

Although some of the variability could be explained as a consequence of chronological 

differences, it is possible that these values are indeed pointing to a difference in status 

(Wright 1993). 

 

The abundant data on corn dependence by humans is clear. On the other hand, access to 

meat and other exotic resources has ignited some debate in recent periods, especially 

those faunal remains in archaeological assemblages interpreted as the result of ritual 

activity.  Identifying contexts that reflect a ritual behaviour is not an easy task, as argued 

in the previous Chapters.  Some authors (White et al. 2004:144) suggest that the isotope 

analysis of faunal remains can reveal whether they were domesticated and fed on corn 

and kept for ritual purposes.  Terrestrial animals fed on C3 plants have been part of 
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human’s diet in the Maya area since the Preclassic (Metcalfe et al. 2009), but how much 

of these animals were consumed for ritual meals is still under debate. 

 

Deer at larger sites, such as Tikal and Copán, resulted in values that suggest most deer 

were wild or occasionally browsed in cornfields (White et al. 2004:152).  Deer data 

contrast with those from domestic dog, which more commonly are high, pointing to a 

larger consumption of corn.  However, in clearly ritual contexts—such as caches and 

offerings—both deer and dogs seem to have higher δ13C values.   

 

The large faunal assemblage at Lagartero has been suggested to be an example of ritual 

consumption of meat during the Classic period (White et al. 2004).  However, mean 

values of deer bones from the ceremonial context reflect very low corn consumption, 

(δ13C = -18.2‰).  Only one deer sample, however, resulted in a value of δ13C = -7.3‰, 

reflecting a diet almost purely based on corn.  Since samples from Lagartero are from 

cortical long bone, and reflect a long-term diet, we can assume that this animal was fed on 

corn since it was born. White and colleagues affirm “it had a C4-restricted diet or was 

purposefully fed for ritual consumption” (White et al. 2004:151, italics mine). Moreover, 

these authors suggest that tamed deer were used to re-enact ceremonies with mythological 

themes that commonly appear on Classic ceramics (White et al. 2004:151).  
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SITE PRECLASSIC CLASSIC POSCLASSIC CONTEXT REFERENCES 

Copán   (n=48) 
δ 13C= -9.26 
δ 15N= 7.56    Reed 1994 

Cuello (n=28) 
δ13C= -12.9 
δ15N= 8.9      

Tykot et al. 1996; Van der 
Merwe et al. 2000:29, 

table 2.1 

Lamanai (n=3)a 
δ13C= -12.4 
δ15N= 10.2 (n=4)b 

δ 13C= -13.37 
δ 15N= 10.27   

Burials at 
ceremonial core 

aWright and White 1996; 
bWhite and Schwarcz 1989 

Kaminaljuyu   (n=6) 
δ 13C= -9.8 
δ 15N= 7.2   

Tombs at 
ceremonial core 

Wright and Schwarcz 
1999:1162 

Chinikihá   (n=1) 
δ 13C= -9.09 
δ 15N= 8.73   

Scattered human 
remains behind 

Palace This study 

Chinikihá   (n=6) 
δ 13C= -9.09 
δ 15N= 9.21   

Burials assoc. to 
North Structure This study 

Yaxuná     (n=3) 
δ 13C= -12.3 
δ 15N= 7.1  Mansell et al. 2006:175 

Chunchucmil     (n=3) 
δ 13C= -14.7 
δ 15N= 7.0  Mansell et al. 2006:175 

Mayapán     (n=34) 
δ 13C= -9 to -12 
δ 15N= 7.5 to 11  Wright 2009 

Piedras 
Negras   (n=7) 

δ 13C= -9.0 to -8.1 
δ 15N= 7.6 to 9.8   

“Royal” and “Elite” 
burials Scherer et al. 2007:92 

Altun Ha   (n=34) 
δ 13C= -11.76 
δ 15N= 10.69    

White et al. 2001a:377, 
table 1 

Table 9.9.  δ13C and δ 5N isotope values for human samples in the Maya region (from bone collagen). 
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  PRECLASSIC  CLASSIC  POSCLASSIC CONTEXT REFERENCES 
Lagartero   (n=8) δ 13C= -18.2   Ceremonial dumping White et al. 2004:149 
   C/N= 3.3 δ 15N= 5.4     

Copán   (n=20) δ 13C= -20.35   
High class domestic 

refuse 
White et al. 2004:149; 
Reed 1994; Gerry 1997 

   C/N= 3.3 δ 15N= 4.9     
Tikal   (n=4) δ 13C= -20.5   Midden White et al. 2004:151 
   C/N= 3.3 δ 15N= 5.8     

Colha (n=14) δ 13C= -21.0     
Primary and 

secondary middens White et al. 2001b:98 
 C/N= 3.3 δ 15N= 5.0       

Cuello (n=5) δ 13C= -20.5     n/a 

Van der Merwe et al. 
2000:29, table 2.1; Tykot 

et al. 1996 
  δ 15N= 5.8       

Pacbitun   (n=5) 
δ 13C= -19.16 
δ 15N= 9.61    

White et al. 1993:359, 
table 4 

    δ 15N= 9.61     
Petexbatúna   (n= 48) δ 13C= -20.55   n/a Emery et al. 2000:table 2 
   C/N= 3.2 δ 15N= n/a     
Chinikihá   (n=8) δ 13C= -20.24    This study 
   C/N= 2.9 δ 15N= 5.59     
Copán   (n=3) δ 13C= -19.97‰    Reed 1994 
    δ 15N=4.07‰     
Mayapan     (N=1) δ 13C= -21.1‰ n/a Wright 2009 
      δ 15N=5.3‰   
Marco González     (N=2) δ 13C= -19.55  Williams et al. 2009 
      δ 15N= 5.4   
         

Motul de San José   (n=13) δ 13C= -20.17    
Emery and Thornton 

(2008b) 
    δ 15N= n/a     

   aArroyo de Piedra, Dos Pilas Tamarindito, Punta de Chimino, and Dos Pilas.  
  n/a: information not available or not published. 

Table 9.10.  δ 13C and δ 15N isotope values for deer samples in the Maya region (from bone collagen). 
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Summary 

Ten faunal samples (eight deer, one dog, and one peccary), and six samples from a human 

burials collection were prepared for isotope analysis.  The preservation of the samples 

was good with no diagenesis and thus, suitable for analysis.  The results of the isotope 

analyses were inserted in a palaeodiet model that was generated with modern and 

archaeological data for this specific area in the Lowlands.  In general, the deer and the 

peccary were eating more C3 plants than corn, although some animals may have been 

browsing in milpas, while human diet depended almost completely on maize with 

sporadic access to meat.  The dogs were being fed deliberately or were scavenging among 

human left overs, and thus, the isotope values look more similar to the human population.  

This is translated into a very low percentage of corn consumption among wild fauna,  

with the people heavily dependent on maize very heavily (>60% of maize).   

 

The fact that deer values for corn consumption are not as high as the humans may suggest 

that the landscape was not largely modified by maize agriculture.  It is also suggested that 

fauna and humans represent mostly local values, with a few animals maybe coming from 

other regions faraway.  In terms of the human diet, the information gained from the teeth 

samples was very important in assessing childhood health, and the beginning of social 

differentiation.  In Chinikihá, there are differences in faunal access by age,sex, and social 

status.  At least one individual was able to gain protein access since an early age, 

including meat and possibly an extended period of breastfeeding.  Women on the other 

hand, may have had a more restricted access to meat, and reflect more variability in terms 

of the animals they might have eaten.  Interestingly, the remains of an individual found in 

the midden display the highest δ13C and the lowest δ14N values, suggesting a diet almost 

exclusively of corn.  This is interesting because much has been said about the possible 

identity of sacrificial victims.  The fact that his diet is different from the burial samples 

suggest that individuals that were chosen for sacrifice, or whose bones were removed and 

redeposited in ritual contexts, were not from the elite. 
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CHAPTER TEN 

 

DISCUSSION 

 

 

The zooarchaeological and isotopic analyses presented here allow us to make several 

observations about the food procurement and exploitation techniques of the inhabitants of 

Chinikihá.  Furthermore, these analyses provide enough data to allow us to explore the 

consumption patterns by the elite, through the distribution of faunal species used as food 

and their following transformation into tools and ornaments, or ultimate discard and reuse 

as a construction fill.  The analysis of the exploitation patterns of faunal resources as seen 

in this study, suggests their dietary importance in smaller sites, such as Chinikihá, and 

allows a comparison with other similar sites during the Late/Terminal Classic period.  

Ultimately, the consumption of meat resources is used in feasting events and other 

activities in which the elite sought to promote and maintain their power.  However, the 

identification of feasts in the archaeological record is not straightforward.  In the Maya 

area, there are many examples of deposits containing large quantities of animal bones and 

ceramic fragments that have been identified as the remains of feasting events, creating a 

large corpus of data to which comparisons of the Chinikihá’s assemblage can be drawn in 

order to define if this deposits reflecting feasting activities.   

 

This chapter begins by discussing the results of the zooarchaeological analysis of 

Chinikihá’s assemblage, in particular of Operación 114, a deposit that contains a set of 

attributes that could be characterized as the result of feasting activities.  Particular 

attention is paid to the taphonomic history of the deposit, as this is essential for the 

understanding of the behaviour or behaviours that contributed to its formation.  In order to 

do so, a list of features that characterize feasts in the anthropological literature is used and 

comparisons between them and Chinikihá’s data are conducted in order to test if this 

context meets the expectations of a feasting event.  This discussion is placed within 

current interpretations about the Late/Terminal Classic, a period that has been defined by 

changes in the exploitation of faunal resources as a consequence of changes in the socio-

political situation, and that had major consequences on the faunal exploitation by the elite 

(Emery 2010).   
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Supporting this discussion is the isotopic analysis results conducted on human and animal 

samples in order to explore the faunal dietary contributions to human’s diet, and to 

characterise their dietary consumption patterns during the Late/Terminal Classic period.  

The isotopic evidence is very important as it allows us to explore how animals were 

treated.  They may have been kept in captivity and fed purposely by humans, as it was 

expected for many rituals during that period.  Isotopic data also provides indirect 

information about faunal exploitation during periods of intense ritual activities and animal 

management during the Late/Terminal Classic period.  Finally, the analysis of feasts and 

their importance in Chinikihá is part of a broader regional discussion by comparing 

Chinikihá’s data with other similar assemblages from other sites in the Maya area.  

Ultimately, this discussion aims to demonstrate the complexity of identifying feasting in 

the archaeological record, and to test its presence through zooarchaeological analysis. 

 

Results of the Zooarchaeological Analysis 

Using a traditional zooarchaeological approach, this thesis has demonstrated that several 

hypotheses about the exploitation patterns of the elite in the Late/Terminal Classic Maya 

of Chinikihá can be evaluated.  Three tests were applied in order to explore the 

distribution of faunal remains, and ultimately identify the distribution patterns of the 

remains.  These tests were:  

 

1. Testing for a spatial patterning  

2. Testing for processing patterns  

3. Testing for rituality  

 

The presence of a stuccoed floor was used in order to explore possible differences in the 

distribution of the materials.  The material was grouped into two units, under and above 

the floor (Layers IV-V and Layers I-III respectively).  This involved the study of the 

spatial distribution of the materials in the context, the processing patterns of all faunal 

remains, especially the white-tailed deer, and finally, the taphonomic history of 

deposition was tested in order to identify the possibility of the assemblage was the result 

of ritual or feasting behaviour.  The results from these tests are summarized in Table 10.1. 
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 Hypothesis Statistical test Interpretation 
Discrete groupings of 
materials in the deposit  

Not significant No difference in the 
distribution of fauna by 
Layer; no difference 
under and above the floor 

Differential patterning by 
age 

Not significant No difference in the 
distribution of age by 
Layer; overall preference 
of animals in prime-age 

Difference in the 
distribution of carnivore 
chewing  

Not significant No difference in the 
distribution of carnivore 
chewing by Layer; all 
materials were exposed 
some time 

Differences in the 
distribution of rodent 
gnawing 

Significant (X2 = 31.2777, 
df = 1, p>0.001) 

There is more rodent 
gnawing under the floor 
(secondary fill) 

Testing for spatial 
patterning 

Differences in the 
distribution of weathering 
stages 

No significant There is no difference:  all 
materials were exposed 
shortly (6 mo-1 year) 

Selection of specific body 
portions 

Not significant No difference in the 
distribution of body 
portions by Layer: torso, 
and upper limbs are 
preferred all throughout 
the deposit 

Selection of specific body 
portions by age 

Not significant No difference in the 
distribution of body parts 
by age: same parts 
selected for sub-adults 
and adults 

Selection of specific body 
portion by species 

Very significant 
(X2=59.248, df = 8, 
p>001) (t = 3.611, df = 40, 
p>.001 

The is a continual 
preference for deer 
haunches 

Cut marks by age Significant (X2 = 5.4100, 
df = 1, .05>p>.01 

There are more sub-adults 
presenting more cut 
marks  

Cut marks by floor No significant No difference in the 
distribution by Layer:  
deer is processed in the 
same fashion 

Testing for 
processing 

patterns 

Burning or heat exposure Not significant No difference in the 
distribution of burned 
materials by Layer:   

Selection of left side for 
ritual 

Not significant No marked difference by 
sidedness by body portion 
nor by Layer 

More juvenile animals in 
ritual/ceremonial deposits 

Not significant No difference in the 
distribution by Layer  

Male animals were 
preferred for ritual activities 

Not enough data Not conclusive 

Similar treatment for fauna 
and humans 

Significant (X2 = 3.6866, 
df = 1, .05>p>.02 

Similar processing of 
fauna and humans 

Testing for ritual 
exploitation 

Distribution of separate 
groups (shell, modified 
fauna, humans, deer, dog, 
etc 

Not significant No difference in the 
distribution of all 
categories by Layer  

Table 10.1.  Results from the three tests conducted in Operación 114. 
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Testing for spatial patterning: Results 

Testing for a spatial patterning considered the presence of a stuccoed floor between 

Layers III and IV of the deposit, analysing possible differences between the contexts 

under and above it.  In order to do so, the materials were grouped in two main categories, 

according to their distribution in the upper context (Layers I-III) and under the floor 

(Layers IV-V).  It was thought that a different distribution pattern that could be identified 

through zooarchaeological analysis.  This was done so with the ultimate aim of 

identifying the behaviour behind the formation of Operación 114 and to identify the type 

of context this deposit represent.  The results show that despite a floor being laid, there 

were no significant differences in the distribution of the materials, nor could a specific 

patterning be identified.  Nonetheless, several generalizations can be made.  The materials 

showed no specific distribution by Layer; however, two largest concentrations of 

materials were identified against the back wall of the Palace.  These concentrations could 

represent two separate “dumps” located in Squares K1 (25.09%NISP) and J2 

(16.74%NISP).  These squares also contained the highest concentration of ceramic 

sherds, corresponding to preparation and serving wares.  In the same location, the highest 

proportions of white-tailed deer, and domestic dog remains were identified, two species 

that are critical for their dietary role in feasting and their symbolic importance.  

Coincidentally, the highest proportions of jute shells were also found in Square K1 

(65.95%NISP), but in smaller concentrations in all other squares.  . 

 

For most of the mammals present, there was no difference in distribution in terms of age, 

when the floor was considered, but it was noticed that there is a high proportion of prime-

aged animals, including both immature (12-29 months) and sub-adult (29-35 months) 

animals.  Other age categories such as juvenile and old are less frequent.  This is 

particularly true in the case of the white-tailed deer.  This distribution is often 

characterised as a “prime-age mortality profile” (Stiner 1990), as the bulk of the sample is 

comprised of animals that are slaughtered when their maximum size and weight has being 

reached, returning the maximum amount of meat.  A large percentage of deer in their 

prime are composed of both immature and sub-adult animals, although the animals may 

not have reached a complete fusion in all their skeletal elements.  In the case of white-

tailed deer, 59.96% of all deer remains fall in this category.  The prime-age profile is also 

observable among the dog and rabbit remains through the analysis of epiphyseal closure, 

with dogs at the completion of their first year of life, and for rabbits, after four months of 

age.  Therefore, there seems to be continuity in the selection of prime-aged animals 
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throughout the whole context.  The distribution of animals by age groups provides 

interesting information about the hunting strategies and faunal management by the 

inhabitants of Chinikihá.  The presence of deer, dog, and rabbit in this context is 

consistent with that of other similar deposits.  Furhter, the addition of jute shells in the 

later part of the deposit (above the floor), stresses their importance as a dietary resource 

for the elite during the Late Classic period (Pohl 1990).   

 

Another factor that needed testing for spatial patterning was the distribution of non-

human modifications and weathering stages observed on the faunal remains.  When 

carnivore chewing was analysed independently, there was no observable difference in the 

distribution of marks under and above the floor.  However, more than 60% of all faunal 

remains presented some carnivore chewing all throughout the deposit.  This suggests that 

the materials were left exposed for some time before being covered.  Contrasting this with 

the high presence of carnivore chewing, rodent gnawing was relatively low (5.31%), and 

was concentrated in Layers IV-V.  This suggests that the materials under the floor may be 

part of a secondary deposit, in particular used as a construction fill.  The distribution of 

weathering stages throughout the context resulted in no significant difference, with most 

of the material being mildly exposed (Stage 1), although some bones presented advanced 

stages of weathering.  Combining the faunal modifications data with the distribution of 

weathering stages suggests that most faunal remains were left exposed in average six 

months up to a year, a practice that is common for domestic middens in ethnographic 

studies for the Maya region. 

 

Testing for processing patterns: Results 

There is no doubt about of the importance of deer as a dietary component, especially in 

Operación 114.  As such, identifying the presence of specific age groups, body portion, 

and sidedness in the deposit was important to establishing butchery patterns.  The results 

obtained indicate that all body portions were present, suggesting complete carcasses were 

arriving at the site for their complete processing, from discarding low utility parts, to 

dismembering and preparing those parts for consumption.  Although there is a high 

proportion of torso, upper front limb and upper front back limb remains, there was no 

significant difference in the distribution of body parts by layer.  Torso, and upper 

segments of both limbs were the main body portion in the whole deposit, and their 

presence in all layers suggest that this pattern was maintained all throughout the life of the 

deposit.  There was also no significant difference by age, and the same three main body 
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portions were selected from individuals of all ages.  When body part values were 

normalized to contrast the great number of individual vertebrae present, there was a clear 

selection of the upper segments of front and back limbs, being most prized section of deer 

that yields the largest quantities of meat.  The argument that the the haunch was 

deliberately selected was based on the high percentage of scapulae and innominates, as 

the femur and humerus were present in much smaller proportions.   

 

There was a high proportion of bones from the meaty body portions presenting cut marks 

and other processing modifications in Operación 114 that suggest their processing for 

dietary consumption.  There was no significant difference in the distribution of cut marks 

among the different layers, but there was definitely a significant correlation between cut 

marks and age, with sub-adults presenting more cut marks than the adults.  Other 

processing marks include heat exposure, as reflected by the presence of changes in colour 

and texture present in the bones, which added to a total of 16.11%, including 

predominantly white-tailed deer remains, but also other species, including dog, peccary 

and rabbit.  Specimens affected by burning included changes in the consistency and 

variations in colour, ranging from dark yellow to completely calcined bone, characterised 

by its white/black colour.  Only two human bones presented changes consistent with 

boiling.  However, the distribution of heat-exposed materials by Layer was not 

significant, and no grouping was observable. 

 

Testing for ritual exploitation: Results 

The statistical analyses performed for this test aimed to identify a ritual use of faunal 

resources, considering their symbolic role in feasts.  It was determined that there was no 

selection of body parts by sidedness, with left and right elements distributed randomly all 

throughout the deposit.  A high percentage of juvenile animals, a common marker of 

ritual consumption, also resulted in no significance, and the scarce data by sex was 

inconclusive to detect a preference for either sex.  The similarity in treatment between 

isolated human remains and deer, suggest their deliberate inclusion, and possible 

consumption in ritual ceremonies in Operación 114.  However, when the distribution of 

all other analysed categories (worked bone, shell, and so on) was considered, no 

significant differences were detected.   

 

Given the previous research on ritual, with their concepts of human and animal sacrifices, 

it is important to assess how this deposit reflects this pattern.  According to Schele (1984) 



 309

and Freidel (1986), sacrifice, especially of human victims, was seen as a vital component 

in the transmission of dynasties.  The presence of human remains with clear 

anthropogenic modifications including cut marks, “green stick” fractures, and changes in 

colour due to heat exposure are similar to those present on the faunal remains.  The 

inclusion of human remains in a context mainly derived from a consumption episode or 

episodes, suggests that at least some humans suffered a similar treatment to that of 

animals, and it may be interpreted as evidence of cannibalism (Turner and Turner 1999; 

White 1991:394).  However, in this sense, the consumption of human flesh would have 

been highly restricted to certain segments of the society.  The presence of human remains 

in Operación 114 supports the notion of ritual feasting, and along with dog remains, 

musical instruments, incensarios and other ritual paraphernalia, reinforces the notion that 

this was not the result of an ordinary meal, but of ritual nature (Emery 2004b:101).  The 

topic of cannibalism and human and animal sacrifice, and how to recognized both in the 

archaeological record needs further exploration in the future. 

 

In summary, the results from the zooarchaeological analysis suggest the composition of 

the deposit looks very homogeneous and very little differentiates the context under the 

floor from those materials deposited above it.  It was concluded that the materials under 

the floor may have entered the archaeological record as a secondary context, with the 

materials part of a construction fill.  On the other hand, the context above the floor may 

reflect a primary deposit, where feasting activities can be more accurately identified than 

its counterpart under the floor, and represent a primary deposit.  It is possible that the 

differences between the two units created by the presence of the floor could be the result 

of different formation processes or behaviours that were then combined as part of the 

taphonomic history of the deposit.  This coincides with known practices of reutilization of 

spaces by the Maya that result in mixed deposits and contexts; this is particularly 

common for ritual deposits (Lucero 2006).  Ultimately, the context in which these 

remains appear is directly associated to the construction sequence of the structures around 

the deposit, and the paths in which they are integrated in the archaeological record.  

Considering the temporal length of occupation of Operación 114, that is 100 to 150 years, 

the distribution of the materials suggests a periodical use of this context for the discard of 

feasting remains.  Due to its large occupation however, deposits that reflect a long 

occupation become more complex, and their distinctive characteristics get obscured, often 

become more palimpsest-like (Hutson and Stanton 2007). 
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Results of the Isotopic Analysis 

The results for the δ13C isotope analysis for the deer samples from Operación 114 

confirm that wild deer were mainly targeted, as most of that these animals had a diet 

composed predominantly of wild plants, while only two samples (one deer and one 

peccary) indicated that they may have eaten a little more corn, probably from browsing in 

milpas.  These results contrast sharply with deliberately fed deer from Lagartero, which 

are consistent with a diet either exclusively of corn since their infancy (-7.3‰) or for a 

short period of time, but long enough to be reflected in their long bones (-12.7‰) (White 

et al. 2004:150-151).  These values could not be the result of opportunistic grazing in 

cornfields.  In comparison, the results obtained for Chinikihá and Chancalá include ten 

deer and one peccary, whose δ13C values average -20.30‰, indicating that their diet 

consisted mainly of C3 plants which may have included some wild grasses, legumes, and 

fruit trees, although some animals may have had access to maize fields.  Furthermore, 

these results stress the fact that the deer were hunted in the wild, rather than kept in 

captivity.   

 

Evidence for wild deer is available from different sites and chronological periods, 

including the Preclassic sites of Colhá and Cuello, and the Classic period sites, including 

Lagartero, Copán, Tikal, the Petexbatún and the Pasión River regions (Emery et al. 2000; 

Masson 2004b; White et al. 2001b, 2004; Wright 2006).  Overall, it seems that during the 

Classic period, the ancient Maya preferred to obtain their meat from wild resources (Wing 

1978).  However, it is important to acknowledge that there is still some debate the animals 

in captivity, were being fed with corn (White et al. 2004:144).  An alternative view 

suggests that if in captivity, these animals could have been fed with other plants including 

ramón leaves (Brosimum alicastrum) (Montero et al. 2011; Tykot et al. 1996:358; Wright 

1994), resulting in a C3 signature indistinguishable from a varied wild diet.   

 

In contrast to the exploitation of deer and other wild animals, the dog was one of the only 

true domesticate that the Maya had access to since the Preclassic period (Olsen 1985; 

Wing 1978).  The use of dogs as food reflects a long-standing tradition in the Maya area 

and in all Mesoamerica in general, as it is well known that the Maya used the dog as a 

dietary resource has been documented since the Preclassic (Clutton-Brock and Hammond 

1994).  It remained a constant staple through the Classic, and until Early Hispanic times 

(deFrance and Hanson 2008).  The lack of processing marks on dogs has raised questions 

of how dogs were prepared for consumption.  Hamblin (1984:116) suggested that the lack 
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of cut marks in the Cozumel dog assemblage might be because dogs are stewed as 

opposed to roasting, while alternatives have been suggested (Clutton-Brock and 

Hammond 1994:820). 

 

Domestic dogs were probably fed with household scraps, so little energy had to be put 

into their rearing.  Only on special occasions, dogs would be fattened exclusively with 

corn, as a lead up to its ritual consumption (Shaw 1991:67).  The preference for dog meat 

seen in various sites during the Preclassic seems to decline during the Classic period, 

when there are fewer examples of fattened dogs, only to be favoured again during the 

Postclassic period (Hamblin 1984).   

 

For Chinikihá, only one enamel sample was obtained from a dog specimen.  However, it 

can be observed that the this dog’s δ13C value (-7.4‰) is more similar to the values of 

humans (-2.00 to -4.77‰) than to those of the deer sample (-10.90 to -13.63‰), 

suggesting that this dog may have been living in the same spaces as the humans, and 

being fed primarily with corn, or it was scavenging through food scraps left by humans 

(Clutton-Brock and Hammond 1994; White et al. 1993, 2001b, 2004).   

 

Meat consumption has also been explored through δ13C values of the animals consumed 

in such events.  This technique is especially helpful when studying events where most or 

all the population would have participated, and allows us to examine minor differences in 

meat consumption by gender and social groups.  It has been proposed that high class 

members consumed bigger quantities of corn as a beverage during rituals (LeCount 

2001), or as food (Gerry and Krueger 1997), especially among those sites where maize 

was more socially valued (White et al. 1993).  Finally, for some authors, the difference 

between social classes is in the diversity of their diet, especially plant diversity, being 

higher for the elite than for the lower classes (Lentz 1991; Reed 1994:216; Whittington 

and Reed 1997:160; White and Schwarcz 1989:465).  The diet of the elite was greater in 

animal protein (Shaw 1999), but others suggest that meat consumption was minimal for 

all the social classes.  These observations come from just a few sites that reflect 

distinctively higher meat consumption by the elite, including Caracol and the Petén area 

in Guatemala (Chase et al. 2001; Pohl 1985a, 1990).  Ultimately, it is still not clear 

whether different social classes consumed differing amounts of meat. 
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Nevertheless, if elites were consuming more meat and/or a greater diversity of wild 

plants, it would be expected that the members of the higher class would have consumed 

proportionally less corn, and its δ13C values would be less positive and a δ15N more 

positive (Gerry 1997).  Evidence for a differential corn and meat consumption by the elite 

has been obtained from different sites and chronological periods, including Altun Ha 

(White et al. 2001a), Lamanai (Coyston et al. 1999; White et al. 1994), and Pactibún 

(White et al. 1993) during the Preclassic period (White and Schwarcz 1989:458), and in 

the Petexbatún region, Caracol (Teeter 2004) and Copán during the Classic (Chase and 

Chase 2001; Reed 1999; White et al. 1993; Whittington and Reed 1997; Wright 1994, 

2003).  During the Late Classic period in particular, differential access to resources was 

based on gender and status (Scherer et al 2007; Wright 1997).  Contrasting data from the 

Postclassic show that there was no significant difference between people form the 

Postclassic classes (Williams et al. 2009; Wright 2009).  In this analysis, the dietary 

patterns of the elite at Chinikihá were explored by examination of their differential access 

to meat and plant resources.  By studying their consumption patterns throughout their 

lives based on results from the long bone collagen and teeth apatite in the samples, an 

insight into their dietary habit was achieved.   

 

While the δ13C values indicate that the bulk of the human diet at Chinikihá was based on 

corn, it can be seen that women and members of different social strata (represented by the 

male remains in Operación 114) had a larger corn intake than male members of the elite.  

On the other hand, the δ15N values highlight that there was a larger variability in the 

access of meat, with elite males consuming the most.  The differential consumption of 

meat seems to be based not only on gender differences, but also by other socially-dictated 

practices, as at least one male individual had the highest meat consumption of the entire 

sample, and this access to meat may have started when he was a young boy.  The two 

lowest δ15N values include a woman buried outside the North Complex and the remains 

of male deposited in Operación 114.  The differences observed in the isotopic analysis are 

corroborated by the burial treatment, grave location and grave furniture from the burials.  

Because of the limited number of samples tested at Chinikihá, there were no significant 

differences recorded.   

 

The isotopic information from the burial samples from Chinikihá is similar to that from 

other inland sites during the Late/Terminal Classic period (see Wright and White 1996) 

and suggests that meat consumption did not decline abruptly (Emery 2010:185).  This 
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tentatively suggests that in many sites during the Late/Terminal Classic, meat 

consumption remained constant.  It may also be true for periods before and after this time, 

but more data is needed to examine this. 

 

Situating the Results within the Dietary Failure Model  

Emery (2010:121-122) enumerates a series of predictions that need to be present in order 

to support the so-called model of dietary failure during the Late/Terminal Classic period.  

One of the predictions suggests that a change in the exploitation of faunal resources was 

observable, especially of those species that were favoured, resulting in an increase in 

hunting pressure.  The consequences of this would translate into a rapid rise in the use of 

species of greater value, accompanied by an increase in the presence of meaty portions or 

primary cuts.  This was accompanied by a generalized inefficiency in carcass use that 

would result in waste (Emery 2010). Three predictions were then tested at Operación 114, 

including an increase in hunting pressure, an increase of meaty sections, and a generalized 

inefficiency in the processing of carcasses.   

 

1.  Hunting pressure, incremental use of favoured species and increased diversity 

It has been proposed that the increase in demands for larger mammals during the Classic 

would have put pressure on the animal populations (Pohl 1985a), especially those species 

that were favoured.  During the Preclassic, forest clearing for cultivation started and may 

actually have been a positive factor as deer would have been attracted to these new forest 

edge areas, bordering with savannah, making larger populations of deer possible at the 

initial stages of the Classic period (Pohl 1976:121).  As human population increased to its 

maximum levels during the Late Classic, pressure was exerted on the wild resources 

(Pohl 1976:121).   

 

During the Classic period then, demands for agricultural and meat resources rose, and it 

has been suggested that the profile of exploited species would show an increase of 

juvenile or younger animals as a consequence of an earlier depletion of bigger animals 

(Emery 2010), with a marked increase  in faunal diversity towards the Terminal period 

(Emery 2007b).  Thus, juvenile animals are expected to be at their highest proportions 

during periods of highest political activity, accompanied by higher species diversity.   

 

The increased exploitation of younger animals ultimately would have resulted in the 

exploitation of a higher diversity of species at the core of some ceremonial sites, but 
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primarily in the periphery of larger sites (Pohl 1985a; Whittington and Reed 1997; Wright 

1997).  This trend is observed at sites from different regions.  For example, during the 

Late and Terminal Classic, an increase in the amount of faunal remains is seen at Caracol 

(Teeter 2001:349-350).  This is illustrated by an increase in the use of exotic fauna, such 

as birds and smaller fauna, including opossum, armadillo, margay, jaguar, racoon, tapir 

and coati, and their presence was restricted almost exclusively to elite contexts.  Although 

some of these species are used as food, for ritual purposes, large mammals were still 

preferred rather than small and/or medium ones during the Late Classic (Masson 

1999:106).   

 

The evidence from Chinikihá suggests that there was not a noticeable increase in hunting 

pressure.  From the age distribution of deer in all the layers of the assemblage, it can be 

seen that there was no important change in the age profile; the percentage of young fawns 

did not increase, but on the other hand, there are more young adults in the top layers.  

Overall, the focus on animals in their prime throughout the context indicates a 

homogenous exploitation pattern focused on young adults and the presence of a few 

juvenile individuals in the sample can be explained as probably the result of opportunistic 

hunting or trampling, and not the result of a shift in the exploitation patterns.  This is 

similar to other sites in the Lowlands, such as Motul de San José, where deer numbers 

during the Late Classic remain fairly constant (Emery and Brown 2012:109).  

 

Contrastingly, evidence of hunting pressure seems to vary depending on the location and 

temporality of a site.  In the riverine site of Laguna de On, the scarcity of faunal bones 

during the Late Classic indicates that the hunting pressure on animal resources was high, 

possibly as a consequence of land clearing for the expansion of agricultural land (Masson 

1999).  Masson (1999:99) suggests that this conclusion can be extended to all of Belize.  

What we can observe is that there is a great variability at the regional and site level.   

 

Associated to dietary scarcity, it has been suggested that new foods were introduced as an 

emergency measure, and these include less-favoured “famine” foodstuffs (Emery 

2010:122).  One example of such foods would be the appearance of freshwater shells or 

jutes, as these usually have a connotation of a lower class foodstuff (Nations 1979), 

especially in modern days.  Nevertheless, it has been observed that both deer and jute 

shells are symbolically linked to the concepts of fertility (Halperin et al. 2003; Pohl 

1981); hence, it is not rare that after their consumption in ritual feasts, they are later 
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discarded in the same contexts.  According to some authors, there is enough 

archaeological evidence of feasts involving mammals and jute, and this may be an old 

tradition in the whole area (Halperin et al. 2003).  

 

Directly linked to the topic of hunting pressure, there was no evidence for a higher 

diversity.  On the contrary, data from Chinikihá is similar to that from other 

Late/Terminal Classic period sites, where intensification in the use of some resources has 

been reported.  Intensification on deer was accompanied by a change in the proportion 

other species, with a decrease in dog and human proportions from Layers IV-V to I-III.  

Emery and Brown (2012:105) mentioned that there is less taxonomic variability and 

fewer larger game animals in periods of political turmoil.  Comparing with Motul de San 

José, there is a drop in the numbers of large game during the Late Classic, when there is 

more political activity. 

 

In terms of diversity, Operación 114 has one of the lowest indices and therefore does not 

support the hypothesis of an increasing diversity towards the Late Classic period.   Futher, 

the data from Chinikihá, provides new evidence that during the Late Classic period, deer 

populations must have remained stable, and this is similar to the Petexbatún region 

(Emery 2010).  The relatively low diversity that defines the different Operaciones under 

study, especially Operación 114, suggests that there was an ongoing selection of a few 

species, from which the white-tailed deer is the most important.  Low diversity values are 

comparable to other elite deposits in the Lowlands characterized by a low diversity, 

accompanied by an emphasis on white-tailed deer, which in turn represents a high meat 

content (Emery 2003:498; Pohl 1976:192).  Comparable sites include Seibal, Altar de 

Sacrificios, Tikal (Pohl 1990), Caracol (Teeter 2001), Aguateca (Emery 1998), 

Dzibilchaltun (Wing and Steadman 1980), and Chichen Itza (Götz 2005).  The high 

frequency in which white-tailed deer is present, indicates that this species was probably 

an abundant resource through the whole Late Classic period, which represents at least 

100-150 years of occupation (Murciélagos/Balunté phases).  This species is present in 

different habitats, including the savannah and disturbed forests with secondary growth; 

hence, deer are naturally attracted to milpas and other human-modified landscapes.   

 

The intensification in the exploitation of a few or specific species is not only observable 

during the Late Classic, but also during the Late Preclassic, a period also of major social 

changes, characterised by the shift from small communities to hierarchical organized 
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centres, as seen at Colhá, Belize, around 100 BC (Shaw 1991).  A few species were the 

main focus, these included terrestrial mammals—mainly the dog—but also marine 

resources that were obtained most likely through long-distance exchange (Shaw 1991).  

The main characteristic of the faunal exploitation seen during the Late Classic period is 

the overall predominance of the white-tailed deer in ritual and refuse contexts in sites 

including Seibal, Altar de Sacrificios, Toniná, Tikal, Piedras Negras and Copán among 

others (Masson 1999; Olsen 1972; Pohl 1985a; Soto 1998; White et al. 2004).  It is 

probable that the Maya of Chinikihá would have exercised some sort of resource 

management over the meat resources, primarily the deer, by avoiding killing young 

fawns, and sparing them for the future, in order to secure access to prime age animals for 

other consumption episodes.  This would serve two goals, to allow for some predictability 

over the meat resources, and also to maintain more stable deer populations.  

 

This point is interesting, as some researchers have proposed that with the human 

population growth from the Preclassic to the Classic period, it would be expected that 

some sort of management of wild animals would be implemented to secure access to 

meat, especially for ritual ceremonies.  This possibility has been considered at length by 

several authors because it is known that during the Postclassic period, populations of wild 

animals, including deer and peccaries, were home grown, especially for their use in rituals 

(Carr 1996; Pohl and Feldman 1982; White et al. 2001b).  In recent times, several authors 

have explored the possibility of faunal management extending back to the Classic period 

(Clutton-Brock and Hammond 1994; White et al. 1993, 2001b).   

 

Faunal management could take different forms, including the targeting of specific age 

groups such as young adults, in order to maintain the populations of adults in the wild for 

further reproduction.  Another method of animal management imposed by the elite (Pohl 

1985a:138) would have been included a restricted access or control of the forests where 

deer inhabited, along with other elite-controlled fauna, such as jaguar and monkeys 

(Taube 2003).  However, it is possible that there was a more permanent form of 

management, by placing animals in captivity (Carr 1996; Masson 1999; Masson and 

Peraza Lope 2008:173; Tykot et al. 1996).  This would imply that some of these animals 

were tamed and hand-fed with corn.  Management of wild animals in the Maya Lowlands 

during the Late Classic period was focused particularly on deer and peccary, two species 

that would produce large amounts of meat.  Both species are known to adapt well to 

human contact, as seen in modern ethnographic accounts with young peccaries being 
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breast-fed by Maya women (Kirchhoff 1963; Pohl 1976; Pohl and Feldman 1982; Tozzer 

1941:127).   

 

2.  Associated increase in the use of meaty portions by elites 

According to Emery (2010:122), in the period immediately before the collapse of the 

Late/Terminal Classic period, the increase of favoured species would also be 

accompanied by an increase in the use of the meatier portions favoured by the elite.  This 

also would be noticed by a change in preparation methods of butchering and cooking.   

 

In the Maya literature, there are plenty of examples suggesting that specific elements 

were identified as exclusive to the highest segments of the society, especially those body 

portions that correspond to the best meat cuts or carry the maximum meat yield.  In the 

case of the white-tailed deer, the upper front and back limb sections have been related to 

the elite and priests by iconography and archaeological data (Pohl 1985b, 1994; López 

2006).   

 

In Chapter Eight it was discussed that the three most frequent body parts represented in 

Operación 114 were torso, upper front and upper back limbs.  Due to numerical 

differences between vertebrae and long bones from limbs in a complete skeleton, 

vertebrae values were normalized, stressing the real importance of the upper back limb, or 

haunch.  With such a standardized distribution of animals by age and body parts, the elite 

controlled the procurement of faunal resources for feasting events (Pohl 1976, 1985a; 

Shaw 1991).  Moreover, the homogeneity in the distribution of body parts observed all 

throughout the deposit suggests that the resources were specifically targeted and brought 

back to the site for further processing.  

 

To meet the prediction of an increase in meatier portions, not only would the haunch have 

to appear in exclusive association with elite contexts, but also, there should be an increase 

in their frequencies through time.  In Figure 10.1 the distribution of deer body portions by 

Operación is presented.  It is possible to observe that segments of high and low values are 

present in other contexts.  Specifically, upper back limb remains, were also found in other 

contexts, including Operación 110 (construction fill), and Operación 201 (midden).  The 

haunch bones found in these two contexts include both femur and innominate, and this is 

interesting because the presence of both bones suggests that they might be related to a 

dietary consumption, especially in the case of the innominate, discussed previously.   
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The presence of cut marks on deer bones in Operación 201, and the lack of tools or 

ornaments made of deer bones in both Operaciónes, supports the role of deer as food in 

these two contexts.  In comparison, during the Terminal Classic at least in Dos Pilas 

(specifically in L4-3 workshop), Emery (2010:184) did not observed a change through 

time in the distribution of meat-bearing elements Late Classic, but an intensification in 

carcass processing, especially in the use of limb and cranial bones especially the upper 

hind and upper front limb bones for the manufacture of bone tools.  This intensification 

however, reflected a shifting from a focus on subsistence to the almost exclusive use for 

tool production (Emery 2010:184).   
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Figure 10.1.  Distribution of white-tailed deer body portions by Operación. 

 

The distribution of deer body portions in other Operaciones at Chinikihá, especially those 

parts considered more valuable and exclusive to the elites, can then be explained in 

different ways.  First, that deer access was not as controlled as thought before, with other 

segments of society also being able to access an important resource, such as deer, for 

dietary consumption (Emery 2003:511).  This is especially reflected in Operación 201, as 

it also represents a midden in its lower level.  It is possible then that satellite sites were 

probably allowed to keep and consume prime cuts, discarding them at their own locations 

(Emery 2007a:62).  An alternative explanation would be that deer portions were 

redistributed during feasting events sponsored by elite, who had the power to gather 

larger amounts of resources (Pohl and Pohl 1994).  The amount of deer remains in all 

other Operaciones is too small to draw firm conclusions, but it is suggested that the 

presence of faunal remains in them could be as result of their inclusion as construction 

fill, a common practice among the Maya.   
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To test for an increase in high value meat portions through time, the distribution of meaty 

and non-meaty parts in Operación 114 is shown in Figure 10.2.  The distribution of the 

deer remains in both units is very similar, with an over-representation of meaty parts and 

almost a complete lack of non-meaty sections.  Age was not an influencing factor, and the 

favoured parts were the same for sub-adult animals than adults, and these remained fairly 

constant throughout the whole deposit.  However, not all body parts are equally present in 

the same amounts, with head and distal elements being represented in very low 

proportions (7.86% and 0.74% respectively), while the upper front and back limbs are the 

most frequent elements represented, adding up to a staggering 67.62%.  The distribution 

of body parts also reflects a preference for those body portions that are meat bearing parts 

such as axial (neck and torso) and limb (upper front, lower front, upper back and lower 

back limbs).  Non-meat bearing categories include the head and distal elements, and their 

presence is not significant.   

 

The prevailing representation of these body parts not only shows the preference of the 

elite for the highest meat yielding parts, but also could be interpreted as the removal of 

low utility body parts in the earlier parts of the butchering process.  This is supported by 

the distribution of cut marks on distal elements that were still articulated, and other non-

meaty articulations.  Non-valuable body portions (with no meat yield or no potential use 

as raw material) is a characteristic of distal elements from both front and back limb, and 

they seem to be removed in areas where the upper section is being prepared for 

consumption, as noted for Lagartero, another context that represents at least some feasting 

debris (Koželsky 2005:49).  The high presence of skull and long bones in modern hunting 

shrines (Brown and Emery 2008; Brown 2005) suggest that it is possible that some head 

and distal elements might have been deposited elsewhere.  Again, the variability in which 

body portions are distributed in assemblages identified as high elite, contributes to the 

difficulty in the identification of the behaviour that formed it. 
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Figure 10.2.  Distribution of meaty parts (axial and limb) and non-meaty (skull and distal) 

grouped by Layers I-III (above the floor), and Layers IV-V (under the floor) for 
Operación 114. 

 

There is a relatively high percentage of cut marks found on deer bones (28.45%) when 

compared to the rest of the fauna.  These include primary and secondary butchery marks 

that indicate that most of the deer were arriving as whole carcasses to Chinikihá, where 

they were subsequently processed.  This data combined with the fact that virtually every 

part of the deer skeleton is present in Chinikihá, suggest that most of the animals were 

acquired locally in the surroundings of Chinikihá, where they were processed (see 

Montero 2008).  However, it was not possible to observe a change in the butchering 

patterns over time.   

 

Further evidence of changes in cooking methods is not very clear.  For other feasting 

middens, it has been sugested that animals were prepared by roasting rather than boiling 

(Eppich 2009); this being especially true when preparing large animals.  Pohl (1989:140) 

suggests that deer forelimbs were given to the elite for their consumption, along with 

skulls, which were roasted or burned, in order to access the brain, tongue or marrow (Pohl 

1976:19).  

 

Boiling of smaller animals such as dogs was preferred over roasting (Clutton-Brock 

1994).  For example, according to Pohl (1989:139), deer were roasted in gridirons and 

then distributed to the community.  Certainly, in Operación 114 there are very few cases 

of direct exposure to fire, with more changes being more subtle, making it hard to identify 

as roasting or boiling.  Whether these two methods were complementary or if there was a 

preference for one or the other, is not possible to identify at the present.  Nevertheless, the 

presence of plates with depictions of tamales being served at feasts, suggests that this may 

have been the preferred way of consuming meat.  Evidence for this comes from the fact 
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that lates and other ceramic vessels heaped with tamales are very common in the 

iconography, while deer legs being offered or consumed are rare (Biro and Montero 

2008).  Alternatively, it is possible that both tamales and roasted legs were served 

together during the celebration of a feast, along with cacao-based and fermented drinks 

(LeCount 2001). 

 

3. Generalized inefficiency in the use of carcasses 

Emery (2010:137) suggested studying the distribution of meat-bearing elements through 

time to see changes in the access to meat resources.  It is predicted here that during the 

“collapse”, the expectation would be to see the complete use of carcasses, rather than just 

favourite portions.  The presence at Chinikihá of torso and neck portions seems to support 

the exploitation of body parts considered of low and medium utility.  More so, their 

presence indicates that the meat from the loins was being extracted, maximizing the 

amount of meat that could have been potentially available.  A point that is interesting is 

that although we know that the meaty legs were being targeted, the ratio in which the 

upper long bones from both limbs appear against the scapula and pelvis indicates that the 

long bones may have being removed from the context, either for their use as raw 

materials in the manufacture of tools, or they could be deposited elsewhere. 

 

Although there were a few instances of semi-articulated bones present in Operación 114, 

these were not considered a sign of waste, since they include mainly low and medium 

utility segments, such as neck and torso, or distal segments.  No haunch elements were 

found articulated, therefore, a generalized inefficiency of carcasses was not observed at 

Chinikihá.   

  

In summary, there is no evidence for a dietary failure at Chinikihá, with the results from 

Operación 114 suggesting that there was continuity in the exploitation patterns, at least 

during the Balunté/Murciélagos phases, during the Late/Terminal period.  Data from 

Chinikihá coincide with the results from the Petexbatún region analysed by Emery 

(2010), concluding that there was no reduction of favoured species or a substantial 

increase in diversity during the Late Classic period.  The introductions of less favoured 

dietary species, or an increase in the efficiency in the processing of carcasses were also 

not observed at Chinikihá or Petexbatún.   
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The Identification of Function of Operación 114 

The large spatial scale and enormous quantities of materials present in the Operación 114 

deposit includes thousands of ceramic fragments, lithics, bone and shell artefacts.  The 

copious amounts of animal remains, allow us to pose questions about the nature of the 

deposit, such as its function as a reflection of ritual behaviours involving meat 

consumption.  In order to do so, an examination of the depositional and taphonomic 

history of Operación 114 was in order to assess whether this deposit was intact and the 

result of feasting behaviour.  Operación 114 was compared with Operación 201, another 

midden in the site of Chancalá, a smaller polity in the surroundings of Chinikihá.  By 

comparing two similar deposits, the possibility of identifying a differential access to 

resources is evaluated.  Furthermore, Operación 114 is then compared with deposits from 

other sites that are similar in their composition, as they have large amounts of animal 

bones, mixed with other materials, including ceramics and artefacts.  This intra-deposit 

comparison aims to identify possible differences in the behaviour behind the formation of 

fauna-rich deposits that look alike.  The relevance of conducting such comparisons is 

because a major problem in the Maya area is defining the type of context, when the same 

suite of archaeological artefacts is present in contexts generated by different behaviours.   

 

Three different contexts were selected: a context L4-3 from Dos Pilas (bone workshop) 

(Emery 2008), Cueva de los Quetzales (ritual deposit) (Emery 2004b), and a feasting 

midden from Lagartero (Koželsky 2005).  Having suggested previously in this Chapter 

that Operación 114 is predominantly the result of dietary consumption, the results from 

the analysis of Operación 114 are contrasted with a set of zooarchaeological markers 

defined in Chapter One, in order to see if this deposit meets all the requirements to be 

classified as the result of feasting activities.  The taphonomic history of the deposit is also 

considered, as this information can add vital data to the discussion.  Finally, some general 

ideas about feasting during the Late/Terminal period are offered.  

 

Operación 114 and its taphonomic history 

Firstly, it is necessary to establish that this deposit is contemporary to the occupation of 

the Palace and not a post-abandonment deposit.  From the history of deposition, it can be 

assumed that the whole deposit is contemporary to the Palace occupation, for several 

reasons, including that there were no intrusive fauna (rodents, birds, and other small 

species) if this deposit was left opened towards when it was abandoned.  No modern 

fauna has been identified either.  This is important, as it has been suggested elsewhere 
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that most middens only reflect the occupation around the time of abandonment 

(Pendergast 1992:70; Stanton et al. 2008).  In this sense, it was observed that the 

materials were deposited and covered routinely, following a short period of exposure, but 

were not left completely exposed.  Radiocarbon dates obtained from fauna samples and a 

glyph present on a plate support the notion that the midden corresponds to the period 

suggested by the ceramics typology, dating the bulk of the assemblage to the 

Balunté/Murciélagos phases (700-850 AD).   

 

Furthermore, a large number of the decorated ceramics are very similar in style with those 

from Palenque, the controlling capital of the Hinterlands during the Late Classic period 

(Liendo 2005).  Chinikihá’s own local lineage that may have started with K’inich B’ah 

Tok’ (Stuart and Morales 2003), may have participated in the political network in which 

Palenque was involved, celebrating various rituals involving gatherings and feasts that 

would have produced large amounts of refuse.  The Operación 114 deposit might reflect 

some of these activities conducted during the Late/Terminal Classic period. 

 

In terms of the distribution of the materials, the deposit appears as a closed deposit, inside 

a pit that looks as purposely dug, although no walls have been detected.  The materials are 

concentrated and have a homogenous distribution, rather than forming thin layers of 

materials, a characteristic of the deposits associated to structures abruptly abandoned 

(Chase and Chase 2000).  Nevertheless, assumptions about how fast the materials were 

laid are not straightforward.  It seems almost impossible to identify discrete episodes 

within the deposit, and most archaeologists would not even considered engaging in such 

an activity, because in most cases, feasting middens represent all types of feasts and 

include a mixture of ritual and mundane activities (Rosenwig 2007:5). This is particularly 

true for those deposits that reflect a long occupation sequence, such as Operación 114.  

Interestingly, the presence of a stuccoed floor sealed the materials under it, potentially 

indicating a difference in use or a transformation in the function of the whole deposit 

through time.  It is through the zooarchaeological analysis that it was possible to detect 

some variation in how the materials were integrated to the archaeological record.   

 

While a high presence of rodent-gnawed bones in the deepest section (Layers IV-V) 

indicates a secondary deposit, the rest of the deposit (Layers I-III) may represent one or 

various primary contexts throughout the life of the deposit.  Although there were some 

minor differences detected in the distribution of the materials, statistical tests showed that 



 324

these were not significant.  On the contrary, the few significant tests suggest that the 

distribution of the deposits all throughout the deposit reflect some continuity and no 

major changes occurred in a period of 100-150 years.  Unfortunately, there are no results 

yet from the other materials present in this deposit, including the complete analysis of all 

ritual ceramics, palinology and lithics need to be considered before a definite 

interpretation between of these patterns can be offered.  

 

Possible examples of different discard episodes include two major “dumping” episodes 

behind the back wall of the Palace (Squares J1, K2), which represent the largest amounts 

of faunal and ceramic fragments present in the whole assemblage.  The ceramics in these 

two squares included primarily processing and serving vessels, and both types were 

intermixed.  Together, both preparation and serving wares in Square K1 represent 38.3 kg 

and 31.4 kg in Square J2.  Cooking wares in these two squares were larger in size than the 

average for the rest of the context.  The serving wares in these Squares were also different 

from the rest, as they had a better finishing or presented decoration more often than the 

rest.  These two characteristics make the ceramic assemblage from Operación 114 

different from other contexts within the site and, even when compared to other sites in the 

Palenque Hinterlands region.  A higher proportion of serving wares than storage vessels 

has been thought as a good marker for the identification of ritual feasting events (Fox 

1996) and has been identified in other feasting deposits, such as Blue Creek’s Special 

Deposit 1 (Clayton et al. 2005). 

 

Other ceramic artefacts reflecting ritual activities were also found in Squares K1 and J2, 

and include ritual forms such as censers and figurines.  In the ceramic analysis, Mirón 

(2012) suggests that the ceramic assemblage represents a mixed deposit of food 

preparation/consumption forms with other forms that represent ritual activities.  Although 

the lithic analysis is not completed yet, a grinding stone or “mano” was registered in 

Square J2 (Layer IV), and is directly associated with processing plantstuffs for food.  The 

presence of bone and shell artefacts in these squares are also high, with 41.5% of all 

artefacts/ornaments appearing in Squares K1 (24.6%NISP) and J2 (16.88%NISP). 

 

A rapid deposition was also inferred by the presence of mortar-covered bones in the 

assemblage.  A total of 333 faunal remains (8.93%) were covered with mortar to different 

degrees.  Mortar or plaster seems to have been quickly splattered over the bones, with 

some bones completely covered and others just present small areas on the surface.  Of the 
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333 remains, most of them seem to be located in Square K1 (49.25%) and Square K2 

(30.34%), with fewer examples in all other squares.  Mortar-covered bones are present in 

all layers, with slightly more under the floor (52.64%) than above it (45.17%); however, 

no patterning was observed by Layer.   Mortar-covered specimens include many of the 

fauna species, but interestingly no humans or tools were covered with it.   

 

To summarize, the main use of Operación 114 seems to be consistent with that of a 

deposit of dietary remains that included primarily wild animals from the immediate 

surroundings, and domestic dogs.  A few bone and shell artefacts, broken in their 

majority, were intermingled, as well as some isolated human remains.  The materials were 

deposited in a series of different moments throughout the Murciélagos/Balunté phases.  

The materials deposited in each of those moments were quickly included in the deposit, as 

suggested by some materials being covered with fresh mortar, and the presence of various 

bones and ceramic fragments that refit.  Nevertheless, once the materials were deposited, 

it is possible that they were not covered immediately, as more than half of the remains 

were exposed enough to be accessed by carnivores.  This characteristic has also been 

identified for other feasting deposits in the Maya area, for example at the site of 

Xunantunich, where 2% of all bones in Group B refit (Freiwald 2010:411).  

Contrastingly, modified bone and human remains do not show any post-depositional 

modifications, suggesting that they may have been deposited in an expedient manner and 

through different pathways. 

 

Given the size of this deposit, and considering the formation and post-depositional 

transformations, this is no ordinary domestic midden.  An MNI for deer in Operación 114 

suggests at least 48 individuals, representing a large amount of meat.  With feasts being 

held for multiple celebrations, including ball games (Fox 1996), end-of-cycle, dedication 

of structures (Ekholm 1990), and possibly feasts being held for marriages, deaths, and 

royal visits from important allies, it would be logical to expect that several feasts might 

have happened while Operación 114 was actively in use.   

 

It is here suggested that although there are references in the anthropological literature that 

indicate that the consumption of large quantities of meat in a single event was the centre 

of ritual practices (see Albalá 2011), the taphonomic analysis of Operación 114 suggest 

otherwise.  Periodical consumption episodes of symbolic resources, including meat, are 

commonly related to feasts around the world (Dietler and Hayden 2001).  These events 
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often coincide with seasonality and are a potential venue for studying the presence of 

several feasting episodes (Curet and Pestle 2010). 

 

At Chinikihá, the possibility of several feasting events can be inferred through the study 

of seasonality.  Evidence of seasonality is limited because of the minimal presence of 

mandibles (n = 10), but it was possible to observe that deer exploitation peaked during 

December and March.  This is equivalent to the winter or dry season; however, deer was 

hunted in lower frequencies throughout the rest of the year.  Specimens representing 

different seasons are intermingled in the same layers, suggesting that there were several 

episodes of deer consumption.  Furthermore, from the presence of different seasons, it is 

possible to conclude that there was no shortage of deer.  Hunters could have accessed 

them throughout the year as required by the elite, for the celebration of rituals involving 

meat consumption.   

 

Deer could have been available all year long because of the implementation of different 

mechanisms, including wildlife management discussed above, but also, it is important to 

consider the possibilities of meat storage and preservation that the Maya may have 

practiced in the past (Shaw 1991).  Examples of deer available through time include 

Caracol, Seibal and Altar de Sacrificios, where deer was available at all times (Pohl 

1989:153).  Particularly for Caracol, it has been suggested that the regular availability of 

deer throughout the year is possibly a consequence of having managed deer by keeping 

them in environmental refuges (Teeter 2001:274).  Meat could also have been preserved 

for future consumption.  Unfortunately, there is very little information on meat storage 

and preservation, except for some data from Postclassic sites on the coast where salt 

production could have been used to preserve fish and other marine resources (Foster 

2002:312).   

 

More conclusively, the results from the isotopic analysis from a group of elite members 

suggest that meat consumption was not a regular activity, but may have been accessible in 

different moments, such as periodic feasting events.  It is important to keep in mind that 

maybe the consumption of meat had a larger symbolic importance than the action itself of 

eating large amounts of meat.  The traditional way of preparing meat in tamales, does not 

require a large quantity of meat, therefore, it could be possible that all site occupants and 

visitors could have had access to meat during a feast.  This is widely supported by the 
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depictions of large plates heaped with tamales (Reents-Budet 2000:1026; Zender 

2000:1044) presented to the royal class in what seems to be festive or public activities.  

 

In light of the ongoing analysis of the assemblage and the evidence from other non-

osteological markers suggests that the assemblage in Operación 114 may be the result of 

various feasting events.  However, there is always the possibility that Operación 114 may 

represent a series of mixed deposits, a cumulative palimpsest of activities (Bailey 2007), 

including the remains of different types of feasting and other activities, amongst others.  

The true extent of activities and behaviour present in this context may never be known.  It 

is just not possible to discern between such activities at a finer scale. 

 

Zooarchaeoological Markers for Feasting 

There are many examples in the Maya literature that describe “feasting deposits”.  Other 

contexts containing similar assemblages have been identified as the result of feasting, 

include Altun Ha, Belize (Pendergast 1992), Lagartero (Koželsky 2005), Copán (Hendon 

2003), initial series midden at Late Classic in Chichen Itza (Götz 2008), El-Peru Waka 

(Eppich 2009), Trinidad de Nosotros (Moriarty and Foias 2006), and Blue Creek 

(Guderjan et al. 2003).  These deposits have been identified as feasting debris because of 

the presence of ceramics, food remains (faunal, botanical and isotopic data), and presence 

of exotic goods.   

 

In feasting deposits, it would be expected an immense amount of debris left from the 

consumption activities, including the remains from food consumption in private or public 

events and the transformation of bone to tools, and that it is distinguishable in the 

archaeological record.  Nevertheless, it is important to remember that other contexts from 

completely diverse activities may also resemble a feasting context, as many other ritual 

contexts present the same materials, including faunal remains and other ritual 

paraphernalia.  All of these deposits have been previously grouped under the ambiguous 

term of “problematic deposit”, as defining the nature of such contexts has been very 

problematic.  For example Pagliaro and colleagues (2003:77) determined that the high 

presence of human bone, whole vessels, fragments, and large amounts of elite items and 

other material, including manos, metates, projectile points, jade implements, shell, and 

animal bones were indicative of a desecratory termination deposit.  Similarly, Emery and 

colleagues (2009:787) defined that the archaeological markers for feasts are “typically 

identified based on the high frequencies of species preferred as food, with a high 
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representation of all body parts or large quantities of those portions with the most meat”. 

Emery and colleagues however, caution that the same items are a characteristic in ritual 

deposits such as a hunting shrine.  Ultimately, it has been noted that the functions of 

objects do not reside in their forms, but in the variable pathways created by ritual and 

political agents (Walker and Lucero 2000:133). 

 

Therefore, are there any true markers for identifying feast in the archaeological record?  

More relevant to this study, are there any zooarchaeological markers for feasting?  In 

Chapter One, several markers were identified from the global literature in order to 

identify feasts through zooarchaeological analysis.  In Chapters Seven and Eight, a 

thoroughly analysis was conducted for the whole Chinikihá assemblage, especially for 

Operación 114.  As it can be seen in Table 10.2, all attributes except two were identified, 

the presence of an associated kitchen and/or feasting area, and the presence of rare or 

costly animals used as food.  Until now, no kitchen has been identified near the Palace, or 

in the excavations of Chinikihá as a whole.  Similarly, no area has yet been defined as a 

feasting ground, and although the midden is directly associated to the construction 

sequence of the Palace and surrounding structures, it is impossible to determine where the 

feast did occur.   

 

There are many examples during the Late/Terminal Classic period where it was not 

possible to correlate directly a feasting midden with a kitchen or consumption area, 

including the N14-2 deposit at El Peru-Waka (Eppich 2009) and the A-8 midden at Altun 

Ha (Pendergast 1992).  Nonetheless, there are a few examples of kitchens or areas where 

large amounts of food were prepared for feasts (although not in the immediate vicinity), at 

sites such as Cerén and Kabah during the Classic period (Brown 2001; INAH Noticias 

2011).  Tha lack of an association with kitchen areas has prompted some researchers to 

suggest that maybe food was prepared in other locations and then transported to the 

consumption areas and served in the containers in which it was cooked, such as large 

unslipped jars (Eppich 2009:16).  These vessels then would be discarded in the same 

deposits as the rest of the feast remains, including bones and other serving vessels, 

including highly valued polychrome wares.  The combination of food remains, serving 

ceramics, and ritual vessels, along with other ritual paraphernalia used in feasts then, are 

considered a better marker for identifying feasts (Hendon 2003:225), especially when 

serving festival foods, such as tamales and chocolate (LeCount 1996:261). 
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Zooarchaeological 
marker 

Operación 114 

-High density of faunal 
and ceramics remains 
 

More than 4000 faunal 
fragments (26.5 kg.) mixed 
with more than 33,000 
ceramic fragments (417.95 
kg) 

-Special location or in a 
setting in association with 
ritual activities 
 

Deposit associated to 
Palace in the core of the 
ceremonial centre of 
Chinikihá 

-Associated cooking and 
preparation areas 
 

Not identified 

-Special foods, rarely 
eaten or costly to obtain 

Not identified 

-High proportions of 
butchered and processed 
remains 
 

28.02% of deer remains 
display cut marks 

-Special contexts that may 
be discrete deposits 
 

High concentration of 
fauna and ceramic 
fragments in Squares K1, 
J2  

-High proportions of 
symbolically important 
species 
 

White-tailed deer 
comprises 24.37% of the 
deposit, but no difference 
by sidedness 

-Focus on one species and 
low species diversity 
 

Low diversity index 
(0.75), and focus on deer, 
and dog 

-High frequency of young 
or immature animals  
 

60.04% of all deer are 
immature 

-Presence of articulated 
remains 
 

6.68% of deer bones were 
still articulated 

-Less taphonomic 
modifications of bones in 
feasting contexts (less 
burning, chewing and 
gnawing) 
 

Most deer fragments 
display little weathering, 
and rodent gnawing, but 
heavy carnivore 
modifications (64.02%) 

Table 10.2.  Zooarchaeological markers and their correlates in Operación 114 
(modified from Twiss 2008:420, table 1). 

 

In terms of the fauna used in rituals, most examples cited in literature refer to fauna that 

are locally available as the most common used in feasts.  These mainly include, but not 

limited to, deer, dog, rabbit and freshwater molluscs, which are present in different 

proportions depending the environmental conditions of each site. Fish and other coastal 



 330

resources would be considered costly in inland deposits, and these were not identified in 

Operación 114, stressing perhaps that the importance of fauna resources for feasts is more 

related to obtaining large quantities of meat from animals that are readily available. 

 

The role that fauna played in the economic and political realms of Maya society is 

discussed below.  Trying to identify a specific function of certain animals and molluscs is 

challenging.  It has been stressed throughout this thesis that some animals may have had 

several roles, including those of food and procurement of raw material for tools and 

ornaments (Emery 2007a:58).  These include deer and jute shells.  There is no doubt that 

certain animals considered as exotic (such as birds or wild cats) may have been more 

restricted in terms of who had access to them, and what was their use, all reflected in the 

type of deposits they appear.  But deer, dog and freshwater molluscs seem to appear in a 

variety of deposits, including both ritual or domestic, and in association to all segments of 

society, suggesting that their use was not as restricted or circumscribed as thought before. 

 

That some species have been used in different ways has been identified as a characteristic 

of Maya faunal exploitation (Emery 2007a; Montero 2009).  Deer in particular stands out 

as a “multi-purpose” animal that was present in both non-elite and elite deposits.  The 

deer’s importance was not only related to its symbolic connotations with the concepts of 

fertility, and regeneration, but also to its dietary importance, as it is one of the largest 

animals in the region.  These factors contribute to the confusion when trying to identify 

the nature of the deposit in which the materials are found.  

 

Comparisons with Other Assemblages  

Comparison with Operación 201 

The distribution of body parts in Operación 114 (Chinikihá) and Operación 201 

(Chancalá) are comparable in the proportions they exhibit (Figure 10.3), suggesting that 

both of the sites may have had a similar access to meat sections of white-tailed deer, 

including the torso, upper front and upper back limbs.  Furthermore, the presence of meat-

bearing parts in Operación 201 suggests that even secondary centres such as Chancalá, 

may have had access to faunal resources during the Late Classic period, and it is probable 

they were consumed at the site, since the bones are discarded locally, and most body 

portions are present. 
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Deer comparison
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Figure 10.3.  Comparison between Operaciones 114 (Chinikihá) and 201 (Chancalá) for 

white-tailed deer body portions (%NISP). 
 

The low diversity of fauna at Chancalá is similar from Chinikihá, suggesting an exclusive 

use of a small number of animals in the diet, focused on white-tailed deer and dog in 

particular.  No jute shells were recovered at all from Operación 201, and only three 

fragments of worked bone were recovered.  However, when compared in terms of MNI, 

dog is more frequent at Operación 201 (4 MNI), than at Chinikihá (2 MNI).  While 

smaller sites may have had access to meat due to different reasons, the amount of animals 

was not the same as in larger sites, neither have they presented the same taxa in similar 

proportions.  Both sites have their main period of occupation during the 

Murciélagos/Balunté phases (700-850 AD), however, Chinikihá is considered as Category 

I-1 site, along with Palenque, and therefore the emphasis on dogs at Chancalá may simply 

mean that in smaller polities these were the animals preferred or available, as larger game 

animals were restricted to the ruling elites.   

 

The presence of faunal remains representing primarily from one season (winter), suggests 

that hunting may have been a specialized activity, with faunal remains uncommon in 

contexts outside of those of the elite (Pohl 1990:155).  Nonetheless, control of faunal 

resources may just started during the Classic period, as Leslie Shaw (1991:64) suggests 

that during the Late Preclassic period at the site of Colhá, meat procurement from 

terrestrial and marine resources may have been conducted along with agriculture.  This is 

especially true for those cases when faunal resources were captured with nets and traps, 

which are usually set up in or near agricultural land.  Whether farmers conducted it as a 

part-time activity, or by specialized hunters, or even by the high class members 

themselves (Pohl 1990:155), it is a topic that requires further study in the future. 
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During the Classic period, deer, dog, and freshwater turtle represent the three most 

popular animals chosen for feasting events around the Maya area, with the dog probably 

representing the only true domesticate (White et al. 2004:156).  There were no turtle 

remains associated with a dietary consumption found in Operación 114; however, the 

presence of deer and dog remains in feasting contexts is deeply related to the symbolic 

role each of them played in the Maya cosmology.  Their presence in Classic sites reveals 

that there is some continuity from the Preclassic in the practice of including domestic and 

wild fauna in feasting events.  

 

Also, during the Late Classic period in the Maya area, each individual polity may have 

controlled the land surrounding them, both for farming and hunting ranges.  However, 

larger polities began to exercise hegemony or temporal control over other polities 

(Santley et al. 1986:143).  As a consequence, some of these sites were able to extend their 

access to land and faunal resources.  Because of its geographical location, it is possible 

that Chinikihá may have been able to remain independent from other larger sites.  It may 

also have been very attractive to other settlements for a myriad of reasons.  Chinikihá was 

not always able to remain independent, but was inserted in different spheres of influence 

and interacted with different sites, including Palenque, Piedras Negras and Pomoná.   

 

In terms of the political networks, this result is interesting since it has been proposed that 

sites on the periphery had a larger diversity in their faunal resource access.  Furthermore, 

if Chinikihá ever exercised control over Chancalá, there were still enough faunal 

resources for both sites to use for their own political/ritual agendas. However, if faunal 

resources were extracted from Chancalá and taken to a larger polity that was in power at 

that time, it is very hard to discern.  The amount of faunal remains from Chancalá is very 

small, and therefore, “it is difficult to distinguish faunal refuse resulting from daily 

subsistence from that resulting from butchering animals to be used as tribute”, as seen in 

other parts of the world (Kelly 2001:341).   

 

An alternative interpretation is that larger polities were losing control over highly-prized 

resources, as a consequence of their loss of power during the Late Classic period 

(Demarest 1992; Houston 1993; McAnany 1993), as suggested by the existence of 

deposits in smaller sites or peripheral locations around larger settlements where the 

presence of bone remains from elite-controlled species such as deer has also been 

observed, including Lamanai (Pendergast 1992:70), and Seibal (1985a).  At Seibal, there 
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is evidence that lower status families got access to better meat cuts including the 

tenderloin (located on the torso region), a cut that was usually reserved for the higher 

classes (Pohl 1985a:141).  Nevertheless, the large quantities of deer remains at Chinikihá 

suggest that larger polities still had control and access to the favoured species.   

 

Regional comparisons 

Operación 114 is similar to other mixed contexts, including context L4-3 from Dos Pilas 

(Emery 2010), Cueva de los Quetzales (Emery 2004b), as well as a midden from 

Lagartero (Koželsky 2005).  All of these contexts show similarities in artefacts, including 

large quantities of bones, lithics, ceramics, human remains and items identified as from 

the elite.  While Cueva de los Quetzales has been identified as a ritual dump, context L4-3 

has been identified as a bone tool workshop and the contexts associated to Structure 1, 

Lagartero and Operación 114 have been identified as feasting deposits.   

 

When animal body parts are plotted by site (Figure 10.4), Lagartero and Chinikihá are 

similar compared to the other two assemblages.  There was a strong selection of prey, 

with the majority of the animals being young adults.  A preference for specific body parts 

is also a characteristic, with strong bias towards “more palatable meat”, reflected as a 

high quantity of forelimb and hind limb bones; however, torso elements dominate both 

assemblages, reflecting their natural higher abundances in a complete skeleton.  
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Figure 10.4.  Comparison by body portion for similar contexts to Chinikihá  
(modified from Emery 2004b, 2010; Koželsky 2005). 

 

The Lagartero midden has been identified as the remains of a communal feast (Koželsky 

2005).  In this context, the predominant species was the domestic dog.  Its presence, along 
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with female paraphernalia, such as figurines and cotton production “functioned to assert 

the identity of Lagartero at a regional level” (Koželsky 2005:5).  Ekholm (1990:456) 

originally identified this feast as a single episode of celebration for an end-of-year 

ceremony, which would be celebrated once every 52 years, and in direct association with 

the renewal of an architectural structure. 

 

To analyse the assemblage from Lagartero, Koželsky (2005) considered Wiessner’s 

ethnographic study of public feasting among the Enga groups in Papua New Guinea and 

used the six aspects that define feast for Wiessner (2001:116-117), including: the 

aggregation of a large number of people, sharing or redistribution of goods, 

commemorating a specific occasion, public display, an abundance of available resources 

and an increase in demand to procure that abundance.  Furthermore, Koželsky (2005:5) 

adds four archaeological expectations for feasting: “the presence of a deposit in a public 

location, evidence of intentional deposition, the presence of artefacts or animals that were 

emphasized during the event, and the presence of a number of artefacts that are complete 

or can be reconstructed”.   

 

Koželsky (2005:89) concluded that the deposit from Lagartero meets all the criteria as a 

feast where social drama was the driving force in forming an intentional deposit reflecting 

faunal consumption in a public location.  However, due to the uniqueness and complexity 

of the basurero, Koželsky (2005:92) suggests that the origins of this deposit may never be 

known, but suggests that it may be related to the Moon goddess Ixchel and more 

importantly, would have “served to reflect and affirm the position of Lagartero in the 

Grijalva [River] region.”  That the elite from Lagartero, just like the rulers from other 

sites may have tried to create a self-identity through the use of a specific animal by 

individual sites, may also explain the differences observed between sites, especially those 

located in a similar ecological setting, such as in the Palenque region.   

 

While Chinikihá conforms to the regional model of white-tailed deer being the preferred 

species, in Palenque there is a marked preference for freshwater turtle (Zúñiga 2000).  

Although López suggests (2006:7) that the focus on freshwater resources in Palenque, 

including turtles and fish may be the result of a change in the environment that obliged 

people to substitute terrestrial mammals for aquatic resources, it is also possible that the 

focus on turtle may have been used in order to distinguish themselves at a local level.  As 

the isotope analysis from the deer sample from Chinikihá suggests, there in no sufficient 
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evidence to support a change in the environment during the Late Classic, or the depletion 

of deer populations.  Therefore, the favouritism for a particular animal at the site level 

cannot be explained in terms of ecological restrictions, but it may reflect a political 

manipulation by the elites of each site.  What can definitely be seen is that in periods of 

great political instability, the elite would try to increase their control of access to favoured 

resources, such as certain symbolic faunal species (Emery 2003:511).   

 

When tools produced and associated refuse are compared, it is clear that the faunal 

assemblage from Chinikihá is not the result of an exclusive production of bone tools.  

Compare the site of Dos Pilas, where axial and distal elements are almost completely 

missing, and where there is a predominance of hind limb elements, especially the lower 

hind tibia, suggest tool production (Emery 2010:201).  Other sites that contain a 

significant percentage of worked bone include Aguateca, where 46.81% of the faunal 

assemblage represents finished objects (Emery and Aoyama 2007:75).  In contrast, the 

context behind the Palace at Chinikihá contains a small percentage of finished or 

incomplete artefacts and ornaments that include bone needles, bone rings, pins, and other 

ritual paraphernalia.  It suggests this is not simply a household rubbish dump.  

Furthermore, the specific absence of skull, vertebrae and ribs at the tool-manufacturing 

context of L4-3 in Dos Pilas (Emery 2010:126), contrasts with the presence of axial 

fragments at Lagartero (Koželsky 2005) and Chinikihá, as the latter may represent 

feasting contexts.  During the Late Classic, deposits identified as being the result of 

public feasting, contain low utility body parts that are not routinely exploited, and become 

more important due to their dietary contribution (Emery 2010). 

 

Although Cueva de los Quetzales was believed to be a ceremonial site because of its 

location, Emery (2004b:109) concluded that it may reflect the final deposition of ritual 

activities carried out elsewhere.  She also found that there is a majority of juvenile deer, 

dog and other sacred animals, all with underworld connotations, and although the deposit 

may represent the remains of feasting, it must have been of a public exclusionary nature, 

where the focus was not on the meaty body portions, but on their symbolism, as 

represented by the selection of sidedness.  As Emery (2004b:111) puts it “the fact that the 

body portions do not overemphasize the meaty haunches suggests that the ritual 

significance of side was more important in these offerings that the quality of the food it 

represented”.  The significant presence of axial remains in Cueva de los Quetzales 

supports that feasting is reflected in this context, but the percentage of upper back limbs 
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for Cueva de los Quetzales is the highest of all four contexts, further stressing the 

importance of the haunch as an offering. 

 

Feasting during the Late Classic Period 

Feasting in Mesoamerica has its roots in the Preclassic period, and is a long-standing 

tradition that is seen throughout Mesoamerica, and other cultural areas in the American 

continent.  While the Preclassic period was accompanied by the institutionalization of a 

ruler class (Hendon 1999) and an incipient population growth that would continue well 

into the Classic (Shaw 1991), the Late Classic period was marked by a generalized 

ecological and/or social tension, where the ever-growing ruling class would demand more 

and more resources, culminating with a major disruption towards the Terminal Classic.  

As the political competition also escalated during the Classic, elites all around the Maya 

area began to demand more natural resources for the celebration of feasts and the 

performance of other ritual-related activities, including animal and human sacrifice (Pohl 

1985b).  Hunting pressure varied individually according to the political involvement of 

each site.  It would then be expected that sites that were more actively involved, would 

have greater hunting pressure (Emery 2007b:191).   

 

There is no homogeneity in the characteristics that define a feast but rather a great 

variability among the deposits identified as the result of feasting.  Part of this is 

consequence of the diversity that feasts involve, including the degree of involvement by 

the elite and the community and the particular event that the feast was being held for.  

Even though the term feast is associated to a large variety of cultural practices (Dietler 

and Hayden 2001:3; Hayden 2001:28), a feasting event has been defined as a 

consumption act of food and drinks of a communal nature and that occurs in a different 

context from a more domestic nature.  It is very difficult to positively identify feasting 

through a zooarchaeological analysis, as there are very few markers that could be used in 

an unequivocal way.  Identification of feasts as a ritual act requires the identification of 

several associated acts (Brown 2001) that are distinguishable and function as an 

articulator between social relations (Dietler 2001).  Therefore, if the aim is to understand 

social interaction, it is imperative to understand the role that feasting plays, as well as the 

differential consumption patterns that are associated with it and how feasting has been 

transformed through time (Dietler and Hayden 2001).  Exploring who was promoting 

feasting events, and who was participating in them can be investigated through a range of 

archaeological attributes.   
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It has been suggested that feasts organized by the elite, could have been exclusionary, so 

that there was no sharing of food with the lower classes.  This would have created an 

image of conspicuous consumption and waste, all as a mechanism employed by the elites 

to emphasize their power (Webster 2002:159).  However, most feasts have a dual role 

(LeCount 1996) where emphasis is put on the celebration of feasts that were communal, 

and in order to create debt from the participants towards the emerging leaders (Hayden 

1990; Joyce and Henderson 2007).  For Joyce and Henderson (2007), feasts are seen as 

inclusive events where probably everybody shared food.  The midden from Lagartero has 

been identified as “the result of public, inclusionary, ritual actions” (Koželsky 2005:3).  

There are several examples of feasting deposits that have been identified as of an 

inclusionary nature and include Ceren and Kabah (Brown 2001; INAH Noticias 2011), 

Lagartero (Koželsky 2005:3). 

 

On the other hand, some authors see feasts as exclusive to a segment of the society, as 

seen by the distribution of archaeological remains (including type of food and location, 

among others).  One indicator could be the age of the animals consumed.  According to 

Emery (2004b:108), the presence of very young animals that probably acted as sacrificial 

victims, could signal that they were then consumed as feast foods in a public exclusionary 

rituals performed by the elite members, who had the sole access to preferential animals, 

including the white-tailed deer.   

 

There are two views as to how meat was consumed, and distributed by the elite.  It should 

be expected that large amounts of food would have to be gathered by the elite, in order to 

share with the rest of the population.  The food collected would be the result of tribute 

payment, by individuals or households (Pohl 1994:121).  If we consider the second 

hypothesis, where only the elite would consume meat in a private ceremony, then the 

amount of meat per person would substantially increase, especially if meat consumption 

happened during a single event or over a few feasts.  The consumption of very large 

amounts of meat during special occasions is not rare around the world, and is probably 

part of the ritual itself. 

 

The forms of preparing food would also have had a major influence on the amount of 

food available during a celebration.  It is important to remember that for the Classic 

Maya, as opposed to other Mesoamerican groups, there is very little evidence that they ate 

tortillas, but rather prepared dishes based on tamales (Taube 1989).  Tamales are known 
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to be very filling and only a few would have been necessary per person.  Although there 

are representations of deer haunches as offerings, complete images of deer as food are 

seldom represented (Bíró and Montero 2008).  Inferences about deer being used as food 

can be drawn from glyphs on bowls that name the images of deer or deer-hunting and 

thus may indicate that the meal served on them during palace feasting ceremonies was 

deer (Le Count 2001; Reents-Budet 2000), especially in the form of tamales stuffed with 

deer meat.  One interesting representation was found on a bowl where tamales are carried 

by a deer god, supporting the idea of the tamales stuffed with deer meat (Hellmuth 

1978:182) (Figure 10.5). 

 

 
Figure 10.5.  Representation of the deer God with tamales  

placed in shallow bowls (after Hellmuth 1978:182). 
 

The study of ritual feasts in the Maya area has been mainly approached by the analysis of 

ceramic vessels, especially vases for cacao drinking (LeCount 2001).  This beverage was 

shared among the participants, along with food, which included maize-based foods, 

including tamales, stuffed with meat (LeCount 2001:943; Masson 1999; Tykot et al. 

1996).  Nowadays, festive foods include chicken and pigs (LeCount 2001), but during the 

16th century, peccary, deer, dog and turkey were the norm.  It is possible that the same 

animals were eaten during the Classic period (Pohl and Feldman 1982) in public 

ceremonies, although it is possible that the elite could have consumed cacao drinks and 

meat-stuffed tamales more often than the rest of the population, as access to these 

foodstuffs was one of their prerogatives (Montero 2009; Pohl 1990:167; Yaeger and 

Robin 2004).   

 

In the Maya area, it has been said that feastings were a means to bring elite and non-elite 

together in order to establish alliances, and promote a social debt in benefit towards the 

high class.  In these events, a conspicuous consumption of large amounts of food and the 
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display of symbols of power other valuable goods is expected.  Some have argued that it 

was the people from lower classes that would bring some of the goods to be consumed, 

including animal’s meat, which in turn would be re-distributed by the elite in order to 

create indebtedness on behalf of the commoners (Brown 2007:3; Jackson and Scott 2003).  

This practice has been identified as “palace economies” that occur in other parts of the 

world, such as Crete; however, the Maya version would have been a much weaker one 

(Webster 2002:159). One practice would include the “pot luck” as seen among the 

Mississippian feasting ceremonies (Jackson and Scott 2003).   

 

Without question, members of the higher social classes were consciously selecting certain 

species as a means of expression of their power.  This would have resulted in the 

symbolic restriction of these resources imposed on other social strata that during periods 

of less political stress would have been able to access some of these resources (Emery 

2003:511).  Thus, it is possible to expect that during periods of political stress, the 

number of species present should be lower or less diverse than during relatively conflict-

free periods.  Furthermore, the intensification in the use of faunal resources is also related 

to the increasing numbers of the elite members that demanded more and more resources 

for their feasts and ceremonies, especially those elites that were establishing themselves 

in new areas, or emerge as a powerful centre during the Classic period (Eppich 2009:16), 

or mitigate conflict between competitive neighbouring sites (Moriarty and Foias 

2006:1135).  It is possible this resulted in the direct involvement in animal management, 

in order to ensure the access to meat in for their rituals (White et al. 2004:144).   

 

There is no doubt that agricultural products, especially corn, were the foundation of the 

Maya diet.  Nevertheless, there has been some debate about the practices of meat 

consumption by the Maya, whether there are temporal or social differences.  It has even 

been questioned if the Maya consumed meat at all (Dillon 1988). During the Late Classic, 

there was an increase in the population that is intimately linked to an unprecedented 

increase in modified land for agriculture, which was intimately related to the agriculture 

expansion and the distribution of fauna, and its subsequent exploitation (Emery 2007b).  

Earlier evidence from different isotope analyses from human samples (Gerry and Krueger 

1997; White 1997) showed that instead of an increase in the intensification of a few 

faunal resources, it was observed that there was an increase in the dietary diversity as a 

means to combat the shortages brought by a diet relying almost exclusively on 

agricultural products (Masson 1999).  However, new evidence introduced by more recent 
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studies, combining both zooarchaeological and isotopic data, suggest that there was 

intensification in the use of a few large species, primarily the white-tailed deer (Emery 

2010:271; Pohl 1994:138; Wright 2006), as the local elites would demand more resources 

to be used in public events.  The data from the zooarchaeological analysis at Chinikihá 

supports this later interpretation, with intensification in the exploitation of white-tailed 

deer, and the inclusion of other body parts rather than just the haunch. 

 

The relationship between Chinikihá and larger polities, such as Palenque, and Pomoná is 

also unknown, and we therefore do not know the extent of influence they might have had 

over Chinikihá when it was under their control.  We still need more data on this as well as 

full studies of the fauna exploitation at both Palenque and Pomoná in order to do inter-site 

comparisons.  What we can see from the distribution of faunal remains is that Chinikihá 

remained independent and thus, was able to maintain continual access to meat resources.  

This is similar to what might have happened at other sites, such as in Motul de San José 

and other sites in the Petexbatún region in Guatemalan (Emery 2008:631; Thornton and 

Emery 2009:1184). 

 

Furthermore, the evidence of an ecological stability in the area proves that there was no 

hunting pressure on the deer populations.  The political dominance that larger polities 

such as Palenque or Pomoná exercised did not jeopardize the access to resources by the 

local elite at Chinikihá.  The high class had access to the choice of meat cuts, such as the 

haunch, for the performance of their own rituals.   

 

It is probable that the control Chinikihá exercised over restricted resources such as white-

tailed deer, proved to be beneficial.  If public feasts were conducted at Chinikihá, where 

the attendance of foreign witnesses would be expected, the celebration of a feasting event 

or events where a relatively large number of animals were consumed and even some of 

the meat being wasted, would have made Chinikihá look independent and powerful.  This 

is still a very preliminary interpretation, and further comparisons with similar 

assemblages are required.  Nevertheless, with more examples of feasting being discovered 

in recent times, including the deposit from Operación 114 at Chinikihá, it is now possible 

to start comparing these assemblages in a more specific manner and drawing conclusions 

based on similarities and differences between them.   
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CONCLUSION 

 

 

The study of Operación 114, a context behind the Palace at Chinikihá, revealed the 

presence of thousands of animal bones and freshwater molluscs, intermingled with 

modified human remains, worked bone and complete ornaments and tools, ceramic 

figurines, exotic animals, and a large quantity of serving vessels.  This assemblage is very 

different from the rest of the Operaciones from Chinikihá, but is comparable in size and 

characteristics to other deposits that have been identified as the result of feasting.  All of 

these artefacts have also been mentioned as key components in the identification of 

deposits that resulted from other ritual behaviours, such as termination and dedication 

offerings, construction fill, and even burials, creating further confusion as to how to 

identify feasting in the archaeological record.  A series of ethnographic, and 

archaeological markers for identifying feasting in archaeology were established in order 

to test if Operación 114 was such a location.  Zooarchaeological methods and isotope 

analyses were conducted in order to investigate this.  The results indicate that this deposit 

is the sum of possibly various feasting episodes that occurred during the Late Classic 

Period, a period when there was an increase in the political competition in the Lowlands.  

The results also suggested that there is not a single criterion that is uniquely diagnostic of 

feasting (sensus Twiss 2008), but also, the presence of all markers is not required in order 

to identify feasting behaviour.   

 

It was concluded that Operación 114 represents the disposal of several feasting episodes, 

but in terms of identifying feasting events through the analysis of faunal remains, it was 

seen that there are very few zooarchaeological markers that can actually point to a 

positive identification of feasting events.  Those factors that were considered of 

importance include age (preference for immature, prime-aged), high density of materials, 

with low diversity (preference of specific speices and body parts).  However, without the 

associated materials, defining this as exclusively feasting is very difficult.  Furthermore, 

this study stresses the importance of considering the taphonomic history of the deposit, 

and the way in which materials entered the archaeological record has to be considered.   

 

The discussion presented here then stresses that there is no simple way to identify feasting 

(other ritual activities for that matter) through the exclusive analysis of faunal remains, 

and stresses the necessity of considering all the other materials present in the same 
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context, as well as considering the taphonomical history of the deposit.  There is no 

universal explanation for these deposits, and each must be viewed in conjunction with its 

own contexts and associations (Hill 1995).  However, it should also be stressed that as the 

analysis of this type of deposits is approached by considering ritual and feasting as 

polythetic set of attributes, with a multiplicity of overlapping phenomena, acknowledging 

that there is no single fixed criterion to define it (Morris 2008:11). 

 

When studying feasting in the Maya area, it is imperative to consider other practises, such 

as trash disposal and management of residues.  However, this is not as easy, as there is 

few studies in the disposal patterns of feasting remains and the variability represented by 

several similar contexts, making it difficult to identify middens from other deposits, such 

as termination and dedication rituals (Stanton et al. 2008).  Feasting remains may be 

present in a myriad of deposits once the ritual part of the feast is over.  Each context 

should be studied independently, considering the particularities and formation processes, 

as feasting remains are many times treated no different than those from more mundane 

activities, creating a false sense of homogeneity in what should be expected from a 

feasting deposit.  Furthermore, it seems that there is a general inability of identifying 

feasting activity in long occupation deposits, as they appear like palimpsests, reflecting a 

myriad of activities.  

 

Operación 114 may have resulted from periodic feasting activities that were either 

conducted nearby or whose remains were transported from another location where feasts 

were conducted.  Both cases involve large-scale preparation of foods for a communal 

ceremony.  During the Classic period, rulers staged public events to promote s and 

generate long-term benefits for them; as such these acts are conducted periodically by 

associating themselves with rituals that usually revolve around life cycles (birth, 

marriage, death, and so on) (Lucero 2003:523).  They are also intrinsically associated to 

their discrete context, and construction sequence of buildings where they are held, 

resulting in long sequences of deposits that are interconnected and usually the connection 

is usually a ritual process (Lucero 2003; Walker and Lucero 2000).  It is therefore 

suggested that the analysis of context as a whole, and a life history approach, where 

different stratigraphic sequences can be used as units of analysis are considered, but 

ultimately integrated, considering the relations between multiple variables in the sequence 

of deposits (Walker and Lucero 20000:135).  Not only the contents but also the context 

should be analysed in an integrative fashion. 



 343

 

Despite all the shortcomings, this study does provide ample information on how large 

animals were considered of high value for the elite and how they were procured and 

processed, especially for their dietary consumption.  The consistent representation of 

preferred body portions, including the upper limbs and torso, and the remarkable 

dominance of a single mammal in the whole deposit suggests that the elite controlled 

these animals and their highly valued body parts.  Whether the elite themselves or a 

selected group of hunters was in charge of bringing the animals back to the site is not 

known at the moment. It is also suggested that the elite class may have exercised some 

type of management of wild deer to secure their availability in the future, for a diversity 

of rituals that required the consumption of meat.  The preferred animals were those in 

their prime age representing the largest yield of meat.   

 

The representation of all body parts suggests that deer were brought back to the site where 

they would have been processed in situ.  The preservation state of the archaeofaunal 

material was well suited to exploring the processing and selection of specific body parts, 

especially for the white-tailed deer.  The favoured body part is the back haunch, followed 

by the front upper leg, and torso segments.  This preference was observed in all age 

categories, suggesting that these body parts represent a conscious selection by the elite, 

and that the haunch may have had an integral role in ritual feasting. 

 

The analysis of distribution of species, body portion and age by Layer suggested that 

there was little change in the patterns of consumption of the elite during the 

Late/Terminal Classic period, supporting Emery’s conclusion (2010) that during this 

period there is no evidence for an ecological collapse, as previously thought.   

 

The application of isotope analysis provided evidence about the access to meat by 

members of minor elites, as well about the diet of deer.  The results suggest that the 

inhabitants of Chinikihá had access to meat occasionally, but the bulk of their diet may 

have been plant-based, especially relying on maize.  Meat could have been prepared in 

different ways including roasts, and stuffed in tamales.  Ample ceramic and iconographic 

evidence support both interpretations.  However, it is suggested here that tamales played 

an important role in rituals sponsored by the elite, and may have been the favoured style 

of preparation.   
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It has been a while since Dietler and Hayden’s seminal work Feasts: Archaeological and 

Ethnographic Perspectives on Food, Politics, and Power (2001), where several authors 

delineated what is nowadays known as “archaeological markers” of feasts that have been 

borrowed by many researchers around the world, in order to identify feast in archaeology.  

While considering ethnographic cases, or in presence of literature, or in historical 

zooarchaeology, this may be relatively easy, the study of feasts and other ritual activities 

that are liminal are a difficult task in archaeology, especially among the Maya, where 

certain animal taxa are used for multiple purposes.  As new evidence for feasting contexts 

are studied from the Maya area, we can now centre the discussion of feasting at a more 

regional level in order to understand the characteristics of such ritual behaviour.  

 

Feasting in the Lowlands area has been a long standing practice since the Preclassic 

period, being used by the elite as an important means to maintain control and not only 

promote themselves within the site’s inhabitants, but as a way of displaying their power in 

front of other elites that would participate in the ever growing circuit of feasting and ritual 

activities that occurred during the Late Classic period.  With this in mind, it is possible to 

confirm that the study of faunal exploitation can provide information about ritual 

activities such as feasting, but also the analysis of feasting remains offers an insight into 

other more mundane activities that are part of preparing a feast, such as the butchery 

practices and food preparation.  Ultimately, the study of faunal remains from Chinikihá 

may contribute to the study of broader topics, such as the economic, political and social 

organization within smaller polities during the Late/Terminal Classic period, and 

throughout the Maya Lowlands.   
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APPENDIX A:  List of Isolated Teeth by Operación 
 

Operation Square Layer NISP Species Element 
110 B5 II 1 Odocoileus virginianus 3PM 
114 K1 II 1 Carnivora M1 
114 K1 II 1 Odocoileus virginianus PM? 
114 K1 II 2 Odocoileus virginianus 1 premolar and 1 molar 
114 K1 II 1 Carnivora 1M 
114 K1 II 1 Rodentia incisor 
114 J1 III 1 Odocoileus virginianus 3M 
114 G1 IV 3 Odocoileus virginianus molar 
114 I2 IV 2 Odocoileus virginianus molar 
114 G2 V 1 Odocoileus virginianus 1PM 
114 F2 V 1 Odocoileus virginianus 3M   
114 F2 V 1 Odocoileus virginianus molar 
114 E2 V 1 Odocoileus virginianus 3M 
114 G1 V 1 Odocoileus virginianus 3M 
114 G1 V 1 Odocoileus virginianus molar 
114 F2 V 1 Odocoileus virginianus 1M 
201 external wall 3 metric level 1 Carnivora molar 
201 n/a Layer II/level 2 1 Canis sp. M1 
201 n/a Layer II/level 2 2 Odocoileus virginianus (2PM, 2M) 
201 n/a Layer II/level 2 1 Odocoileus virginianus molar 
201 n/a Layer II/level 2 1 Canis familiaris canine 
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Appendix B:  List of Material Identified by Operación 
 

OPERACION 110 
Bag 

number Square Layer NISP Species Specimen Side 
185 n.i. I 1 Canis familiaris innominate right 
192 n.i. II 1 n.i.  long bone (diaphysis) n/a 
304 C6, C7 II 22 medium/large mammal long bone splinter n/a 

309 
A1, B1, 

C1 II 1 medium/large mammal irregular n/a 
325 C7 II 2 medium/large mammal irregular n/a 
325 C7 II 1 Odocoileus virginianus ilium right 
346 C6-C7 II 2 medium/large mammal rib (middle) n/a 
850 B5 II 16 medium/large mammal long bone splinter n/a 
872 B5 II 12 medium/large mammal long bone splinter n/a 
886 A, B, E II 1 Odocoileus virginianus ilium right 
886 A, B, E II 1 medium/large mammal irregular n/a 
900 C2 II 2 small/medium mammal  long bone (diaphysis) n/a 
904 C1 II 3 medium/large mammal irregular n/a 
911 A3 II 2 medium/large mammal long bone splinter n/a 
929 A2, B2 III 1 n.i. irregular n/a 
929 A2, B2 III 1 Odocoileus virginianus astragalus right 
941 B2 IV 1 n.i.  long bone (diaphysis) n/a 
947 n.i. IV 1 small/medium mammal irregular n/a 
947 n.i. IV 1 medium/large mammal long bone splinter n/a 
1066 A1, A2 IV, V 1 small/medium mammal long bone splinter n/a 
1066 A1, A2 IV-V 8 medium/large mammal rib (middle) n/a 
1066 A1, A2 IV-V 2 medium/large mammal  long bone (diaphysis) n/a 
1066 A1, A2 IV-V 4 medium/large mammal flat bone n/a 
1066 A1, A2 IV-V 29 medium/large mammal irregular n/a 
1066 A1, A2 IV-V 7 medium/large mammal long bone splinter n/a 
1089 n.i. II 1 Sylvilagus sp. femur right 
1089 n.i. II  3 medium/large mammal rib (middle) n/a 
1089 n.i. II  1 medium/large mammal long bone splinter n/a 
n/a A1-A2 IV-V 1 medium/large mammal rib (middle) n/a 
n/a A1-A2 IV-V 2 medium/large mammal long bone splinter n/a 
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OPERACION 111 
Bag 

number Square Layer NISP Species Specimen Side 
230 CI-4 n.i. 1 Canis sp. hemi-mandible left 
576 II-1 n.i. 9 medium/large mammal irregular n/a 
576 II-1 n.i. 3 medium/large mammal long bone n/a 

1107 
ext. 

North III 8 n.i. irregular n/a 

1120 
ext. 

North III 1 Odocoileus virginianus scapula right 

1120 
ext. 

North III 43 medium/large mammal long bone n/a 
 
 
 

OPERACION 112 
Bag 

number Square Layer NISP Species Specimen Side 

581 
North 

Structure 
Construc
tion fill 2 medium/large mammal 

long bone 
splinter n/a 

 
 
 

OPERACION 115 
Bag 

number Square Layer NISP Species Specimen Side 

1072 N1 II 1 medium/large mammal 
long bone 
splinter n/a 

1076 I N1 1 medium/large mammal 
long bone 
splinter n/a 

 
 
 
 
 



 397

OPERACION 114 
Bag 

number Square Layer NISP Species Specimen Side 
114 J1 III 1 Canis familiaris metatarsus n/a 
114 J1 III 1 Dasyprocta puntata femur left 
114 J1 III 1 small/medium mammal rib (middle) n/a 
135 J2 I 1 Odocoileus virginianus humerus right 
135 J2 I 1 Odocoileus virginianus femur right 
135 J2 I 2 Odocoileus virginianus radius right 
135 J2 I 1 Odocoileus virginianus metarcapus right 
135 J2 I 1 Odocoileus virginianus ilium left 
135 J2 I 1 Odocoileus virginianus innominate left 
135 J2 I 1 Odocoileus virginianus pubis left 
135 J2 I 1 Odocoileus virginianus phalange I n/a 
135 J2 I 2 Odocoileus virginianus scapula n/a 
135 J2 I 2 Odocoileus virginianus cervical vertebra n/a 
135 J2 I 2 Odocoileus virginianus thoracic vertebra n/a 
135 J2 I 1 Odocoileus virginianus vertebra n/a 
135 J2 I 3 Odocoileus virginianus lumbar vertebra n/a 
135 J2 I 8 medium/large mammal rib (middle) n/a 
135 J2 I 2 medium/large mammal rib (proximal) n/a 
135 J2 I 7 medium/large mammal irregular n/a 
135 J2 I 15 medium/large mammal long bone splinter n/a 
143 K2 I 1 Odocoileus virginianus ischium right 
143 K2 I 1 Odocoileus virginianus metacarpus II left (ext) 
143 K2 I 1 Odocoileus virginianus cervical vertebra n/a 
143 K2 I 1 Odocoileus virginianus scapula right 
143 K2 I 1 Odocoileus virginianus ilium right 
143 K2 I 1 Odocoileus virginianus scapula n/a 
143 K2 I 3 Odocoileus virginianus thoracic vertebra n/a 
143 K2 I 1 Canis familiaris tibia right 
143 K2 I 1 small/medium mammal long bone (diaphysis) n/a 
143 K2 I 6 medium/large mammal rib (middle) n/a 
143 K2 I 8 medium/large mammal long bone splinter n/a 
650 K1 I 1 Odocoileus virginianus metatarsus right 
650 K1 I 1 Odocoileus virginianus scapula right 
650 K1 I 3 Odocoileus virginianus scapula left 
650 K1 I 1 Odocoileus virginianus humerus right 
650 K1 I 1 Odocoileus virginianus calcaneus right 
650 K1 I 1 Odocoileus virginianus astragalus left 
650 K1 I 1 Odocoileus virginianus pubis n/a 
650 K1 I 2 Odocoileus virginianus ischium n/a 
650 K1 I 1 Odocoileus virginianus cervical vertebra n/a 
650 K1 I 1 Odocoileus virginianus lumbar vertebra n/a 
650 K1 I 1 Odocoileus virginianus thoracic vertebra n/a 
650 K1 I 1 Canis familiaris femur n/a 
650 K1 I 4 medium/large mammal rib (distal) n/a 
650 K1 I 4 medium/large mammal rib (middle) n/a 
650 K1 I 4 medium/large mammal long bone splinter n/a 
653 G3 I 1 Odocoileus virginianus astragalus left 
653 G3 I 1 medium/large mammal femur splinter n/a 
658 L1 I 1 Odocoileus virginianus patella right 
658 L1 I 1 Odocoileus virginianus ilium left 
658 L1 I 1 Odocoileus virginianus radius left 
658 L1 I 1 Odocoileus virginianus tibia left 
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Bag 
number Square Layer NISP Species Specimen Side 

658 L1 I 1 Odocoileus virginianus hemi-mandible right 
658 L1 I 1 Odocoileus virginianus ilium left 
658 L1 I 1 Odocoileus virginianus thoracic vertebra n/a 
658 L1 I 1 Odocoileus virginianus ischium right 
658 L1 I 1 Odocoileus virginianus sacrum n/a 
658 L1 I 2 Odocoileus virginianus scapula n/a 
658 L1 I 2 Odocoileus virginianus scapula right 
658 L1 I 1 Odocoileus virginianus femur n/a 
658 L1 I 11 medium/large mammal rib (middle) n/a 
658 L1 I 1 medium/large mammal rib (proximal) n/a 
658 L1 I 1 medium/large mammal long bone    n/a 
658 L1 I 3 medium/large mammal irregular n/a 
658 L1 I 1 medium/large mammal femur splinter n/a 
658 L1 I 2 medium/large mammal long bone splinter n/a 
658 L1 I 1 medium/large mammal metapodium splinter n/a 
661 L2 I 1 Odocoileus virginianus patella right 
661 L2 I 1 Odocoileus virginianus cervical vertebra n/a 
661 L2 I 2 Odocoileus virginianus lumbar vertebra n/a 
661 L2 I 1 Odocoileus virginianus pubis right 
661 L2 I 3 medium/large mammal rib (middle) n/a 
661 L2 I 3 medium/large mammal long bone splinter n/a 
664 J2 II 2 Odocoileus virginianus scapula right 
664 J2 II 1 Odocoileus virginianus calcaneus right 
664 J2 II 1 Odocoileus virginianus scapula n/a 
664 J2 II 2 Odocoileus virginianus hemi-mandible n/a 
664 J2 II 2 Odocoileus virginianus vertebra n/a 
664 J2 II 3 Odocoileus virginianus thoracic vertebra n/a 
664 J2 II 3 medium/large mammal rib (middle) n/a 
664 J2 II 1 medium/large mammal irregular n/a 
664 J2 II 6 medium/large mammal long bone splinter n/a 
667 G2 II 1 Odocoileus virginianus calcaneus right 
667 G2 II 1 medium/large mammal irregular n/a 
667 G2 II 1 medium/large mammal long bone splinter n/a 
672 J2 III 1 Odocoileus virginianus humerus left 
672 J2 III 1 Odocoileus virginianus tibia right 
672 J2 III 1 Odocoileus virginianus scapula left 
672 J2 III 1 Odocoileus virginianus metacarpus left 
672 J2 III 1 Odocoileus virginianus scapula right 
672 J2 III 1 Odocoileus virginianus innominate left 
672 J2 III 1 Odocoileus virginianus ischium right 
672 J2 III 1 Odocoileus virginianus ilium left 
672 J2 III 1 Odocoileus virginianus ilium right 
672 J2 III 1 Odocoileus virginianus innominate left 
672 J2 III 2 Odocoileus virginianus axis n/a 
672 J2 III 1 Odocoileus virginianus thoracic vertebra n/a 
672 J2 III 2 Odocoileus virginianus cervical vertebra n/a 
672 J2 III 4 Odocoileus virginianus lumbar vertebra n/a 
672 J2 III 1 Odocoileus virginianus vertebra n/a 
672 J2 III 13 medium/large mammal rib (middle) n/a 
672 J2 III 2 medium/large mammal rib (proximal) n/a 
672 J2 III 7 medium/large mammal long bone splinter n/a 
675 G3 II 2 medium/large mammal irregular n/a 
675 G3 II 3 medium/large mammal long bone splinter n/a 
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Bag 
number Square Layer NISP Species Specimen Side 

683 H2 II 4 medium/large mammal rib (middle) n/a 
683 H2 II 8 small/medium mammal irregular n/a 
684 G2 III 2 Odocoileus virginianus femur left 
684 G2 III 2 Odocoileus virginianus femur right 
684 G2 III 1 Odocoileus virginianus scapula left 
684 G2 III 2 Odocoileus virginianus ilium right 
684 G2 III 1 Odocoileus virginianus thoracic vertebra n/a 
684 G2 III 1 Odocoileus virginianus ischium left 
684 G2 III 1 Odocoileus virginianus ilium left 
684 G2 III 1 Odocoileus virginianus tibia right 
684 G2 III 1 medium/large mammal rib (middle) n/a 
684 G2 III 2 medium/large mammal rib (proximal) n/a 
684 G2 III 1 medium/large mammal femur splinter n/a 
689 J1 II 1 Odocoileus virginianus radius left 
689 J1 II 2 Odocoileus virginianus femur right 
689 J1 II 1 Odocoileus virginianus humerus left 
689 J1 II 2 Odocoileus virginianus scapula right 
689 J1 II 3 Odocoileus virginianus hemi-mandible left 
689 J1 II 1 Odocoileus virginianus hemi-mandible right 
689 J1 II 1 Odocoileus virginianus metapodium n/a 
689 J1 II 1 Odocoileus virginianus ilium right 
689 J1 II 3 Odocoileus virginianus hemi-mandible n/a 
689 J1 II 1 Odocoileus virginianus ulna n/a 
689 J1 II 1 Odocoileus virginianus scapula n/a 
689 J1 II 1 Odocoileus virginianus cervical vertebra n/a 
689 J1 II 2 Odocoileus virginianus lumbar vertebra n/a 
689 J1 II 1 Odocoileus virginianus sacrum n/a 
689 J1 II 1 Odocoileus virginianus maxilla n/a 
689 J1 II 12 medium/large mammal rib (distal) n/a 
689 J1 II 12 medium/large mammal rib (middle) n/a 
689 J1 II 4 medium/large mammal irregular n/a 
689 J1 II 1 medium/large mammal metatarsus splinter n/a 
693 H2 III 2 medium/large mammal rib (proximal) n/a 
693 H2 III 2 medium/large mammal irregular n/a 
695 H1 III 1 Odocoileus virginianus femur left 
695 H1 III 2 Odocoileus virginianus humerus right 
695 H1 III 1 Odocoileus virginianus thoracic vertebra n/a 
695 H1 III 1 Odocoileus virginianus lumbar vertebra n/a 
695 H1 III 2 medium/large mammal rib (middle) n/a 
695 H1 III 1 medium/large mammal long bone splinter n/a 
704 H1 III 1 Odocoileus virginianus tibia right 
704 H1 III 1 Odocoileus virginianus cervical vertebra n/a 
709 L1 II 1 Odocoileus virginianus sacrum n/a 
709 L1 II 5 Odocoileus virginianus lumbar vertebra n/a 
709 L1 II 1 Odocoileus virginianus scapula right 
709 L1 II 1 Odocoileus virginianus innominate right 
709 L1 II 1 Odocoileus virginianus innominate left 
709 L1 II 1 Odocoileus virginianus metatarsus right 
709 L1 II 1 Odocoileus virginianus calcaneus right 
709 L1 II 1 Odocoileus virginianus ilium left 
709 L1 II 2 Odocoileus virginianus axis n/a 
709 L1 II 1 Odocoileus virginianus cervical vertebra (C3) n/a 
709 L1 II 7 Odocoileus virginianus cervical vertebra n/a 
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Bag 
number Square Layer NISP Species Specimen Side 

709 L1 II 1 Odocoileus virginianus thoracic vertebra (T1) n/a 
709 L1 II 4 Odocoileus virginianus thoracic vertebra n/a 
709 L1 II 1 Odocoileus virginianus sacrum I n/a 
709 L1 II 2 Odocoileus virginianus skull n/a 
709 L1 II 4 Odocoileus virginianus scapula n/a 
709 L1 II 1 Dasypus novemcinctus tibia right 
709 L1 II 2 medium/large mammal rib (distal) n/a 
709 L1 II 19 medium/large mammal rib (middle) n/a 
709 L1 II 1 medium/large mammal rib (proximal) n/a 
709 L1 II 3 medium/large mammal irregular n/a 
709 L1 II 1 medium/large mammal long bone splinter n/a 
711 L1 III 1 Odocoileus virginianus atlas n/a 
711 L1 III 1 Odocoileus virginianus thoracic vertebra (T1) n/a 
711 L1 III 1 Odocoileus virginianus innominate left 
711 L1 III 1 Odocoileus virginianus metacarpus left 
711 L1 III 1 Odocoileus virginianus scapula right 
711 L1 III 1 Odocoileus virginianus metatarsus right 
711 L1 III 1 Odocoileus virginianus ulna left 
711 L1 III 3 Odocoileus virginianus thoracic vertebra n/a 
711 L1 III 2 Odocoileus virginianus sternum n/a 
711 L1 III 2 Odocoileus virginianus lumbar vertebra n/a 
711 L1 III 1 Odocoileus virginianus calcaneus right 
711 L1 III 1 Odocoileus virginianus astragalus right 
711 L1 III 1 Odocoileus virginianus cuboides-escafoides right 
711 L1 III 1 Odocoileus virginianus tibia left 
711 L1 III 1 small/medium mammal rib (middle) n/a 
711 L1 III 1 medium/large mammal rib (cartilage) n/a 
711 L1 III 1 medium/large mammal rib (distal) n/a 
711 L1 III 7 medium/large mammal rib (middle) n/a 
711 L1 III 3 medium/large mammal rib (proximal) n/a 
713 I2 II 2 Odocoileus virginianus lumbar vertebra n/a 
713 I2 II 2 Odocoileus virginianus long bone    n/a 
713 I2 II 1 medium/large mammal rib (proximal) n/a 
713 I2 II 1 medium/large mammal long bone splinter n/a 
720 I1 II 1 Odocoileus virginianus femur right 
720 I1 II 1 Odocoileus virginianus scapula left 
720 I1 II 1 Odocoileus virginianus calcaneus left 
720 I1 II 1 Odocoileus virginianus astragalus left 
720 I1 II 1 Odocoileus virginianus thoracic vertebra n/a 
720 I1 II 1 medium/large mammal rib (middle) n/a 
727 I2 III 1 Odocoileus virginianus ilium left 
727 I2 III 1 Odocoileus virginianus metatarsus right 
727 I2 III 3 Odocoileus virginianus scapula right 
727 I2 III 2 Odocoileus virginianus lumbar vertebra n/a 
727 I2 III 1 n.i. long bone (proximal) n/a 
727 I2 III 5 medium/large mammal rib (middle) n/a 
729 I2 III 1 Odocoileus virginianus tibia right 
731 K1 II 4 Odocoileus virginianus scapula left 
731 K1 II 6 Odocoileus virginianus scapula n/a 
731 K1 II 2 Odocoileus virginianus calcaneus right 
731 K1 II 2 Odocoileus virginianus ulna right 
731 K1 II 1 Odocoileus virginianus humerus left 
731 K1 II 1 Odocoileus virginianus humerus right 
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Bag 
number Square Layer NISP Species Specimen Side 

731 K1 II 1 Odocoileus virginianus humerus n/a 
731 K1 II 1 Odocoileus virginianus ischium left 
731 K1 II 1 Odocoileus virginianus innominate right 
731 K1 II 1 Odocoileus virginianus ilium right 
731 K1 II 1 Odocoileus virginianus pubis left 
731 K1 II 1 Odocoileus virginianus pubis right 
731 K1 II 1 Odocoileus virginianus ilium right 
731 K1 II 1 Odocoileus virginianus calcaneus left 
731 K1 II 1 Odocoileus virginianus astragalus left 
731 K1 II 1 Odocoileus virginianus cuboides-escafoides left 
731 K1 II 1 Odocoileus virginianus axis n/a 
731 K1 II 8 Odocoileus virginianus cervical vertebra n/a 
731 K1 II 2 Odocoileus virginianus thoracic vertebra (T1) n/a 
731 K1 II 7 Odocoileus virginianus thoracic vertebra n/a 
731 K1 II 4 Odocoileus virginianus lumbar vertebra n/a 
731 K1 II 2 Odocoileus virginianus sacrum I n/a 
731 K1 II 13 Odocoileus virginianus vertebra n/a 
731 K1 II 1 Odocoileus virginianus ulna n/a 
731 K1 II 1 Odocoileus virginianus pubis right 

731 K1 II 1 
Sylvilagus sp. (posibly S. 

brasiliensis) femur right 
731 K1 II 3 medium/large mammal rib (distal) n/a 
731 K1 II 39 medium/large mammal rib (middle) n/a 
731 K1 II 3 small/medium mammal rib (middle) n/a 
731 K1 II 7 medium/large mammal rib (proximal) n/a 
731 K1 II 2 small/medium mammal rib (proximal) n/a 
731 K1 II 8 medium/large mammal irregular n/a 
731 K1 II 7 medium/large mammal long bone splinter n/a 
733 K2 III 1 Canis familiaris hemi-mandible right 
733 K2 III 1 Odocoileus virginianus radius right 
733 K2 III 1 Odocoileus virginianus scapula right 
733 K2 III 1 Odocoileus virginianus humerus left 
733 K2 III 2 Odocoileus virginianus femur right 
733 K2 III 1 Odocoileus virginianus ulna right 
733 K2 III 1 Odocoileus virginianus scapula left 
733 K2 III 1 Odocoileus virginianus sternum n/a 
733 K2 III 3 Odocoileus virginianus ilium right 
733 K2 III 1 Odocoileus virginianus pubis right 
733 K2 III 3 Odocoileus virginianus ischium right 
733 K2 III 2 Odocoileus virginianus ischium left 
733 K2 III 4 Odocoileus virginianus pelvis (central) n/a 
733 K2 III 1 Odocoileus virginianus scapula n/a 
733 K2 III 1 Odocoileus virginianus radius right 
733 K2 III 2 Odocoileus virginianus thoracic vertebra n/a 
733 K2 III 1 Odocoileus virginianus axis n/a 
733 K2 III 4 Odocoileus virginianus cervical vertebra n/a 
733 K2 III 8 Odocoileus virginianus vertebra n/a 
733 K2 III 3 Odocoileus virginianus lumbar vertebra n/a 
733 K2 III 2 Odocoileus virginianus thoracic vertebra n/a 
733 K2 III 1 Sylvilagus floridanus innominate right 
733 K2 III 1 Odocoileus virginianus maxilla right 
733 K2 III 19 medium/large mammal rib (middle) n/a 
733 K2 III 2 small/medium mammal rib (middle) n/a 
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Bag 
number Square Layer NISP Species Specimen Side 

733 K2 III 3 medium/large mammal rib (proximal) n/a 
733 K2 III 3 medium/large mammal long bone splinter n/a 
736 E2 III 1 Odocoileus virginianus humerus right 
736 E2 III 1 Odocoileus virginianus humerus left 
736 E2 III 1 Odocoileus virginianus femur left 
736 E2 III 1 Odocoileus virginianus femur right 
736 E2 III 1 Odocoileus virginianus innominate right 
736 E2 III 1 Odocoileus virginianus metacarpus I left 
736 E2 III 1 Odocoileus virginianus metacarpus II left 
736 E2 III 3 Odocoileus virginianus thoracic vertebra n/a 
736 E2 III 3 Odocoileus virginianus lumbar vertebra n/a 
736 E2 III 1 n.i. rib (proximal) n/a 
736 E2 III 5 medium/large mammal rib (middle) n/a 
736 E2 III 1 medium/large mammal rib (proximal) n/a 
736 E2 III 4 medium/large mammal irregular n/a 
736 E2 III 3 medium/large mammal long bone splinter n/a 
738 I1 III 1 Odocoileus virginianus radius left 
738 I1 III 1 Odocoileus virginianus radius right 
738 I1 III 1 Odocoileus virginianus ulna left 
738 I1 III 1 Odocoileus virginianus ulna right 
738 I1 III 1 Odocoileus virginianus scapula right 
738 I1 III 1 Odocoileus virginianus metacarpus right 
738 I1 III 1 Odocoileus virginianus ischium left 
738 I1 III 6 Odocoileus virginianus thoracic vertebra n/a 

738 I1 III 1 Odocoileus virginianus 
 thoracic vertebra 

(T13) n/a 
738 I1 III 1 Odocoileus virginianus lumbar vertebra (L1) n/a 
738 I1 III 1 Canis familiaris innominate right 
738 I1 III 1 n.i. humerus n/a 
738 I1 III 3 medium/large mammal rib (middle) n/a 
738 I1 III 2 medium/large mammal rib (proximal) n/a 
738 I1 III 1 medium/large mammal metacarpus splinter n/a 
744 J1 III 1 Odocoileus virginianus atlas n/a 
744 J1 III 1 Odocoileus virginianus cervical vertebra n/a 
744 J1 III 5 Odocoileus virginianus lumbar vertebra n/a 
744 J1 III 1 Odocoileus virginianus radius right 
744 J1 III 1 Odocoileus virginianus hemi-mandible right 
744 J1 III 1 Odocoileus virginianus hemi-mandible left 
744 J1 III 1 Odocoileus virginianus radius right 
744 J1 III 1 Odocoileus virginianus skull n/a 
744 J1 III 1 Odocoileus virginianus calcaneus left 
744 J1 III 5 Odocoileus virginianus thoracic vertebra n/a 
744 J1 III 1 Odocoileus virginianus maxilla left 
744 J1 III 2 medium/large mammal rib (distal) n/a 
744 J1 III 11 medium/large mammal rib (middle) n/a 
744 J1 III 6 medium/large mammal rib (proximal) n/a 
744 J1 III 3 medium/large mammal scapula n/a 
744 J1 III 1 medium/large mammal long bone splinter n/a 
744 J1 III 1 medium/large mammal vertebra n/a 
746 K1 II 1 medium/large mammal metatarsus splinter n/a 
747 K1 II 1 Odocoileus virginianus maxilla left 
747 K1 II 1 Odocoileus virginianus skull left 
747 K1 II 1 Odocoileus virginianus innominate left 
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747 K1 II 1 Odocoileus virginianus radius right 
747 K1 II 2 Odocoileus virginianus atlas n/a 
747 K1 II 1 Odocoileus virginianus lumbar vertebra n/a 
747 K1 II 11 medium/large mammal rib (middle) n/a 
747 K1 II 1 medium/large mammal rib (proximal) n/a 
747 K1 II 4 medium/large mammal irregular n/a 
749 K1 II 1 Odocoileus virginianus scapula right 
749 K1 II 1 Odocoileus virginianus calcaneus right 
749 K1 II 2 Odocoileus virginianus axis n/a 
749 K1 II 1 Odocoileus virginianus ischium right 
749 K1 II 1 Odocoileus virginianus innominate right 
749 K1 II 4 Odocoileus virginianus pelvis (central) n/a 
749 K1 II 1 Odocoileus virginianus scapula left 
749 K1 II 2 Odocoileus virginianus scapula n/a 
749 K1 II 1 Odocoileus virginianus metatarsus n/a 
749 K1 II 2 Odocoileus virginianus lumbar vertebra n/a 
749 K1 II 5 medium/large mammal rib (middle) n/a 
749 K1 II 2 medium/large mammal irregular n/a 
749 K1 II  1 Odocoileus virginianus pubis right 
753 I2 IV 1 Odocoileus virginianus hemi-mandible right 
753 I2 IV 1 Odocoileus virginianus scapula left 
753 I2 IV 1 Odocoileus virginianus innominate right 
753 I2 IV 1 Odocoileus virginianus ischium right 
753 I2 IV 1 Odocoileus virginianus ilium left 
753 I2 IV 1 Odocoileus virginianus ilium right 
753 I2 IV 1 Odocoileus virginianus ischium left 
753 I2 IV 1 Odocoileus virginianus patella right 
753 I2 IV 1 Odocoileus virginianus femur left 
753 I2 IV 1 Odocoileus virginianus metatarsus right 
753 I2 IV 1 Odocoileus virginianus thoracic vertebra n/a 
753 I2 IV 1 Canis familiaris radius left 
753 I2 IV 3 Odocoileus virginianus hemi-mandible right 
753 I2 IV 2 Odocoileus virginianus hemi-mandible left 
753 I2 IV 1 Odocoileus virginianus ilium right 
753 I2 IV 4 medium/large mammal rib (distal) n/a 
753 I2 IV 14 medium/large mammal rib (middle) n/a 
753 I2 IV 1 medium/large mammal rib (proximal) n/a 
753 I2 IV 1 medium/large mammal long bone splinter n/a 
759 K2 IV 1 Odocoileus virginianus pubis right 
759 K2 IV 1 Odocoileus virginianus innominate right 
759 K2 IV 1 Odocoileus virginianus innominate left 
759 K2 IV 1 Odocoileus virginianus scapula left 
759 K2 IV 1 Odocoileus virginianus pubis n/a 
759 K2 IV 1 Odocoileus virginianus ischium n/a 
759 K2 IV 1 Odocoileus virginianus hemi-mandible left 
759 K2 IV 1 Odocoileus virginianus lumbar vertebra (L2) n/a 
759 K2 IV 1 Odocoileus virginianus lumbar vertebra (L3) n/a 
759 K2 IV 1 Odocoileus virginianus lumbar vertebra (L4) n/a 
759 K2 IV 1 Odocoileus virginianus lumbar vertebra (L5) n/a 
759 K2 IV 1 Odocoileus virginianus axis n/a 
759 K2 IV 2 Odocoileus virginianus cervical vertebra n/a 
759 K2 IV 4 Odocoileus virginianus thoracic vertebra n/a 
759 K2 IV 1 Odocoileus virginianus sacrum n/a 
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759 K2 IV 10 Odocoileus virginianus lumbar vertebra n/a 
759 K2 IV 1 Odocoileus virginianus skull n/a 
759 K2 IV 1 Canis sp. tibia left 
759 K2 IV 1 Odocoileus virginianus maxilla left 
759 K2 IV 1 Odocoileus virginianus maxilla right 
759 K2 IV 13 medium/large mammal rib (middle) n/a 
759 K2 IV 2 medium/large mammal rib (proximal) n/a 
759 K2 IV 1 small/medium mammal rib (proximal) n/a 
767 I2 II 1 Odocoileus virginianus ulna left 
767 I2 II 1 medium/large mammal rib (middle) n/a 
770 I1 III 1 Odocoileus virginianus ulna left 
770 I1 III 1 Odocoileus virginianus scapula left 
770 I1 III 1 medium/large mammal long bone splinter n/a 
774 J2 III 1 Odocoileus virginianus humerus right 
774 J2 III 1 Odocoileus virginianus radius left 
774 J2 III 1 Odocoileus virginianus humerus right 
774 J2 III 1 Odocoileus virginianus ulna left 
774 J2 III 1 Odocoileus virginianus calcaneus right 
774 J2 III 1 Odocoileus virginianus phalange   n/a 
774 J2 III 5 Odocoileus virginianus cervical vertebra n/a 
774 J2 III 2 Odocoileus virginianus thoracic vertebra n/a 
774 J2 III 3 Odocoileus virginianus lumbar vertebra n/a 
774 J2 III 11 Odocoileus virginianus vertebra n/a 
774 J2 III 1 Canis familiaris hemi-mandible left 
774 J2 III 1 Odocoileus virginianus hemi-mandible right 
774 J2 III 1 Odocoileus virginianus maxilla left 
774 J2 III 1 Odocoileus virginianus maxilla right 
774 J2 III 1 Odocoileus virginianus hemi-mandible left 
774 J2 III 8 medium/large mammal rib (middle) n/a 
774 J2 III 5 medium/large mammal rib (proximal) n/a 
774 J2 III 2 medium/large mammal long bone splinter n/a 
788 J2 IV 1 Odocoileus virginianus metacarpus left 
788 J2 IV 1 Odocoileus virginianus metatarsus n/a 
788 J2 IV 12 Odocoileus virginianus thoracic vertebra n/a 
788 J2 IV 15 Odocoileus virginianus lumbar vertebra n/a 
788 J2 IV 1 Odocoileus virginianus sacrum n/a 
788 J2 IV 1 Odocoileus virginianus ischium right 
788 J2 IV 2 Odocoileus virginianus ilium right 
788 J2 IV 1 Odocoileus virginianus ischium right 
788 J2 IV 1 Odocoileus virginianus ilium left 
788 J2 IV 10 Odocoileus virginianus cervical vertebra n/a 

788 J2 IV 1 Odocoileus virginianus 
 cervical vertebra 

(C7) n/a 
788 J2 IV 1 Odocoileus virginianus lumbar vertebra (L5) n/a 
788 J2 IV 2 Odocoileus virginianus axis n/a 
788 J2 IV 1 Odocoileus virginianus atlas n/a 
788 J2 IV 3 Odocoileus virginianus sacrum I n/a 
788 J2 IV 1 Odocoileus virginianus humerus right 
788 J2 IV 1 Odocoileus virginianus humerus n/a 
788 J2 IV 1 Odocoileus virginianus metacarpus left 
788 J2 IV 1 Odocoileus virginianus calcaneus right 
788 J2 IV 1 Odocoileus virginianus phalange II n/a 
788 J2 IV 3 Odocoileus virginianus scapula left 
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788 J2 IV 2 Odocoileus virginianus scapula n/a 
788 J2 IV 1 Odocoileus virginianus innominate left 
788 J2 IV 1 Odocoileus virginianus innominate right 
788 J2 IV 5 Odocoileus virginianus skull n/a 
788 J2 IV 1 Canis familiaris tibia right 
788 J2 IV 1 Canis familiaris humerus right 
788 J2 IV 1 Canis familiaris lumbar vertebra n/a 
788 J2 IV 1 Odocoileus virginianus hemi-mandible right 
788 J2 IV 1 n.i. rib (middle) n/a 
788 J2 IV 6 medium/large mammal rib (distal) n/a 
788 J2 IV 53 medium/large mammal rib (middle) n/a 
788 J2 IV 1 medium/large mammal rib (proximal) n/a 
788 J2 IV 9 medium/large mammal rib (proximal) n/a 
788 J2 IV 2 medium/large mammal skull n/a 
788 J2 IV 3 medium/large mammal vertebra n/a 
788 J2 IV 8 medium/large mammal irregular n/a 
788 J2 IV 1 medium/large mammal metatarsus splinter n/a 
796 H1 IV 1 Odocoileus virginianus radius right 
796 H1 IV 1 Odocoileus virginianus humerus right 
796 H1 IV 1 Odocoileus virginianus femur right 
796 H1 IV 1 Odocoileus virginianus radius left 
796 H1 IV 2 Odocoileus virginianus scapula right 
796 H1 IV 1 Odocoileus virginianus ilium left 
796 H1 IV 1 Odocoileus virginianus ischium right 
796 H1 IV 1 Odocoileus virginianus thoracic vertebra (T1) n/a 
796 H1 IV 2 Odocoileus virginianus thoracic vertebra n/a 
796 H1 IV 1 Odocoileus virginianus lumbar vertebra n/a 
796 H1 IV 1 Odocoileus virginianus ischium n/a 
796 H1 IV 1 Odocoileus virginianus pubis n/a 
796 H1 IV 1 Odocoileus virginianus sacrum I right 
796 H1 IV 1 Odocoileus virginianus cuboides-escafoides left 

796 H1 IV 1 
Sylvilagus sp. (posibly S. 

brasiliensis) innominate right 
796 H1 IV 1 Odocoileus virginianus 1st rib n/a 
796 H1 IV 4 medium/large mammal rib (middle) n/a 
796 H1 IV 1 medium/large mammal tibia splinter n/a 
799 J1 IV 1 Odocoileus virginianus thoracic vertebra (T1) n/a 
799 J1 IV 1 Odocoileus virginianus radius left 
799 J1 IV 2 Odocoileus virginianus innominate left 
799 J1 IV 2 Odocoileus virginianus innominate right 
799 J1 IV 1 Odocoileus virginianus scapula left 
799 J1 IV 1 Odocoileus virginianus scapula right 
799 J1 IV 2 Odocoileus virginianus thoracic vertebra n/a 
799 J1 IV 1 n.i. long bone (diaphysis) n/a 
799 J1 IV 5 medium/large mammal rib (middle) n/a 
799 J1 IV 1 medium/large mammal rib (proximal) n/a 
799 J1 IV 1 medium/large mammal long bone splinter n/a 
800 H2 III 1 medium/large mammal rib (middle) n/a 
801 J2 V 1 Odocoileus virginianus thoracic vertebra n/a 
801 J2 V 3 Odocoileus virginianus lumbar vertebra n/a 
801 J2 V 1 Odocoileus virginianus scapula n/a 
801 J2 V 1 Odocoileus virginianus hemi-mandible right 
801 J2 V 3 medium/large mammal rib (middle) n/a 
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801 J2 V 1 medium/large mammal rib (proximal) n/a 
801 J2 V 3 medium/large mammal flat bone n/a 
801 J2 V 9 medium/large mammal irregular n/a 
801 J2 V 1 small/medium mammal long bone (diaphysis) n/a 
805 E2 V 1 Odocoileus virginianus scapula left 
805 E2 V 2 Odocoileus virginianus atlas n/a 
805 E2 V 1 Odocoileus virginianus ischium right 
805 E2 V 1 Odocoileus virginianus ischium left 
805 E2 V 1 Odocoileus virginianus cuboides-escafoides left 
805 E2 V 1 Odocoileus virginianus hemi-mandible left 
805 E2 V 1 Odocoileus virginianus radius n/a 
805 E2 V 2 Odocoileus virginianus vertebra n/a 
805 E2 V 1 n.i. rib (proximal) n/a 
805 E2 V 2 medium/large mammal rib (middle) n/a 
805 E2 V 1 medium/large mammal rib (proximal) n/a 
805 E2 V 2 medium/large mammal long bone splinter n/a 
807 G2 IV 1 Odocoileus virginianus femur left 
807 G2 IV 1 Odocoileus virginianus scapula right 
807 G2 IV 2 Odocoileus virginianus ilium right 
807 G2 IV 1 Odocoileus virginianus astragalus right 
807 G2 IV 1 Odocoileus virginianus ischium left 
807 G2 IV 1 Odocoileus virginianus atlas n/a 
807 G2 IV 1 Odocoileus virginianus ulna left 
807 G2 IV 1 Odocoileus virginianus radius left 
807 G2 IV 1 Odocoileus virginianus lumbar vertebra n/a 
807 G2 IV 1 Odocoileus virginianus scapula right 
807 G2 IV 1 Odocoileus virginianus ilium left 
807 G2 IV 1 Odocoileus virginianus ischium right 
807 G2 IV 1 Odocoileus virginianus metapodium   n/a 
807 G2 IV 1 Odocoileus virginianus thoracic vertebra n/a 
807 G2 IV 3 medium/large mammal rib (distal) n/a 
807 G2 IV 2 medium/large mammal rib (proximal) n/a 
807 G2 IV 1 medium/large mammal irregular n/a 
807 G2 IV 1 medium/large mammal long bone splinter n/a 
807 G2 IV 1 small/medium mammal long bone (proximal) n/a 
811 G1 IV 1 Odocoileus virginianus radius right 
811 G1 IV 1 Odocoileus virginianus femur left 
811 G1 IV 3 Odocoileus virginianus scapula left 
811 G1 IV 1 Odocoileus virginianus scapula right 
811 G1 IV 1 Odocoileus virginianus innominate right 
811 G1 IV 1 Odocoileus virginianus ischium right 
811 G1 IV 1 Odocoileus virginianus atlas n/a 
811 G1 IV 2 Odocoileus virginianus cervical vertebra n/a 
811 G1 IV 2 Odocoileus virginianus thoracic vertebra n/a 
811 G1 IV 2 Odocoileus virginianus lumbar vertebra n/a 
811 G1 IV 1 Panthera onca ulna left 
811 G1 IV 1 medium/large mammal rib (middle) n/a 
816 I2 V 1 Odocoileus virginianus ischium right 
816 I2 V 2 Odocoileus virginianus thoracic vertebra n/a 
816 I2 V 7 Odocoileus virginianus lumbar vertebra n/a 
816 I2 V 17 Odocoileus virginianus vertebra n/a 
816 I2 V 1 small/medium mammal tibia n/a 
816 I2 V 2 medium/large mammal rib (distal) n/a 
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816 I2 V 9 medium/large mammal rib (middle) n/a 
816 I2 V 2 medium/large mammal rib (proximal) n/a 
816 I2 V 1 medium/large mammal long bone splinter n/a 
818 H1 V 1 Odocoileus virginianus tibia n/a 
818 H1 V 1 medium/large mammal rib (middle) n/a 
818 H1 V 1 medium/large mammal long bone splinter n/a 
820 H2 IV 1 Odocoileus virginianus cervical vertebra n/a 
820 H2 IV 1 Odocoileus virginianus thoracic vertebra n/a 
820 H2 IV 2 medium/large mammal rib (middle) n/a 
823 K1 III 1 Odocoileus virginianus skull n/a 
823 K1 III 2 Odocoileus virginianus scapula right 
823 K1 III 1 Odocoileus virginianus ilium right 
823 K1 III 1 Odocoileus virginianus innominate left 
823 K1 III 1 Odocoileus virginianus ischium left 
823 K1 III 1 Odocoileus virginianus hemi-mandible left 
823 K1 III 1 Odocoileus virginianus phalange I n/a 
823 K1 III 1 Odocoileus virginianus sternum n/a 
823 K1 III 5 Odocoileus virginianus thoracic vertebra n/a 
823 K1 III 1 Odocoileus virginianus cervical vertebra n/a 
823 K1 III 2 Odocoileus virginianus lumbar vertebra n/a 
823 K1 III 1 Odocoileus virginianus sacrum I n/a 
823 K1 III 2 medium/large mammal rib (middle) n/a 
823 K1 III 1 medium/large mammal rib (proximal) n/a 
823 K1 III 1 medium/large mammal long bone splinter n/a 
826 K1 III 1 Pecari tajacu   hemi-mandible left 
826 K1 III 1 Pecari tajacu   hemi-mandible right 
833 G2 V 1 Odocoileus virginianus radius left 
833 G2 V 1 Odocoileus virginianus metatarsus right 
833 G2 V 1 Odocoileus virginianus femur left 
833 G2 V 1 Odocoileus virginianus calcaneus right 
833 G2 V 1 Odocoileus virginianus humerus left 
833 G2 V 1 Odocoileus virginianus radius left 
833 G2 V 1 Odocoileus virginianus innominate right 
833 G2 V 3 Odocoileus virginianus scapula right 
833 G2 V 3 Odocoileus virginianus ilium right 
833 G2 V 1 Odocoileus virginianus innominate left 
833 G2 V 3 Odocoileus virginianus scapula left 
833 G2 V 2 Odocoileus virginianus thoracic vertebra n/a 
833 G2 V 4 Odocoileus virginianus lumbar vertebra n/a 
833 G2 V 1 Odocoileus virginianus cervical vertebra n/a 
833 G2 V 3 medium/large mammal rib (middle) n/a 
833 G2 V 1 medium/large mammal long bone splinter n/a 
842 H2 V 1 Odocoileus virginianus skull n/a 
842 H2 V 1 Odocoileus virginianus skull right 
842 H2 V 1 Odocoileus virginianus skull left 
842 H2 V 1 Odocoileus virginianus hemi-mandible n/a 
842 H2 V 1 Odocoileus virginianus scapula right 
842 H2 V 1 Odocoileus virginianus calcaneus left 
842 H2 V 1 Odocoileus virginianus radius left 
842 H2 V 1 Odocoileus virginianus humerus left 
842 H2 V 2 Odocoileus virginianus radius left 
842 H2 V 1 Odocoileus virginianus scapula right 
842 H2 V 1 Odocoileus virginianus ischium right 
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842 H2 V 1 Odocoileus virginianus metacarpus left 
842 H2 V 4 Odocoileus virginianus hemi-mandible left 
842 H2 V 3 Odocoileus virginianus hemi-mandible right 
842 H2 V 1 Odocoileus virginianus atlas n/a 
842 H2 V 3 Odocoileus virginianus femur left 
842 H2 V 6 Odocoileus virginianus lumbar vertebra n/a 
842 H2 V 4 Odocoileus virginianus cervical vertebra n/a 
842 H2 V 2 Odocoileus virginianus thoracic vertebra n/a 

842 H2 V 1 
Artiodactyla (posibly 

Pecari tajacu) innominate right 
842 H2 V 1 n.i. scapula n/a 
842 H2 V 2 medium/large mammal skull (zygomatic) n/a 
842 H2 V 2 medium/large mammal rib (distal) n/a 
842 H2 V 14 medium/large mammal rib (middle) n/a 
842 H2 V 6 medium/large mammal rib (proximal) n/a 
842 H2 V 1 medium/large mammal metacarpus splinter n/a 
950 H1 V 4 Odocoileus virginianus thoracic vertebra (T1) n/a 
950 H1 V 2 Odocoileus virginianus cervical vertebra n/a 
950 H1 V 2 Odocoileus virginianus hemi-mandible n/a 
950 H1 V 1 Felidae cervical vertebra n/a 
950 H1 V 1 Odocoileus virginianus hemi-mandible right 
950 H1 V 1 medium/large mammal rib (distal) n/a 
950 H1 V 1 medium/large mammal rib (middle) n/a 
950 H1 V 3 medium/large mammal rib (proximal) n/a 
954 G1 V 1 Odocoileus virginianus calcaneus left 
954 G1 V 1 Odocoileus virginianus cuboides-escafoides left 
954 G1 V 1 Odocoileus virginianus metatarsus left 
954 G1 V 1 Odocoileus virginianus hemi-mandible right 
954 G1 V 1 Odocoileus virginianus sacrum I n/a 
954 G1 V 2 Odocoileus virginianus thoracic vertebra n/a 
954 G1 V 1 medium/large mammal rib (distal) n/a 
954 G1 V 1 medium/large mammal rib (proximal) n/a 
954 G1 V 1 medium/large mammal long bone splinter n/a 
961 F1  IV 1 Odocoileus virginianus ilium left 
961 F1  IV 1 Odocoileus virginianus scapula right 
961 F1  IV 2 Odocoileus virginianus thoracic vertebra n/a 
961 F1  IV 3 Odocoileus virginianus lumbar vertebra n/a 
961 F1  IV 1 Odocoileus virginianus sacrum I n/a 
961 F1  IV 1 medium/large mammal rib (distal) n/a 
961 F1  IV 4 medium/large mammal rib (middle) n/a 
965 E2 IV 1 Odocoileus virginianus metatarsus n/a 
965 E2 IV 1 Odocoileus virginianus ilium left 
965 E2 IV 1 Odocoileus virginianus ischium right 
965 E2 IV 1 Odocoileus virginianus phalange I n/a 
965 E2 IV 1 Odocoileus virginianus lumbar vertebra n/a 
965 E2 IV 1 Odocoileus virginianus sacrum I n/a 
965 E2 IV 1 Canis familiaris hemi-mandible right 
965 E2 IV 6 medium/large mammal rib (middle) n/a 
965 E2 IV 1 medium/large mammal metacarpus splinter n/a 
967 E1 IV 4 Odocoileus virginianus lumbar vertebra n/a 
967 E1 IV 1 Odocoileus virginianus vertebra n/a 
967 E1 IV 4 Odocoileus virginianus atlas n/a 
969 F2 IV 2 Odocoileus virginianus ilium left 
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969 F2 IV 1 Odocoileus virginianus humerus right 
969 F2 IV 1 medium/large mammal long bone splinter n/a 
975 F2 V 1 Odocoileus virginianus humerus left 
975 F2 V 2 Odocoileus virginianus ilium left 
975 F2 V 1 Odocoileus virginianus scapula left 
975 F2 V 1 Odocoileus virginianus humerus left 
975 F2 V 2 Odocoileus virginianus axis n/a 
975 F2 V 1 Odocoileus virginianus atlas n/a 
975 F2 V 1 Odocoileus virginianus thoracic vertebra n/a 
975 F2 V 2 Odocoileus virginianus lumbar vertebra n/a 
975 F2 V 3 Odocoileus virginianus vertebra n/a 
975 F2 V 1 Odocoileus virginianus scapula n/a 
975 F2 V 1 small/medium mammal rib (middle) n/a 
975 F2 V 1 n.i. rib (proximal) n/a 
975 F2 V 12 medium/large mammal rib (middle) n/a 
975 F2 V 7 medium/large mammal rib (proximal) n/a 
975 F2 V 2 medium/large mammal long bone splinter n/a 
980 F1 V 1 Odocoileus virginianus humerus left 
980 F1 V 2 Odocoileus virginianus scapula right 
980 F1 V 1 Odocoileus virginianus cervical vertebra n/a 
980 F1 V 1 Odocoileus virginianus thoracic vertebra n/a 
980 F1 V 2 Odocoileus virginianus lumbar vertebra n/a 
980 F1 V 1 Odocoileus virginianus sternum n/a 
980 F1 V 1 Odocoileus virginianus maxilla left 
980 F1 V 3 medium/large mammal long bone splinter n/a 
980 F1 V 2 medium/large mammal rib (distal) n/a 
980 F1 V 19 medium/large mammal rib (middle) n/a 
980 F1 V 2 medium/large mammal rib (proximal) n/a 
985 F1 V 1 Odocoileus virginianus scapula right 
985 F1 V 1 Odocoileus virginianus scapula left 
985 F1 V 2 Odocoileus virginianus innominate left 
985 F1 V 1 Odocoileus virginianus calcaneus left 
985 F1 V 1 Odocoileus virginianus cuboides-escafoides left 
985 F1 V 1 Odocoileus virginianus scapula n/a 
985 F1 V 1 Odocoileus virginianus atlas n/a 
985 F1 V 3 Odocoileus virginianus cervical vertebra n/a 
985 F1 V 4 Odocoileus virginianus thoracic vertebra n/a 
985 F1 V 2 Odocoileus virginianus lumbar vertebra n/a 

985 F1 V 1 
Sylvilagus sp. (posibly S. 

brasiliensis) femur right 
985 F1 V 1 n.i. long bone (diaphysis) n/a 
985 F1 V 1 small/medium mammal rib (middle) n/a 
985 F1 V 32 medium/large mammal rib (distal) n/a 
985 F1 V 7 medium/large mammal rib (proximal) n/a 
985 F1 V 8 medium/large mammal long bone splinter n/a 
989 E2 V 1 Odocoileus virginianus femur left 
989 E2 V 1 Odocoileus virginianus femur right 
989 E2 V 1 Odocoileus virginianus atlas n/a 
989 E2 V 2 Odocoileus virginianus cervical vertebra n/a 
989 E2 V 2 Odocoileus virginianus scapula left 
989 E2 V 1 Odocoileus virginianus scapula right 
989 E2 V 1 Odocoileus virginianus hemi-mandible n/a 
989 E2 V 3 Odocoileus virginianus lumbar vertebra n/a 



 410

Bag 
number Square Layer NISP Species Specimen Side 

989 E2 V 1 Odocoileus virginianus antler right 
989 E2 V 4 medium/large mammal rib (middle) n/a 
989 E2 V 1 medium/large mammal rib (proximal) n/a 
989 E2 V 1 medium/large mammal long bone splinter n/a 
989 E2 V 1 medium/large mammal metatarsus splinter n/a 
993 F2 V 1 Odocoileus virginianus tibia right 
993 F2 V 6 Odocoileus virginianus scapula n/a 
993 F2 V 1 Odocoileus virginianus innominate right 
993 F2 V 1 Odocoileus virginianus radius left 
993 F2 V 1 Odocoileus virginianus calcaneus left 
993 F2 V 1 Odocoileus virginianus radius left 
993 F2 V 1 Odocoileus virginianus humerus left 
993 F2 V 4 Odocoileus virginianus scapula left 
993 F2 V 1 Odocoileus virginianus scapula right 
993 F2 V 2 Odocoileus virginianus ulna right 
993 F2 V 1 Odocoileus virginianus hemi-mandible left 
993 F2 V 1 Odocoileus virginianus hemi-mandible n/a 
993 F2 V 1 Odocoileus virginianus ischium left 
993 F2 V 4 Odocoileus virginianus thoracic vertebra n/a 
993 F2 V 6 Odocoileus virginianus lumbar vertebra n/a 
993 F2 V 2 Odocoileus virginianus cervical vertebra n/a 
993 F2 V 1 Odocoileus virginianus atlas n/a 
993 F2 V 4 Odocoileus virginianus vertebra n/a 
993 F2 V 1 Odocoileus virginianus ilium n/a 
993 F2 V 1 Canis familiaris metacarpus n/a 
993 F2 V 1 Canis familiaris rib n/a 
993 F2 V 1 Urocyon cinereoargenteus skull left 
993 F2 V 30 medium/large mammal rib (middle) n/a 
993 F2 V 5 medium/large mammal rib (proximal) n/a 
993 F2 V 15 medium/large mammal long bone splinter n/a 
993 F2 V 1 medium/large mammal metapodium splinter n/a 
1009 F2 V 1 Odocoileus virginianus hemi-mandible left 
1009 F2 V 1 Canis sp. hemi-mandible left 
1009 F2 V 1 Canis familiaris hemi-mandible left 
1012 G2 V 3 Odocoileus virginianus scapula right 
1012 G2 V 2 Odocoileus virginianus cervical vertebra n/a 
1012 G2 V 1 Odocoileus virginianus axis n/a 
1012 G2 V 1 Odocoileus virginianus maxilla n/a 
1012 G2 V 3 medium/large mammal rib (middle) n/a 
1012 G2 V 2 medium/large mammal irregular n/a 
1019 K1 IV 1 Odocoileus virginianus skull right 
1019 K1 IV 1 Odocoileus virginianus scapula n/a 
1019 K1 IV 1 Odocoileus virginianus thoracic vertebra (T1) n/a 
1019 K1 IV 1 Odocoileus virginianus skull left 
1019 K1 IV 1 Odocoileus virginianus tibia n/a 
1019 K1 IV 1 Odocoileus virginianus skull n/a 
1019 K1 IV 1 Odocoileus virginianus radius left 
1019 K1 IV 3 Odocoileus virginianus scapula left 
1019 K1 IV 1 Odocoileus virginianus humerus right 
1019 K1 IV 1 Odocoileus virginianus radius right 
1019 K1 IV 1 Odocoileus virginianus ulna left 
1019 K1 IV 1 Odocoileus virginianus humerus left 
1019 K1 IV 1 Odocoileus virginianus astragalus right 
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Bag 
number Square Layer NISP Species Specimen Side 

1019 K1 IV 1 Odocoileus virginianus femur right 
1019 K1 IV 1 Odocoileus virginianus femur left 
1019 K1 IV 3 Odocoileus virginianus atlas n/a 
1019 K1 IV 1 Odocoileus virginianus axis n/a 
1019 K1 IV 5 Odocoileus virginianus cervical vertebra n/a 
1019 K1 IV 5 Odocoileus virginianus lumbar vertebra n/a 
1019 K1 IV 1 Odocoileus virginianus sacrum n/a 
1019 K1 IV 13 Odocoileus virginianus thoracic vertebra n/a 
1019 K1 IV 1 Odocoileus virginianus ulna right 
1019 K1 IV 1 Odocoileus virginianus hemi-mandible n/a 
1019 K1 IV 1 Sylvilagus brasiliensis femur right 
1019 K1 IV 1 Sylvilagus sp. hemi-mandible left 
1019 K1 IV 1 carnivore hemi-mandible left 
1019 K1 IV 2 Odocoileus virginianus hemi-mandible right 
1019 K1 IV 1 Odocoileus virginianus antler n/a 
1019 K1 IV 45 medium/large mammal rib (middle) n/a 
1019 K1 IV 3 medium/large mammal rib (proximal) n/a 
1019 K1 IV 11 medium/large mammal rib n/a 
1019 K1 IV 1 medium/large mammal irregular n/a 
1019 K1 IV 5 medium/large mammal long bone splinter n/a 
1035 K1 IV 1 Odocoileus virginianus scapula right 
1035 K1 IV 1 Odocoileus virginianus scapula left 
1035 K1 IV 4 Odocoileus virginianus innominate left 
1035 K1 IV 1 Odocoileus virginianus ischium right 
1035 K1 IV 1 Odocoileus virginianus scapula n/a 
1035 K1 IV 1 Odocoileus virginianus axis n/a 
1035 K1 IV 2 Odocoileus virginianus lumbar vertebra n/a 
1035 K1 IV 1 Mazama sp. hemi-mandible left 
1035 K1 IV 1 small/medium mammal rib (middle) n/a 
1035 K1 IV 6 medium/large mammal rib (middle) n/a 
1035 K1 IV 1 medium/large mammal rib (proximal) n/a 
1035 K1 IV  1 Canis familiaris radius right 

1009/678 F1 V 1 Canis familiaris skull left 
1009/678 F2 V 1 n.i. irregular n/a 
1009/678 F2/H1 V/II 1 Odocoileus virginianus scapula left 
1009/678 F2/H1 V/II 1 Odocoileus virginianus radius right 
1009/678 F2/H1 V/II 1 Odocoileus virginianus scapula n/a 
1009/678 F2/H1 V/II 1 Odocoileus virginianus calcaneus right 

1009/678 F2/H1 V/II 1 Odocoileus virginianus metacarpus I 
right 
(int) 

1009/678 F2/H1 V/II 1 Odocoileus virginianus atlas n/a 
1009/678 F2/H1 V/II 1 Odocoileus virginianus axis n/a 
1009/678 F2/H1 V/II 6 Odocoileus virginianus lumbar vertebra n/a 
1009/678 F2/H1 V/II 1 Odocoileus virginianus cervical vertebra n/a 
1009/678 F2/H1 V/II 3 medium/large mammal rib (middle) n/a 
731/801 J2/K1 V/II 1 Canis familiaris radius left 

n/a G2 V 1 Canis familiaris phalange II n/a 
n/a K1 II 2 Odocoileus virginianus thoracic vertebra n/a 
n/a K1 II 1 Odocoileus virginianus vertebra n/a 
n/a K1 II 1 Odocoileus virginianus scapula n/a 
n/a K1 II 1 Odocoileus virginianus sacrum I n/a 
n/a K1 II 1 Canis familiaris carpus left 
n/a K1 II 1 Canis familiaris phalange I left 
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Bag 
number Square Layer NISP Species Specimen Side 

n/a K1 II 1 Canis familiaris metacarpus II left 
n/a K1 II 1 Canis familiaris metacarpus III left 
n/a K1 II 1 carnivore radius left 
n/a K1 II 7 medium/large mammal rib (middle) n/a 
n/a K1 II 1 medium/large mammal rib (proximal) n/a 
n/a K1 II 2 small/medium mammal rib (proximal) n/a 
n/a K1 II 43 medium/large mammal rib (middle) n/a 
n/a K1 II 11 medium/large mammal long bone splinter n/a 
n/a K1 II 27 medium/large mammal irregular n/a 
n/a K1 II 1 medium/large mammal vertebra n/a 
n/a K1 II 1 n.i. rib (proximal) n/a 
n/a K1 II 1 n.i. long bone (diaphysis) n/a 
n/a K1 II 1 n.i. long bone (distal) n/a 
n/a K1 II 1 small/medium mammal long bone    n/a 
n/a K1 II 5 small/medium mammal irregular n/a 
n/a K1 II 12 small/medium mammal long bone (diaphysis) n/a 
n/a K1 II 2 medium/large mammal rib (middle) n/a 
n/a K1 II 8 small/medium mammal rib (middle) n/a 
n/a K1 II 1 n.i. hemi-mandible n/a 
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OPERACION 201 
Bag 

number Square Layer NISP Species Specimen Side 

n/a 2 level II 1 medium/large mammal 
long bone 
(proximal) n/a 

n/a 2 level II 2 
small/medium 

mammal 
long bone 
(diaphysis) n/a 

n/a 2 level II 1 
small/medium 

mammal skull n/a 

n/a 2 level II 1 
small/medium 

mammal pelvis n/a 

n/a 2 level II 1 
small/medium 

mammal long bone spinter n/a 
n/a ext wall III 2 Canis familiaris radius left 
n/a ext wall III 1 Canis familiaris ulna right 
n/a ext wall III 1 Canis familiaris metacarpus n/a 
n/a ext wall III 1 carnivore lumbar vertebra n/a 
n/a ext wall III 1 carnivore maxilla n/a 
n/a ext wall III 18 medium/large mammal long bone spinter n/a 
n/a ext wall III 1 medium/large mammal rib (distal) n/a 
n/a ext wall III 27 medium/large mammal rib (middle) n/a 
n/a ext wall III 5 medium/large mammal rib (proximal) n/a 
n/a ext wall III 8 medium/large mammal irregular n/a 
n/a ext wall III 1 Odocoileus virginianus skull n/a 
n/a ext wall III 1 Odocoileus virginianus femur left 
n/a ext wall III 1 Odocoileus virginianus innominate left 
n/a ext wall III 1 Odocoileus virginianus innominate right 
n/a ext wall III 1 Odocoileus virginianus pubis left 
n/a ext wall III 2 Odocoileus virginianus calcaneus right 
n/a ext wall III 1 Odocoileus virginianus scapula right 
n/a ext wall III 1 Odocoileus virginianus scapula n/a 
n/a ext wall III 1 Odocoileus virginianus radius left 
n/a ext wall III 1 Odocoileus virginianus metacarpus left 
n/a ext wall III 1 Odocoileus virginianus metatarsus right 
n/a ext wall III 1 Odocoileus virginianus radius right 
n/a ext wall III 1 Odocoileus virginianus calcaneus left 
n/a ext wall III 1 Odocoileus virginianus femur left 
n/a ext wall III 2 Odocoileus virginianus cervical vertebra n/a 
n/a ext wall III 2 Odocoileus virginianus thoracic vertebra  n/a 
n/a ext wall III 8 Odocoileus virginianus vertebra n/a 
n/a ext wall III 1 Odocoileus virginianus humerus left 
n/a ext wall III 1 Odocoileus virginianus metacarpus n/a 
n/a ext wall III 1 Odocoileus virginianus humerus n/a 
n/a ext wall III 1 Odocoileus virginianus ischium n/a 
n/a ext wall III 1 Odocoileus virginianus ischium n/a 
n/a ext wall III 1 Odocoileus virginianus maxilla right 

n/a ext wall III 5 
small/medium 

mammal 
long bone 
(diaphysis) n/a 

n/a 2 level II 26 medium/large mammal long bone spinter n/a 
n/a 2 level II 8 medium/large mammal rib (middle) n/a 
n/a 2 level II 3 medium/large mammal femur splinter n/a 
n/a 2 level II 1 Canis familiaris metacarpus n/a 
n/a 2 level II 2 Canis familiaris calcaneus right 
n/a 2 level II 1 Canis familiaris metacarpus V left 
n/a 2 level II 3 Canis familiaris radius left 
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Bag 
number Square Layer NISP Species Specimen Side 

n/a 2 level II 1 Canis familiaris radius right 
n/a 2 level II 1 Canis familiaris radius n/a 
n/a 2 level II 1 Canis familiaris femur right 
n/a 2 level II 1 Canis familiaris rib (proximal) n/a 
n/a 2 level II 1 Odocoileus virginianus skull n/a 
n/a 2 level II 1 Odocoileus virginianus thoracic vertebra  n/a 

n/a 2 level II 1 Odocoileus virginianus metacarpus I  
right 
(ext) 

n/a 2 level II 1 Odocoileus virginianus metacarpus II  
right 
(int) 

n/a 2 level II 1 Odocoileus virginianus ulna left 
n/a 2 level II 1 Odocoileus virginianus humerus left 
n/a 2 level II 1 Odocoileus virginianus metacarpus right 
n/a 2 level II 1 Odocoileus virginianus radius left 
n/a 2 level II 1 Odocoileus virginianus tibia right 
n/a 2 level II 2 Odocoileus virginianus hemi-mandible right 
n/a 2 level II 1 Odocoileus virginianus hemi-mandible left 
n/a 2 level II 2 Odocoileus virginianus ilium right 
n/a 2 level II 4 Odocoileus virginianus vertebra n/a 
n/a 2 level II 2 Odocoileus virginianus tibia left 
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OPERACION 202 
Bag 

number Square Layer NISP Species Specimen Side 
n/a n/a 3 metric level 1 Odocoileus virginianus humerus right 
n/a n/a 3 metric level 1 Odocoileus virginianus scapula n/a 
n/a n/a 3 metric level 1 Odocoileus virginianus calcaneus right 
n/a n/a 3 metric level 2 Odocoileus virginianus vertebra n/a 
n/a n/a 3 metric level 3 medium/large mammal long bone splinter n/a 
n/a n/a 3 metric level 1 medium/large mammal irregular n/a 
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APPENDIX C:  List of Modified Bone and Shell Studied 
 

WORKED BONE AND SHELL 

Op. 
Bag 

Number Square Layer NISP Species Specimen Tool Weight (g) 

110 276 A1, B1 IV 1 
unidenfied 

shell n/a modified frag. 5.7 

110 309 
A1, B1, 

C1 II 1 
medium/large 

mammal rib (middle) modified frag. 1.1 

110 892 A1, B1 III, IV 1 Mammalia n/a 
disc (centred 
perforation) 4.5 

110 892 A1B1 II, III 1 
unidenfied 

shell n/a modified frag. 3.5 

110 920 A2B2 II 1 
unidenfied 

shell n/a modified frag. 0.9 
110 929 A2, B2 III 1 Mammalia long bone tube 0.9 

110 1066 A1, A2 IV, V 1 
medium/large 

mammal n/a tube 2.5 

111 230 C1 IV 1 Mammalia n/a "malacate" 6.1 

112 580 112-EW N/A 1 
Pachychilus 

sp. n/a modified shell 2.7 

114 796 H1 IV 1 
medium/large 

mammal rib (middle) "pulidor" 1.4 

114 842 H2 V 1 Testudines 
plaque 

plastron ornament 7.4 

114 842 H2 V 1 
Odocoileus 
virginianus metapodium ornament 7.4 

114 664 J2 II 1 
Odocoileus 
virginianus 

femur 
(distal) "raspador" 3.0 

114 744 J1 III  1 Mammalia n/a "manita" 3.1 
114 709 L1 II 1 Tapirus bairdii rib (middle) "pulidor" 3.1 
114 672 J2 III 1 Mammalia n/a ornament 1.3 
114 672 J2 III 1 Homo sapiens ilium blank form 13.0 
114 672 J2 III 1 Mammalia tibia   spatula 4.0 
114 731 K1 II 1 Mammalia rib   ornament 0.4 
114 801 J2 V 2 Mammalia long bone blank form 3.8 

114 950 H1 V 2 Testudines 
plaque 

plastron ornament 6.3 
114 744 J1 III 1 Canis sp. metapodium blank form 1.3 

114 1019 K1 IV 1 
medium/large 

mammal metapodium blank form 4.1 

114 689 J1 II 1 
medium/large 

mammal long bone blank form 3.3 
114 997 F2 V 1 Mammalia n/a needle 0.7 

114 n/a I1 III 1 Testudines 
plaque 

plastron ornament 5.8 

114 680 G2 III 1 Mammalia n/a disc 4.4 
114 n/a K1 II 2 Mammalia n/a needle 1.0 

114 825 K1 III 1 
medium/large 

mammal long bone perforator 3.5 

114 711 L1 III 1 
medium/large 

mammal scapula blank form 2.7 

114 842 H2 V 1 
medium/large 

mammal antler blank form 8.3 

114 999 F2 V 1 Testudines 
plaque 

plastron ornament 3.6 

114 747 K1 II 1 
medium/large 

mammal rib (middle) blank form 1.6 

114 731 K1 II 1 
medium/large 

mammal rib (middle) blank form 0.8 
114 n/a K2 III 1 Mammalia n/a perforator 1.6 
114 766 J1 III 1 Canis sp. carnassial pendant 1.0 
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Operacion 
Bag 

Number Square Layer NISP Species Specimen Tool Weight (g) 

114 985 F1 V 1 Mammalia n/a blank form 1.5 
114 823 K1 III 1 Homo sapiens skull blank form 9.3 
114 746 K1 II 1 Mammalia n/a ring 0.5 

114 n/a K1 II 1 
unidenfied 

shell n/a pendant 0.2 

114 816 I2 V 1 
Odocoileus 
virginianus metacarpus blank form 20.2 

114 777 J2 IV 1 Mammalia n/a needle 0.3 
114 970 F2 V 1 Mammalia n/a needle 0.4 
114 n/a K2 III 2 Mammalia n/a needle 0.8 

114 753 I2 IV 1 
medium/large 

mammal irregular blank form 7.9 

114 675 G3 II 1 Mammalia n/a blank form 3.3 
114 n/a K1 II 1 n/a long bone tube 1.9 

114 961 F1 IV 1 
Odocoileus 
virginianus metapodium blank form 8.6 

114 961 F1 IV 1 Mammalia long bone perforator 1.8 

114 801 J2 V 1 
medium/large 

mammal tibia   "raspador" 20.6 

114 n/a K2 III 2 
Nephronaias 

sp. n/a bead 0.3 
114 823 K1 III 1 Homo sapiens long bone guiro 49.7 
114 n/a K1 II 1 Mammalia n/a needle 0.5 

114 1012 G2 V 1 
Odocoileus 
virginianus 

hemi-
mandible ornament 10.9 

114 845 H1 V 1 
unidenfied 

shell n/a pendant 8.2 

114 993 F2 V 1 
Pachychilus 

sp. n/a pendant 4.1 

114 762 K1 III 1 
Nephronaias 

sp. n/a bead 0.1 

114 n/a K1 II 1 
Nephronaias 

sp. n/a bead 0.1 

114 747 K2 II 5 
Nephronaias 

sp. n/a n/a 6.9 

114 746 K2 II 2 
Nephronaias 

sp. n/a n/a 4.7 

114 675 G3 II 1 
unidenfied 

shell n/a blank form 1 

114 818 I1 V 1 
unidenfied 

shell n/a blank form 6.8 

114 744 J1 III 1 
unidenfied 

shell n/a blank form 7.7 

114 746 K2 II 1 
Nephronaias 

sp. n/a bead 2.8 

114 731 K1 II 3 
unidenfied 

shell n/a blank form 7.9 

114 844 H2 V 1 
Nephronaias 

sp. n/a n/a 8.2 

114 820 H2 IV 1 
Nephronaias 

sp. n/a n/a 9.9 

114 788 J2 IV 5 
unidenfied 

shell n/a blank form 23.1 

114 689 J1 II 1 
Nephronaias 

sp. n/a n/a 2.4 

115 1091 N2 III 1 
medium/large 

mammal rib (middle) 1 blank form 1.4 

201 n/a Layer 2 II 1 
Canis 

familiaris radius 

refuse distal 
epifisis 

removal "butt 
discarded" 2.8 

201 n/a Layer 2 II 1 Mammalia n/a perforator 2.4 

201 n/a Layer 2 II 1 
medium/large 

mammal long bone 1 blank form 1.5 

n/a 1020 n/a n/a 1 
Pomacea 
flagellata n/a 1 pendant 34.3 
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APPENDIX D:  List of Human Remains Studied 
 
 

HUMAN REMAINS 

 
Bag 

number Square Layer NISP Specimen Side 
Operación 110 879 B3 II 1 phalange n/a 
Operación 112 617 n/a n/a 1 clavicle right 
Operación 114 667 G2 II 1 fibula n/a 
Operación 114 684 G2 III 1 scapula right 
Operación 114 744 J1 III 1 scapula left 
Operación 114 749 K1 II 1 scapula right 
Operación 114 759 K2 IV 1 pelvis n/a 
Operación 114 796 H1 IV 1 scapula left 
Operación 114 799 J1 IV 1 clavicle left 
Operación 114 799 J1 IV 1 clavicle right 
Operación 114 805 E2 V 1 clavicle left 
Operación 114 823 K1 III 5 skull n/a 
Operación 114 833 G2 V 1 scapula left 
Operación 114 833 G2 V 1 scapula right 
Operación 114 833 G2 V 1 scapula right 
Operación 114 833 G2 V 1 hemi-mandible right 
Operación 114 842 H2 V 1 scapula left 
Operación 114 950 H1 V 2 clavicle left 
Operación 114 975 F2 V 2 metatarsus n/a 
Operación 114 975 F2 V 1 ulna right 
Operación 114 980 F1 V 1 fibula n/a 
Operación 114 985 F1 V 2 clavicle left 
Operación 114 985 F1 V 1 pelvis right 
Operación 114 985 F1 V 1 skull (temporal) right 
Operación 114 993 F2 V 3 lumbar vertebra n/a 
Operación 114 993 F2 V 1 metatarsus n/a 
Operación 114 993 F2 V 1 fibula n/a 
Operación 114 993 F2 V 1 radius left 
Operación 114 993 F2 V 2 fibula n/a 
Operación 114 993 F2 V 3 rib n/a 
Operación 114 993 F2 V 1 femur n/a 
Operación 114 993 F2 V 2 pelvis n/a 
Operación 114 993 F2 V 1 rib n/a 
Operación 114 993 F2 V 1 scapula right 
Operación 114 993 F2 V 3 pelvis n/a 
Operación 114 1019 K1 IV 1 clavicle right 
Operación 114 1009/678 F2 V 1 scapula right 
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APPENDIX E:  Published papers derived from this study 
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SACRIFICE AND FEASTING AMONG 
THE CLASSIC MAYA ELITE, AND THE 
IMPORTANCE OF THE WHITE-TAILED 
DEER: IS THERE A REGIONAL PATTERN?
Coral Montero-Lopez

The exploitation and procurement of animal resources by any culture in the world is very 
important.  Because of the lack of beasts of burden in the Pre-Columbian Americas, wild 
animals such as the white-tailed deer (Odocoileus virginianus) and some domesticates such 
as the domestic dog (Canis familiaris), were highly regarded among the Mayas.  Recent 
analyses have shown that there is a change in the exploitation patterns of both animals from 
the Pre-classic to the Classic Period, a change that has been associated with the emergence 
of a more powerful group of rulers.  My objective will be to discuss the symbolic and the 
importance of the white-tailed deer among the Maya and interpreting its presence in the 
archaeological record.  In order to do so, firstly I will discuss the symbolic role of the deer and 
dog in the Classic Mayan iconography, and how this information relate to the presence of 
both species in the archaeological record through time.  Then I will discuss how the Classic 
Mayan elite had access and used these animals resources to create a social difference from 
the rest of the population, through the celebration of sacrifice and ritual feasts.  I will proceed 
to compare and contrast the information available on feasting from different sites in the 
region to stress the fact that the use of animal resources by the Maya is not only limited to 
the environment, and chronological period, but it is also a consequence of a cultural selection 
of certain species for specific purposes, such as the validation of a new ruling system, during 
the Classic period. Finally, I will conclude that it is necessary to consider the symbolic, socio-
temporal aspects, and the nature of specific contexts when studying the archaeofaunal 
remains.

White-tailed deer and domestic dog representations and symbolism in the Classic 
Maya iconography

Deer is one of the most represented animals in the Maya iconography, and is present on 
ceramics, murals and codices1 (Figure 1).  Representations include ceremonial hunting 
parties2, or deer being trapped with a rope attached to a tree 3.  Another common 
representation of deer is as food. Deer haunches and deer tamales ready to be consumed 
are also a common topic in Maya iconography in scenes related to the elite4. It has been 
proposed5 that the white-tailed deer had an important role in the Maya religion during the 
Classic (200-900 AD) period, an importance that may have well expanded from here to the 
rest of Mesoamerica. One of the questions that arise from this analysis is what was the role 
of the deer in the Classic Maya religion? Furthermore, what is the connection of the deer and 
other sacrificial animals with the elite?

Contemporary ethnographic studies in the Maya region have identified a direct relationship 
between the solar god and deer sacrifice, which would in turn assure fertility and good 
crops6.  Deer is therefore seen as an intermediary between mankind and the gods7.  Among 
the Classic Maya, deer are closely associated with water and rain, but also with fire, sun, and 
drought. The communal hunting parties could therefore represent a good harvesting8.
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Deer sacrifice is also attested in the iconography by the DEER.HOOF logogram9 which reads as MAY/may, 
an homophony of the word ‘deer hoof’ and ‘sacrifice’10.  However, the hoof is not the only body part with 
symbolic connotations.  Headdresses made of a stag head supposedly worn by ball game players and 
hunters are commonly represented in the iconography11, pointing to the existence of a strong association 
between ball game players and hunters with the ‘Old Deer God’12 (Figure 2).  Archaeologically, what 
appears to be a headdress made of a male deer head has been discovered in El Cerén, El Salvador13.  
Furthermore, the ‘Old Deer God’ could have played an important role in the creation of a common identity 
for–– the Late Classic Period elite14.  Therefore, it is not surprising that there is a repeated association 
between deer and elite. But, could the overrepresentation of deer in the archaeological record be a 
consequence of its predominance in the past environments, or is it being culturally selected by the Maya 
and especially the royal class? In order to answer this question, we must start by understanding how did 
the Mayas procure themselves with faunal resources. 

Dog and Deer Temporal and Spatial Exploitation

Animal exploitation patterns in the Maya area can be linked directly to Olmec groups from the Gulf 
of Mexico, where dog and deer were preferred over other species15.  Other terrestrial mammals that 
appear to have been exploited include rodents, such as the paca (Agouti paca), and the pecari (Pecari 
tajacu), among others 16.  Coastal sites were involved in the procurement of marine and riverine food 
resources, including several kinds of turtles and fish17.  During the Early Pre-classic in the Maya region, 
meat procurement was carried out at a household level, and finally, dictated by the resources available 
at site level, hence, a great inter and intra-site variability is expected18.  The various degrees of landscape 
modification that came along with corn agriculture, may have made wild game more accessible19; a practice 
known as ‘garden hunting’20.  Contemporary data reveal that Maya women take care of and breast feed 
orphaned young wild animals, including deer, peccary, and tapir21, therefore some scholars have proposed 
that these animals were tamed and kept in controlled areas to assure their availability for rituals22. One 
example comes from Seibal, where remains of round structures have been identified as pens23.  In this 
sense, recent isotopic analyses have shown that a few animals were fed almost exclusively on corn since 
they were young24. However, isotopic data from deer remains at sites such as Lagartero, Copán, and Tikal, 
suggest that most of the deer obtained by the Mayas was hunted in the wild, and possessed very little 
index of corn consumption25 (Figure 3).

The importance of the deer during the Classic period is comparable to the use of the other species during 
the Late Preclassic (400 BC to 200 AD), and the Post-Classic and Colonial (900-1500 AD) periods26.  During 
the Preclassic, the dominant species in ritual contexts was the domestic dog (Canis familiaris)27, which 
presence dramatically declines during the Classic, only to scarcely reappear during the Classic and the 
Postclassic.  During the Postclassic the dog and the introduced turkey (Meleagris ocellata) were present 
almost exclusively restricted to ritual contexts28.  It is interesting to stress that the contexts where the dog 
appears during the Pre-classic, are very similar to those of deer during the Classic period29.  Information 
about dog consumption is available from both inland and coastal sites, such as Dzibilchaltún, Seibal, 
Altar de Sacrificios, Cuello, Cerros, and Cozumel30.  It is worth noting that the presence of dog during the 
Classic appears to diminish, perhaps as the emergence of a more powerful ruling class31, an event that was 
accompanied by the predominance of white-tailed deer during that period32. In this sense, it is possible 
that the domestic dog and the deer could have taken the place of humans in sacrificial ceremonies during 
the Classic Period33, when sacrifice was used as a fundamental tool of the ritualism associated to the 
ruler class. Consequently, it has been suggested the dog is substituted as the favoured sacrificial animal 
from the Preclassic to the deer during the Classic. An overwhelming majority of deer remains has been 
found in Seibal34, Altar de Sacrificios35, Toniná36, Tikal37, Piedras Negras38, and Copán39, among others40 
(Figure 4).This shift to larger mammals could be a consequence of a fast growing population, especially 
the high class41, that required more resources, a growth that started all over the region during the Late 
Pre-Classic and continued all through the Classic42.  Accordingly, social changes might have occurred at 
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the same time as the faunal exploitation changed during the Pre-classic; these social changes include the 
institutionalization of a ruling class accompanied by a larger access to labour and resources with a bigger 
symbolism of authority43, and the implementation of new methods by this class to control key resources44.  
This population growth would directly put pressure on the deer populations, as exemplified at the site of 
Seibal45. This would include the sacrifice and the celebration of feasts by the royal class, a topic that will be 
discussed further more below. 

The wide presence of deer therefore in natural conditions makes it very available46, hence to some authors, 
meat was accessible to all the social strata thanks to regional exchange systems47.  This argument contrasts 
with the main hypothesis of meat being only accessible to the elite, setting this social class apart from the 
rest of the population48.  However the presence of deer remains in practically all social strata and in sites 
where deer is not native, such as the island of Cozumel49, may represent a culturally-defined preference for 
this taxon in the Maya region50. The contexts where deer remains appear include a wide variety, including 
construction fills, middens associated with permanent structures, ceremonial caches, and a wide range of 
offerings. 

This poses another set of questions, such as how much meat did the Mayan royalty really eat? Was it a 
continuous consumption all throughout their lives or just in special occasions? Isotopic analysis on the 
chemical signature of specific resources has been used to help us understand this point and the results 
have been contradictive.  On one hand, the differential consumption is confirmed by the isotopic analyses 
practised on human burials, especially of members of the higher strata, who would be expected to have 
a better nutrition and better health due to an access to a higher diversity of resources51, including meat 
products52.  Not only would the consumption of meat be restricted by age and sex, but also it was more 
common among full grown up adults, especially males53.  The results from the isotopic analysis from 
Copán also show that the younger based their diet on corn, squash and beans, similar to the rest of 
the population, who would base their diet on a wide array of wild plants, complemented occasionally 
with meat54.  However, the consumption of meat by the gross of the population could have been on an 
occasional basis55, and even some authors affirm that the general access to animal resources was very 
scarce no matter the social class, age or gender of the individuals56.

It is interesting to note that although some authors stress the fact that there is a bigger diversity of 
resources present in the core of some sites57—presumably where the elite lived—other authors have found 
that there was a higher variability in the periphery of the sites58, and that the elite were focused on less 
resources, but higher in yield return.  The predominant presence of deer remains associated to palaces in 
different sites, such as Aguateca and Chinikihá,59 would likely support this fact. 

Another way of exploring how this consumption of deer and animals was restricted to the elite, is through 
the study of the archaeofaunal remains in specific contexts.  These include votive offerings and contexts of 
disposal from feasts, and the distribution of body parts from animals, such as in the case of the deer.

Celebration of Sacrifice and Feasts

Although it has been pointed out that it is not possible to pin down the real importance of faunal resources 
for the Maya60, there is enough archaeological data to confirm that the presence of deer remains is 
generally related to contexts associated to higher classes and rituality.  But this relationship could be due 
to the fact that most archaeological excavations are focused on these contexts thus, it is possible that this 
relationship is biased61. Therefore, comparisons between sites based on just the overall identification of the 
taxons present per site without taking into account the provenience of context, can be often misleading62.

The ritual contexts in the core of the archaeological sites include votive offerings and disposal of faunal 
remains as the result of feasting activities; both activities could have included the ritual sacrifice of animals.  
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In the Mayan iconography, depictions of deer sacrifice as well as other animals are found all throughout 
the codices; this practice is also well described by Landa63.  However, sacrifice is very difficult to assess 
archaeologically64, as the archaeofaunal remains often are not well preserved or lack the diagnostic 
cutmarks to confirm the practice of sacrifice.  However, sacrifice as any other ritual activity would possibly 
be identifiable, through the analysis of cultural patterns that are reflected in the archaeological record.  The 
presence of other markers, such as the age of the animals and the body parts represented65, can help us to 
understand these topics.

On the other hand, there has been a larger interest in feasts as a ceremonial activity related to politic 
purposes in hierarchical societies66. Usually, ritual activities in the form of feasts were promoted by the 
elite67, and had two components: a private, restricted consumption of consecrated items and a more 
public festive consumption open to the rest of the population68. Feasts are conventionally identified by the 
presence of a high frequency of animal bones, ritual items and serving vessels69.  The presence of large 
serving vessels in the “Pompeii-esque” site of El Cerén has been interpreted as a place where feasts would 
be prepared70.  Feasts can be classified in a diversity of manners, but at its basic level feasting carries social 
strategies to achieve specific goals71, that usually have a ritualized component72; therefore, the food used 
during feasts may reflect a non-domestic pattern73, that is different from everyday’s food74, commonly 
reflecting the hierarchy of the group that promoted the feasts75.  These ritual banquets would probably 
involve the use of exotic species and/or the fauna with restricted access, and oftenly controlled by the elite.  
The large quantities of exotic fauna, such as turtles, jaguars and birds in different sites stress the differential 
use of resources for ritual purposes76. Nonetheless, there are many examples where the use of a more local 
animal would have been used in large quantities during the feasts77.  During the Classic Period, enormous 
amounts of deer remains have been found in what appear to have been massive feasts78.  In these cases, 
the meatier parts of the animal are expected79; for instance, in the case of the deer, the haunch would 
be the most prized body part80.  However, this pattern is not always present in the archaeological record.  
Some sites, like Laguna de On in Belize, present a very low amount of deer bones for the Late Classic period 
which has been interpreted as a consequence of higher human predation81.  The results from Laguna de On 
contrast with those from the Petén region and other sites in the Lowlands, where there is an increase in 
animal bones during the Late Classic82.  This topic will be further discussed in the next section.

Deer Body Parts Distribution

Ritual use of fauna include the presence of whole animals in special deposits, or the overwhelming 
presence of a single body part of one or a few taxa, and a marked preference for young individuals.  For 
example, votive contexts in the Petén region, often possess teeth or mandibles of young deer83. The 
discovery of truly votive offerings is low and in many cases, the preservation of faunal remains is very poor, 
a fact affects the study of cultural patterns.  However, animal sacrifice among the Maya is a topic that is 
very interesting and will require more research in the future.  

In feasting remains, the meatier body parts—represented by the long bones of the extremities—would be 
expected to dominate the collections.  The osteological analysis from Yaxchilán shows that all body parts 
are equally well-represented, although most of this material does not come from a domestic context84.

In Piedras Negras, the body parts representing the best meat cuts—haunches and back strip—are not in 
association with palaces, but in peripheral, lower class contexts85.  Another example comes from the site 
of Chinikihá, Chiapas, where there is an overwhelming predominance of white-tailed deer; although there 
is a higher percentage of bones that correspond to the meatier sections of the animal, the presence of 
less meatier parts is also important86.  The partial results from this site haved been interpreted as a result 
of the utilization of some body parts for other reasons other than meat procurement, and based probably 
on its utility index and not so much in the yield return87. The use of animals as raw materials by craftsmen 
groups, and the use of faunal resources for different activities, especially in high-class contexts88, is evident, 
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thus resulting in a far more complex picture than previously suggested89.  Thus, it is clear that the contexts 
with faunal remain reflect a wide array of activities that can be difficult to pin-point.  Certainly, one way to 
corroborate the use of faunal resources for feasting would be a high percentage of bones with distinctive 
cutmarks90, and other modifications (Figure 5).  Modern Maya from the Itza region tend to differentiate 
among animal species, discarding their remains in rather a diverse pattern91.  This patterning can be useful 
to understand the differential formation processes of the archaeological record among Classic sites, where 
sometimes food remains are not discarded in the immediate area surrounding a domestic structure, or 
more so, the remains associated with a structure do not reflect the diet preferences of its inhabitants92. 

Clearly, we can not draw general conclusions on the use of the deer in the Maya area.  The local availability 
as well as the cultural and symbolic concepts that lay underneath the exploitation of certain faunal taxa, 
need to be considered.  Thus, some questions arise as to whether it is possible the distribution of faunal 
remains responds to an exploitation pattern of certain species that is controlled by the elite.  Are animals 
being used as a sign of group or class identity? How does the inclusion in a wider exchange system 
affect the distribution of meat and other faunal resources?  How is the use of Pre-Hispanic dog and deer 
connected and then transformed with the introduction of domestic animals by the Spanish? In order to 
answer all these questions, it is evident that we need to consider not only the biological aspect of the data, 
but also the symbolic, social, and temporal framework in which the use of animals is bounded.

Conclusion

Among the scholars approaching the study of complex societies, there has been the generalized 
assumption of an elite that controlled certain resources, thus creating an unequal access93, as part of a 
set of different strategies to consolidate their power.  Thus, this so-called inequality has been identified 
‘in household items, refuse, constructions, and funerary activities, as well as in evidence for better health 
and diet’94.  This seems to be especially true when studying the Classic Maya from the Lowlands, as the 
zooarchaeological analyses conducted in several sites from this region have provided enough evidence to 
propose that there was an unequal access to meaty resources and that probably the elite had direct control 
on them.  However, in this paper I have provided enough archaeological data that evidence the complexity 
that surround this topic, and the use of faunal resources for different purposes; these even change of 
symbolic values through time.  A new approach would need to include the study of the archaeofaunal 
remains in a bigger system, that includes the symbolic role of animals, as well as a thoroughly analysis 
of the contexts in which they appear95.  Comparisons among sites cannot be purely based on the total 
presence/absence of a certain taxon, but where does it appear and what is it associated with.  The 
distinction between sacred and secular that has been embedded in the faunal analyses, does not seem to 
be reflected in the archaeological record as

‘for the Maya themselves, who drew no sharp distinction between the animate and the 
inanimate, and for whom virtually every detail of daily life had its religious aspects, my 
distinction between the secular and the religious would be meaningless’96.
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Figure 1.  “Deer Hunting Processing”, stuccoed, polychrome ceramic vessel from the Highlands, 
Guatemala, ca. 700-900 d. C. (from http://www.famsi.org, vase K808 from Kerr Archives ).
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   a    b

Figure 2.  between ‘Deer Antler’ and ‘Old Deer God’: a, Yaxchilan Lintel 21 (drawing by Ian Graham); 
b, Yaxchilan Lintel 1 (drawing by Ian Graham).

Figure 3.  White-tailed deer (Odocoileus virginianus); left background, male specimen, right 
frontground, female (from www.pgc.state.pa.us). 
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Figure. 4.  Archaeological sites mentioned in the text (modified from Emery 2004b:2)
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Figure. 5.  Overall representation of bones from white-tailed deer in Chinikihá (Montero 2008).
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Figure 6.  Distribution of bones by its utility index at Chinikihá (Montero 2008).
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Diet and health at Chinikihá, Chiapas, Mexico:
some preliminary results

Coral Montero López, Luis Fernando Núñez, Pedro Morales, Edith Cienfuegos
and Francisco Otero

This study reports stable nitrogen, and carbon isotopic analyses (d13C and d15 N) from bone

collagen and enamel apatite for eight human samples at the site of Chinikihá, Mexico, during the

Late Classic (AD 650–850). It has been proposed that, during this time period, an increase in

maize consumption combined with a decrease in meat consumption could have been the result of

an environmental collapse, reflected in a generalised poor diet and health. However, recent

studies demonstrate that there is great intrasite variability, and that access to maize and animal

protein may relate more to changes in the distribution of foods among social groups. Data from

chemical analyses are combined with other variables, such as health status and mortuary

patterns to determine differences among the inhabitants of an upper-class household. Our results

indicate that, while the basic staple of all the inhabitants of Chinikihá was maize, access to other

wild plants and animal protein may have depended on sex, age and other social factors, and not

necessarily be the consequence of an environmental depletion of resources. This article provides

more data to the growing body of literature that support local variation and internal differences,

and expands our knowledge on differential access to resources within the members of a higher-

class unit.

Keywords: maize, white-tailed deer, carbon and nitrogen stable isotopes, Chinikihá, Late Classic Maya

Introduction

Maize (Zea mays Linnaeus 1753) and terrestrial

animal protein, with an occasional access to fresh-

water and marine resources, as dictated by geo-

graphic location, have been considered the basic food

staples in Mesoamerica from the Preclassic period

through to the Terminal Classic. The specific dietary

components have been studied through macroscopic

and phytolith analyses, traditional zooarchaeology,

and other indirect methods including iconography,

and the use of ethnohistoric documents (White et al.

2006,143). However, direct measurement of diet was

not possible until the 1970s when the use of human

tissues for isotopic analyses was first undertaken to

identify the introduction of maize agriculture on

North American sites, and was then expanded to

Mesoamerica (Tykot 2006).

This paper presents the results of an isotope and

osetological study of human remains from burials of

different status at the site of Chinikihá in Mexico

during the Late Classic (AD 650–850). This research

aimed to: 1. explore the variability of health and diet of

the inhabitants of Chinikihá; 2. examine whether an

increased dependency on maize can be detected by

examining diets of people from different burial status

contexts; 3. explore the relationship between status of

human burials on the basis of maize and meat

consumption, and the contribution of maize and

animal meat to their diet. We also assess the extent

to which the d13C isotope signature in human burials

comes from direct plant consumption or through the

consumption of herbivore animals being fed on maize.

Mesoamerican isotope studies

Isotope analyses have been widely used in the Maya

region to determine the proportion of C4 plants in
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� Association for Environmental Archaeology 2011
Published by Maney

82 Environmental Archaeology 2011 VOL 16 NO 2 DOI 10.1179/174963111X13110803260804



human and animal diets. These studies have also been

important in shedding light on the timing of maize

domestication and the importance of this species as

an economic crop for humans and animals (DeNiro

and Epstein 1981). Understanding the scale and scope

of maize consumption may also provide insights to a

phenomenon referred to as the ‘Maya-collapse’

(Culbert 1988; Hooton 1940; Santley et al. 1986),

which occurred during the Late Classic Period (AD

650–850) and has been the main focus of several

isotope analyses (Wright 1994; Wright and White

1996; Emery 1997; 1999). Furthermore, d13C and

d15N isotopes were used not only to undertake the

study of maize consumption, but also to explore

variations in human and animal diet through time

(covering different time periods, from the Preclassic

to the Postclassic and Early Colonial (White and

Schwarcz 1989; Emery et al. 2000; Gerry 1993; Tykot

et al. 1996)), dietary differences based on differences

among social classes, age, and sex (Reed 1994;

Coyston 1994; Coyston et al. 1999; Gerry 1997),

and spatial contexts, e.g. inland and coastal sites

(Gerry and Krueger 1997; White 1997; White et al.

2001a; White and Schwarcz 1989; Wright 1997;

2003). It has been suggested that chemical analysis

of human and faunal remains should reflect changes

in diet during the Late Classic period as a conse-

quence of an environmental collapse; however, recent

analyses have shown that this may not be as

homogeneous as once thought (Emery 2008; 2010;

Emery et al. 2000; White et al. 2006; Wright 2006).

Chiapas (in the south-east area), a key locality in the

Maya world, has had little research undertaken on

this particular aspect. Any new information produced

from isotope studies will be an important contribu-

tion to our understanding of maize consumption by

humans and animals, particularly in sites occupied

during the Late Classic Period in the Maya

Lowlands.

Isotope analysis of faunal remains, particularly

d15N, will illustrate differences between aquatic and

terrestrial protein (Katzenberg 2000; Wright 1993,

173). On the other hand, d 13C isotope analysis, for

example, can be used to document access to maize for

specific animal species, resulting in a great variability

among different ecological settings and chronological

periods (Gerry and Krueger 1997; Tykot 2002; White

1999; Wright 2004). The importance of maize in

Mayan society, both as a staple and as a symbol in

the Maya ideology, means that a key research

question this period is to explore, through analyses

of animal diet, whether maize was purposely fed to

animals (Emery and Thornton 2008; Emery et al.

2000; White et al. 2001a; 2001b). Parallels have been

drawn between pathologies associated with a high

consumption of carbohydrates — especially maize —

and these events. It is argued that there was a

disproportionate population growth that resulted in

vast deforestation and an increase in cultivated land.

An increase in erosion resulted in a corresponding

reduction in the availability of food for large prey

animals on which humans relied. The increased

dependency on a few resources had a negative impact

on health and nutrition of the population (Haviland

1967; Hooton 1940; Saul 1972; Wright 2006). An

increase in maize dependence has been observed

during the Classic period (c. AD 250–900), but how

this development correlates to impacts on animal

populations is not clear.

Plant and animal resource use in the Maya region

The Lowland Maya exploited a wide variety of plants

and animals from different ecotones, including

domesticated and wild species. Among the plants,

maize was, and still is considered the basis of the diet.

Other plants that were consumed include frijol

(Phaseolus vulgaris Linnaeus 1753), chilli (Capsicum

annuum Linnaeus 1753), ramón (Brosimum alicastrum

Sw), and several wild plants used for medicinal

and seasoning (Sharer 1994). Like the rest of

Mesoamerica, the Maya did not have a wide array

of domesticated animals. During the Preclassic and

Early Classic period, the Mayas depended heavily on

terrestrial wild species, but also on the dog (Canis

familiaris Linnaeus 1758), one of the few domes-

ticated animals in the area (Shaw 1991; Wing 1978).

In addition, riverside and coastal resources were

exploited when possible, including freshwater turtles

and snails (Healy et al. 1990; Nations and Nigh

1980). Although there is great intra-site and temporal

variability, it is clear that the Maya elite in general

had access to meat, which was used for political and

social reasons (Emery 2004). During the Late Classic,

men from the elite seemed to have a greater access to

exotic species or better meat cuts (Whittington 1999),

probably because men were more often engaging in

ritual ceremonies than women or lower-class mem-

bers of society (White et al. 2006).

Stable isotope: theoretical background

As a consequence of physiological processes such

as metabolism, what is eaten is not reflected by a one-

to-one relationship in the consumer’s remains,

rather ‘you are what you eat, plus an isotopic offset

(fractionalization)’ (Schwarcz 2006, 316). Some

Montero López et al. Diet and Health at Chinikihá, Chiapas, Mexico
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dietary constituents may be preferentially ‘routed’ to

particular organs or tissues (Schwarcz 1991), result-

ing in a heterogeneous internal distribution of the

stable isotopic signal acquired from the food intake.

Thus, the constant relationship between diet and

tissue (ddt) for every tissue needs to be calculated.

However, because in the archaeological record, bone

is the only organic tissue that survives in many cases,

it is just the diet to bone fractionalisation that is

relevant.

Isotopic indexes are measured through mass

spectrometry, and are compared against a universal

standard that possess a known value. For carbon,

this is relative to the VPDB standard (Vienna PeeDee

formation, a marine fossil limestone from South

Carolina from a geological formation known as

Belemnitella Americana), for nitrogen it is AIR

(atmospheric N2), and for oxygen, the standards are

VPDB and VSMOW (Vienna Standard Mean Ocean

Water) (Craig 1957; Coplen 1994; Gerry 1997, 42, fn.

p. 1; Larsen 1997, 271). The relative abundance of

isotopes is expressed in parts per thousand, com-

monly denominated ‘permil’ (%); the index is

expressed as d13C and d15N, etc., where the value of

d is calculated with the following formula:

d(%)~f½R(sample){R(standard)�=

R(standard)g|1000 (1)

where R513C/12C, and 15N/14N (Craig 1953). VPDB
has an established value of d as 0%, which works
as a reference point for all the samples of unknown
value (Gerry 1997).

Plant consumption provides the pathways for C

and N isotopes into the bone (Hedges et al. 2006).

Therefore, d13C isotope results arising from the

consumption of plants will be dependent on photo-

synthetic pathways, whether C3 (Calvin-Benson) C4

(Hatch-Slack), or CAM (crassulacean acid metabo-

lism) species are consumed (Larsen 1997, 271). The

average d13C for C3 plants is -26%, while for C4

plants it is 213?0% (Deines 1980). Perhaps the only

CAM plants consumed by the Maya were the nopal

cactus (Opuntia), pinuela (Bromelia karatas Linnaeus

1753), and pineapple (Ananas cosmosus Linnaeus

1753), but these are not considered to contribute

significantly to diet (White et al. 2001a, 373; White

et al. 2004, 146). In the Maya area, C3 plants include

root crops, legumes, vegetables, nuts, and most fruits;

C4 plants include maize, amaranths, chenopods, and

other tropical grasses (Emery et al. 2000).

Carbon from plants undergoes fractionation from

the diet to the consumer, and it is absorbed

differentially among different body tissues (DeNiro

and Epstein 1978; 1981; Tieszen et al. 1983). The

values for d13C of bone collagen (d13Ccol) are

generally accepted as being 5?0% higher than those

from the diet (Ambrose 1993; van der Merwe and

Vogel 1978); and, in terms of identifying maize

consumption, it has been shown that d13Ccol is a

good reflection of this dietary component (Coyston

et al. 1999, 225). A pure C3 feeder will have a d13Ccol

value of 221?5%, while a strict C4 diet will be d13Ccol

ratio of 27?5% (Gerry and Krueger 1997, 197). A

diet which consists of both C3 and C4 plants will

produce intermediate values between these two

extremes (Gerry and Krueger 1997, 197). However,

the 5?0% enrichment works well only with agricul-

turalist societies (Gerry and Krueger 1997), where

protein sources are limited. In contrast, wild animals

(carnivores and herbivores) and non-agriculturalist

societies will obtain protein from different sources,

and/or experience secondary fractionation, thus pro-

ducing a higher variability (White et al. 2001a, 374–75;

Lee-Thorp et al. 1989). However, nitrogen also has a

constant offset of 24% between diet and d15N from

collagen (d15Ncol) (Schwarcz et al. 1985, 189).

Four values are necessary to assess whether d13C

reflects direct maize consumption or is a result of the

consumption of herbivore fauna fed with maize: the

d15N value, the values from d13C from both collagen

(d13Ccol) and apatite or structural carbonate (d13Csc),

and the relationship between the collagen and the

apatite, commonly expressed as the ‘spacing’ between

collagen and apatite, or n13Csc-col. The ‘spacing’ is

also used to determine the relative importance of

meat in the diet (Krueger and Sullivan 1984; Lee-

Thorp et al. 1989), and the relationship between a

carnivore and a herbivore diet. The agreed values for

this ‘spacing’ are larger among herbivores than

among carnivorous species, averaging n13Csc-col5

7% for herbivores, 5% for omnivores, and 3–4% for

carnivores (Krueger and Sullivan 1984; Lee-Thorp

et al. 1989).

Traditionally, n13Csc-col has been calculated using

bone collagen and bone apatite to source protein

(Krueger and Sullivan 1984; Lee-Thorp et al. 1989)

because it has been shown that the carbon and

nitrogen isotopic composition of dentine and enamel

undergo very little change through life (Wright and

Schwarcz 1999, 1160). In the present analysis, we

used dentine collagen and apatite from enamel to

reconstruct the protein intake.

The combined use of collagen and apatite data will

avoid over-estimating protein intake in diet (Tykot
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et al. 1996, 356). The d13C values from collagen are

determined by the protein from plant resources, and

reflect the protein component of the diet. On the

other hand, d 13C from the apatite will reflect the total

diet (Ambrose and Norr 1993; Tieszen and Fagre

1993; White et al. 2006, 14). In addition, d15N isotope

may also assist in identifying direct maize and/or

maize-fed animals, as well as marine/freshwater

resources, as the values of d15N vary according to

the source of protein and the trophic level of the food

source, which increases 3–4% in herbivores where

they are in the lowest range (4–8%), followed by

omnivorous animals (9–12%), with carnivores at the

top (>13%) (Schwarcz 2006, 316; DeNiro and

Epstein 1981; Schwarcz and Schoeninger 1991).

Although fish and molluscs remains occur with

relatively low frequency in archaeological sites of this

period, it is likely that the Maya had access to these

resources. However, values for such foods can mimic

those given by a high intake of maize, namely high

d13C values. The use of d15N to differentiate between

a high intake of maize or seafood is thus vital: the

consumption of fish will give a high d13C with a high

d15N (DeNiro and Walker 1986) — marine creatures

follow a different pattern in photosynthesis, with

more trophic levels, and hence marine resources will

range from 12% to 20% (Gerry and Krueger 1997,

199). In the Maya area, some terrestrial herbivore

values have d15N that overlap those from reef fish,

with values just under 10% (White et al. 2001a, 375).

Finally, C3 non-legume plants average 9%, while

legumes are around 1% (Whittington and Reed 1999,

159). In general, reef fish will have lower values than

those of freshwater fish, which in turn will be

slightly higher in d15N (Keegan and DeNiro 1988;

Katzenberg 2008, 426). However, distinguishing

between marine and freshwater food sources by

d15N may be impossible (Schoeninger et al. 1983,

1382). Furthermore, trophic levels can be affected by

many other factors including climate, physiology

and pathological conditions (Heaton et al. 1986;

Katzenberg and Lovell 1999). These factors mean

Figure 1 Isotopic distribution of plant, animal and human samples analysed (individual points). Boxes represent the

lower and upper values of carbon and nitrogen isotope values, obtained from archaeological and modern plants

and animals that were available to the inhabitants of Chinikiha and values obtained from other isotope analysis

in the Maya region (� Coral Montero Lopez)
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that interpretation of isotope values should be

undertaken together with projected food webs for

each site considered (e.g. Fig. 1).

Site setting: Chinikihá

The archaeological site of Chinikihá is located in the

southern part of the estate of Chiapas in southern

Mexico. It is located near the Usumacinta River in

the ecological region known as the Lowlands, and is

just situated 40 km south-east of the archaeological

site of Palenque (Fig. 2). Chinikihá has been known

since the end of the 19th century. Excavations were

first undertaken in 2008, as part of the Proyecto

Arqueológico Chinikihá, directed by Dr Rodrigo

Liendo from Universidad Nacional Autonóma de

México (UNAM). Chinikihá possesses a great

diversity of architectural structures, including a

variety of civic-ceremonial structures, such as plazas,

a palace and a ball court. All of these elements

characterise what Liendo Stuardo (2005a; 2007) has

defined as Category I sites, despite the differences in

size and construction among different settlements.

Under this typology, Chinikihá is classified as a

Category 1 site, with other sites in the region,

including the megalopolis of Palenque. Chinikihá

was at one time an independent centre that ruled over

Figure 2 Location of Chinikihá and all other archaeological sites mentioned in text (modified from Emery 2004)
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a vast region. With the emergence of a ruling dynasty

in Palenque, and an unprecedented increase in

population in the area during the Classic Period,

the political structures among local hierarchies in the

region may have changed through exchange, war,

marriage, and royal visits (Liendo Stuardo 2005b;

Mathews 1991; Schele and Mathews 1991).

An intensive mapping programme in Chinikihá

(Liendo Stuardo 2007; 2009) revealed the presence of a

civic-ceremonial core that includes a palatial structure, a

ball court and other structures presumably of adminis-

trative character. This nucleus is surrounded by several

hundred of smaller domestic platforms, some of them

arranged around inner patios or plazas (Liendo Stuardo

2009). An excavation programme was undertaken by

Rodrigo Liendo Stuardo from 2006 onwards, including

test pits and some more extensive excavations, denomi-

nated ‘operaciones’ in the following.

Excavations at Chinikihá

Excavations have primarily focused on two main

areas inside the site’s monumental core: a residential

area, North Structure Complex, located in Sector F

(Operaciones 111 and 112), and a refuse context

behind the Palace (Operación 114) (Fig. 3). The

North Structure Complex is an area formed by four

Figure 3 Distribution of Operaciones 111, 112 (North Structure Complex), and Operación 114 (midden behind the Palace)

at Chinikihá’s core area (modified from Liendo 2009:11, fig. 3)
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Environmental Archaeology 2011 VOL 16 NO 2 87



buildings making a rectangle around an internal

patio. A total of six graves with nine bodies were

discovered in the North Structure Complex, with two

individual and two collective graves found inside the

patio (Operacion 112). Outside the building complex

(Operacion 111), only two individual graves were

found. The burial sample includes young and mature

adults (females and males), and one infant.

All individuals were oriented to the south, and most

were in an extended position, except for two that were

flexed. The burials inside the patio presented more

elaborate graves, in contrast to the simpler ones

located outside the North Structure Complex.

Several burials (two adult males and one adult female)

had a Balunté monochrome vessel as a mortuary

offering and could therefore be identified as belonging

to the Balunté phase (AD 750–850) (Table 1).

The second area of study is a midden located

behind the Palace (Operación 114), which is c.

4 m6c. 3 m in size. The midden contains thousands

of fragmented animal bones, shell, and ceramic

fragments mixed with hundreds of obsidian blades,

and other lithic finds. No direct radiocarbon dating

of the bones has been undertaken, but the ceramic

analysis indicates that this deposit was formed during

the Murciélagos and Balunté phases (AD 650–850)

(Jiménez Álvarez 2009), which has been interpreted

to indicate an intensive occupation during the Late

and Terminal Classic Period (AD 750–950).

The most common prey animal found in the

midden analysis is the white-tailed deer (Odocoileus

virginiaus Zimmerman 1780), contrasting with the

nearby site of Palenque, where there was a preference

for freshwater turtles (Montero López 2008; López

Bravo 2006). However, other species were present at

Chinikihá, such as the domestic dog, two varieties of

rabbit (Sylvilagus brasiliensis Linnaeus 1758) and

Sylvilagus floridanus Allen 1890), and collared pecc-

ary (Pecari tajacu Linnaeus 1758), which were

available and could also have been consumed. More

than 80% of these remains exhibit cut marks, changes

in colour due to fire exposure and fracture patterns

among other taphonomic modifications that result

primarily from the extraction of soft tissue and

butchering for human consumption (Lyman 1994;

Reitz and Wing 1999).

Other fauna including jaguar (Panthera onca

Linnaeus 1758), freshwater turtles (Kinosternon sp.

Gray 1831 and Dermatemys mawii Gray 1847), and a

variety of small mammals are also present, but they

usually do not present human modifications at all, or

the modifications differ from those of consumption.

Therefore, these species have been either considered

intrusive or the result of bone tool production and

ornaments, and are not considered in this article.

Nonetheless, all these animals represent a variety of

ecotones that reflect the wide catchment area that was

exploited by the inhabitants of Chinikihá.

At least 70 isolated human bones were also found

in this context, commingled with the animal remains

and presenting similar modifications to those found

on the faunal assemblage; these include ‘greenstick’

Table 1 Summary of burial identification at Chinikihá (modified from Liendo 2009:210-211, Table 1), where x= presence
of pathology

Lab. Sample Elem. Num. Ind. Type Class Op. Location Age Sex
Dental
Modif.

Grave
Furniture

Dental
Patho-
logies

Anemia
markers

Periostic
reaction

CM13 40 2 A Individual Primary 112 Inner
Patio

25–29 F filing jade
bead

x x x

n/a 41 3 A Individual Primary 111 Behind
North
Str.

3–5 n/a no n/a x no x

CM14 42 4 A Collective Primary 112 Inner
Patio

35–39 M filing incised
vessel

x x x

CM15 42 4 B Collective Secondary 112 Inner
Patio

medium
adult

F filing/
incrust.

no x x x

CM16 42 4 C Collective Secondary 112 Inner
Patio

40–44 M no no x x x

CM17 43 5 A Individual Primary 111 Behind
North
Str.

medium
adult

F n/a no no x x

n/a 44 6 A Collective Primary 112 Inner
Patio

34–39 F filing incised
vessel

x x x

CM18 44 6 B Collective Secondary 112 Inner
Patio

mature
adult

M filing/
incrust.

no x x x

CM19 45 7 A Individual Primary 112 Inner
Patio

adult M n/a plain
vessel

no no x
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fractures, cut marks, and heat exposure, as the result

of skinning and butchering. This suggests a similar

treatment to the animal bones, and therefore

sacrifice and cannibalism may have been practised

here. It is likely that the accumulation resulted from

a ritual or feasting event that primarily involved

consuming meat (Montero López 2008), although it

is possible that the human bones were cleaned for

the purpose of tool manufacturing (Medina Martin

and Sánchez Vargas 2008).

Sample description and methodology

To determine if there were changes in maize and

animal protein access at the Late Classic site of

Chinikihá, a combined methodology was considered

which included visual inspection of the skeletal

remains for nutritional pathologies and stable isotope

analysis.

Osteological analysis

Bioarchaeological and mortuary patterning was ana-

lysed by Luis Núñez from the Archaeology Program

at Instituto de Investigaciones Antropológicas (IIA,

UNAM-Mexico), who inspected all eight burials from

the North Structure Complex. Age, sex, location, body

position and presence of associated items were

registered for each individual. Presence of specific

markers denoting dietary pathologies and trauma were

also recorded.

Isotope analysis

We measured the d13C and d15N values for eight

human samples excavated by the Proyecto Arqueo-

logico Chinikihá (Liendo 2009). Only seven out of nine

burials from the North Structure Complex were

sampled for isotope analysis, excluding the only infant

(Elem. 41-3), and a female adult from the inner patio

(Elem 44-6A), due to poor preservation. These were

selected by age, with no sub-adults sampled. Of the

human remains recovered from the midden behind the

Palace (Operación 114), only one mandible, from an

adult male, was sampled for isotope analyses.

All samples were processed at the Laboratorio de

Isótopos Estables, at the Instituto de Geologı́a from

the Universidad Nacional Autónoma de México, in

Mexico City. For comparative purposes, a baseline of

modern values was created using 42 samples of

modern specimens (plants and animals) and five

water samples from nearby streams. These data were

then used to create a model for diet at Chinikihá,

taking into consideration previous studies in the area

(Coyston et al. 1999; Scherer et al. 2007; Tykot et al.

1996; White and Schwarcz 1989; White et al. 2001a;

Wright 2006) (see Fig. 1).

Collagen

Techniques for the extraction of collagen from long

bone and in d13CVPDB and d15NAIR isotope analysis

are explained below. Bone collagen samples for d13C

and d18N determination were prepared and analysed

following Brock et al. (2007) and Hülls et al. (2007).

The values of d13C are expressed according to the

VPDB standard. A very similar process is carried out

for dentine samples, but reagents are usually halved

in quantities. All macro-contaminants (roots, leaves)

were removed, and the samples were then ultrasoni-

cally cleaned in distilled water for 15 minutes.

Samples were then brushed clean, and rinsed in

distilled water, before drying in a furnace at 60uC for

18 hours. From dry bone, an aliquot between 2?0 and

4?0 g was weighed, and ground in agate mortar and

sieved through a mesh (150 microns). In the case of

teeth, dentine was separated with a dentist drill from

the enamel, leaving the enamel undamaged. The

resulting powder was then ground in an agate mortar

and sieved through a sieve (150 microns).

Twenty, 20 mL of HCl 0?5 M (pH,1?0) was then

added to the aliquot for 30 minutes, shaking the

container every five minutes, and decanting the

liquid. This process was repeated if required. To

remove humic acids, 10?0 mL of NaOH 0?1 M was

added for 60 minutes, shaking the container every

15 minutes. At the end of this time, the sample was

centrifuged for 10 minutes, and the resulting liquid

then decanted (neutralising the base before discard-

ing). This was then rinsed in approximately 20 mL of

milli-Q water; this was repeated three times.

To dissolve collagen from dentine, 24?0 mL of

milli-Q water (adjusting pH to 3 with HCl 0?01 M)

was added to the solution, which was then put in a

closed tube and heated in a furnace to 80uC for

20 hours. The resulting solution was filtered when

wet through a 0?45 microns sieve, and freeze-dried in

normal conditions (252uC, 0?030 mbar) for 12 hours.

Finally, 2?0 mg of purified collagen (duplicates) was

potted in a 569 mm tin capsule.

The obtained samples were then analysed in a

Thermo Finnigan Delta Plus XL, with a Dumas

elemental analyser attached to the mass spectrometer.

This had a precision of 0?2%. The resulting d13CVPDB

and d15NAIR values were then normalised according

to Coplen (1988), and Coplen et al. (2006). The

d13CVPDB analysis for collagen was carried out using

the reference laboratory materials NBS 22, IAEA

CH6, and IAEA CH7, while d15NAIR for collagen,

results were normalised using IAEAN1, USGS 25,

and USGS 26 reference materials.

Montero López et al. Diet and Health at Chinikihá, Chiapas, Mexico
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Apatite

The techniques for the extraction of calcium carbo-

nate (CaCO3) from teeth enamel for d13C isotope

analysis are explained below. Sample preparation for

d13C in dental enamel was conducted following the

methodologies by Koch et al. (1997), and McCrea

(1950). Enamel samples were manually cleaned and

separated from the dentine with a rotary dental drill.

Enamel and dentine samples were obtained from a

molar tooth (preferably the second molar (M2), and a

sample of cortical bone was removed from the femur

of the same individual. Each sample was processed

separately and caution was taken to avoid any

possible contamination. The enamel was ground in

an agate mortar and then sieved through a mesh

(150 microns). To remove all organic material,

approximately 5?0 mL of H2O2 at 30% was added

to a minimum of 500 mg of enamel for two hours,

shaking the receptacle every 15 minutes. Then the

sample was centrifuged for 10 minutes, and the

resulting liquid was decanted, and rinsed with

distilled water by centrifugation. This was repeated

three times. To adsorb exogenous carbonates, the

enamel samples were then treated with a 10 mL

buffer solution (acetic acid-calcium acetate 1?0 M,

pH54?75), for nine hours. At the end, it was

centrifuged for 10 minutes, the liquid was decanted

and three more rinses with distilled water by

centrifuge were conducted.

Finally, enough pure ethanol was added to cover

the enamel, this was then heated at 90uC until total

evaporation of the solvent had occurred (approxi-

mately 12 hours). The result is a final sample of

9?5 mg purified enamel. To determine d13C from

enamel CaCO3, the techniques proposed by McCrea

(1950), and Revez et al. (2001) were followed.

Samples were analysed in a Gas Bench attached

to a mass spectrometer Thermo Finnigan MAT 253.

Apatite isotope analyses used LSVEC, NBS-19, and

NBS-18 reference materials.

With this methodology, collagen samples from

long bone and dentine, and apatite from teeth enamel

were obtained and processed. Unfortunately, extract-

ing apatite from long bones requires another proce-

dure and therefore, was not obtained at this stage.

Limitations

Attempts were made to use cortical bone samples

from femur and to use the same tooth in every case,

but sometimes this was not possible, due to poor

preservation of the skeletal material. In samples

CM14 and CM17, only cortical bone was processed,

because teeth were not found. In sample CM16, a

molar sample was obtained but the cortical bone did

not produce enough collagen. In CM18, a cortical

sample was obtained from the mandible, since the

long bones were poorly preserved. Finally, in the case

of the human sampled from the midden (CM11), due

to its disarticulated nature, cortical bone was sampled

from the mandible, and not from a long bone.

Overall, because of the small size in sampling human

burials, and considering that data is highly variable,

the interpretations offered here are made with

caution.

Results
Diagenesis

Isotope results are presented with no correction

applied. To assess the integrity of the collagen

samples, the C/N ratio was obtained. It has been

suggested that the acceptable range of C/N ratios for

archaeological samples is between 2?9 and 3?6; this is

because the ratio of modern collagen in unburied

bone is 3?2 (Ambrose and DeNiro 1986; DeNiro

1985; Katzenberg 2008, 418). More recently, in the

Maya area, some authors have suggested ranges of

3?0–3?5 (Wright 1993, 173), and 2?8–3?8 (Emery et al.

2000; Emery and Thornton 2008). For the purpose of

this analysis, it was considered that values in the 2?8–

3?8 range were suitable for isotope analysis. Only one

sample was excluded (CM16 bone collagen), because

its values were too high. However, several other

samples produced a lower C/N ratio (slightly under

2?8), but with d13C and d15N values similar to those

from other sites in the Maya area.

The relationship between C/N ratios and d13C for

the faunal samples is weak (n510, r520?29428), and

the same is true for the human samples (n58,

r520?2836). This suggests that there is no significant

correlation between the C/N ratios for collagen and

the values obtained for13C/12C isotope analysis, and,

therefore, that the samples were not systematically

altered by diagenesis.

Osteological analysis

The preliminary osteological analysis suggests that

the adult age averaged between 30 to 34 years, with

one sub-adult between 3 and 5 years of age (see

Liendo 2009 for a detailed description). All the

individuals showed periosteal reactions on femora

and tibiae, which had resulted from non-specific

infections. Other stress marks were also present on

teeth and bone, and are characteristic of iron

deficiency. Dental pathologies, mainly in the form

of enamel hypoplasia, were evident in most of the

individuals, except one female found outside the
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North Complex Structure (CM17) and one male from

the inner patio (CM14), whose teeth could not be

recovered. Interestingly, the only infant from the

sample presented hypoplasia, suggesting that these

individuals were subject to a nutritional stress from a

very early age. Furthermore, a diet with a high

consumption of carbohydrates was suggested by a

high incidence of carious lesions, likely due to a diet

dependent on maize. Dental calculus was present

among the individuals buried inside the central patio

and is associated with a diet high in protein. Bone

injuries in the form of porotic hyperostosis and cribra

orbitalia on the skull, were observed in the entire

sample, except for the infant (Elem. 41-3A).

Interestingly, however, the adult male buried indivi-

dually inside the patio (CM19) did not present any

teeth or skull markers that would suggest a period of

nutritional arrest during his childhood (see Table 1).

Isotope analysis

A diet entirely based on C4 plants, especially maize,

results in isotope values between d13C 27?5% and

29?6%, while a diet composed of C3 or wild plants is

between 221?5% and 226% (Emery et al. 2000, 542;

Gerry and Krueger 1997, 197). The d13C values of all

human samples from Chinikihá falls between 28?15%
and 210?44% (average 29?55%, s50?75) (Table 2).

Although there is variation in the consumption of C3

and C4 plants, it is clear that humans were relying

heavily on C4 plants (maize), complemented with some

C3 plants. These values are similar to those of other

Classic sites, including Copán, Caracol, Piedras Negras,

and several sites from the Petén area (Reed 1994;

Wright 1994; 2003; Chase et al. 2001). However, the

consumption of maize was not homogeneous among

the sample, with the highest d13C value (and therefore

the highest consumer of maize) obtained from the

individual from the midden (CM11), and the lowest

d13C value from an adult male buried inside the patio

(CM19). The latter individual may have had had access

to a wider variety of plants than the rest of the sample.

The source of protein is also reflected by d13N, with

values ranging from 8?43% to 11?73%, with an

average of 9?45%, (s51?044) (see Table 2). The

values obtained for the burials suggest that the

protein source for the Chinikihá humans predomi-

nately comes from herbivore flesh, with freshwater

fish and marine resources eaten infrequently. The

d15N values from these samples are again similar to

those from other sites dating to the Classic Period

(Wright 2006). Altogether, dð13C and dð15N values

fall clearly in the trophic level above a herbivorous

diet, i.e. in the omnivorous category (DeNiro and

Epstein 1981; Schwarcz and Schoeninger 1991).

While the d13C values show a diet predominantly

focused on C4 plants for all samples, the variability in

the d15N values suggest a larger diversity in protein

sources. The ‘spacing’ between 13Csc and 13Ccol for

enamel and dentine (collagen) suggest a similar trend,

with a mean n13Csc-col value of 6?68% (s51?01),

again, confirming an omnivorous diet (Lee-Thorp

et al. 1989). These results will, however, reflect diet

during childhood (Wright and Schwarcz 1999, 1161),

and vary according to the tooth sampled.

Discussion

In general, it would appear that the members of the

North Structure Complex were eating more meat

from wild herbivorous animals than other species.

Thus, although the inhabitants of Chinikihá had

access to other species, including other terrestrial

Table 2 d13C and d15N values from long bone and teeth in human samples from Chinikiha

Lab
code

Bag/
Burial No.

Level/
Individual Description Tissue

Collagen
d15NAIR (%)

Collagen
d13CVPDB (%) C/N

CM11 833 V Adult male? (behind Palace) 2M 8.43 29.40 2.9
Mandible 8.73 29.09 3.2

CM13 40 2 Adult fem. (Inner patio) 3M 8.71 210.35 2.7
Femur 8.50 29.53 2.7

CM14 42 4A Adult male (Inner patio) Femur 8.63 29.17 2.7
CM15 42 4B Adult fem. (Inner patio) 2M 11.73 28.15 2.6

Femur 10.45 29.80 2.7
CM16 42 4C Adult male (Inner patio) 1M 10.57 28.52 2.6
CM17

43
1 Adult fem. (behind North

Structure)
Femur

8.36 210.44 3.3
CM18 44 6B Adult male (Inner patio) 2M 9.90 29.38 2.9

Mandible 9.22 210.34 3.0
CM19 45 7 Adult male (Inner patio) Femur 10.15 210.37 2.8

1M 11.28 211.89 2.8
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animals, and freshwater turtles and snails, terrestrial

game were favoured. This is supported by the

preliminary zooarchaeological analyses.

It has been proposed that the ritual consumption

of meat occurred during feasting events that biased

the consumption of meat towards the elite (Montero

López 2009; Yaeger and Robin 2004). This trend

cannot be explored at Chinikihá as there are no

samples available from lower social strata. However,

it is possible to explore dietary diversity among the

elite.

The two burials with the lowest d15N value,

correlating with a lower consumption of meat, are

an adult female located outside the North Structure

Complex (CM17), and an adult male from the

midden (CM11). The burial with the highest indi-

cated consumption of meat is that of an adult female

buried inside the inner patio of the North Structure

Complex. This individual had filed teeth with pyrite

incrustations (CM15), symbols commonly found

among elite burials. One other individual with higher

d15N values is an adult male located inside the patio;

this individual was buried with a monochrome vessel

as an offering (CM19) (Table 3).

While there is no significant difference between

females and males for d13C (F50?143, df 1), and d15N

(F50?784, df 1), the d15N and d13C values for the

female burials seem to be less variable than those of

the males (Table 2). Interestingly, the 15N values for

the females showed greater variation while the males

had a more variable 13C values. This may suggest that

the C4 intake by women was more stable that among

the males. Meat may have been consumed more

sporadically among women, but men had more access

to animal protein.

Gender-based differences appear to be significant

during the Classic Period in larger and densely

populated sites, such as Copan (Reed 1994, 216;

Whittington 1999; White et al. 2006). These differ-

ences are not exclusive to high-status individuals, but

are also present among low-class burials and indicate

that men were having more access to exotic or sparse

resources, such as meat (Whittington 1999) or maize

in places where it is difficult to obtain (Hammond

1999, 94). It has been suggested that men consumed

maize as a beverage during the Preclassic, and later

throughout the Classic Period, regardless of a sites’

location (Tykot et al. 1996; Whittington and Reed

1999, 163). Christine White and colleagues (2006,

153), have argued that this is because men were

engaging more often in ritual ceremonies which

included the consumption of meat and maize,

although participation of women in ritual activities

may vary temporally and/or regionally (White 2005,

360). In short, women may not have been able to

consume many of the foods that had an ideological

value (White et al. 2006, 152).

Although the human sample from Chinikihá is

small, there are individuals represented from three

different locations: seven burials from the inner patio

in a domestic compound, two burials outside the

same compound, and human remains from behind

the Palace. The human sample from Chinikihá is

homogeneous and corresponds with the results from

other Late Classic sites. However, two samples in

particular are worth discussing further. Burial 45-7

(CM19), an adult male buried inside the patio and

with a monochrome vessel as an offering, had one of

the lowest values of d13C (210?37%), and one of the

highest values of d15N (10?15%). These results

Table 3 Distribution of d15N and d13C by location

n d15NAIR (%) d13CVPDB (%)

Inner patio north structure Bone 6 9.22 29.94
Teeth 4 10.23 29.10

Behind north structure Bone 1 8.36 210.44
Teeth – – –

Behind palace Bone 1 8.73 29.09
Teeth 1 8.43 29.4

Table 4 Distribution of d15N and d13C by sex

n d15NAIR (%) d13CVPDB (%)

Male burials Bone 4 9.18 29.74
Teeth 3 9.63 29.10

Female burials Bone 3 9.10 29.92
Teeth 2 10.22 29.25
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indicate that, although his diet was based primarily

on maize, he also had access to a variety of wild

plants. Furthermore, his diet was complemented by a

greater access to wild meat than that of the rest of the

sample. While the rest of the individuals buried inside

the patio had a greater access to animal protein, the

intake of this individual was the largest. This

individual also registered less stress indicators as

result of a poor diet, with no dental pathologies or

anaemia markers — including criba orbitalia, and

porotic hyperostosis — as did the rest of the burials

from the inner patio.

On the other hand, the human sample obtained from

the midden behind the palace (CM11) had the lowest

value for meat consumption (d15NAIR58?43%) and the

highest for maize consumption (d13CVPDB529?09%).

This mandible presented dental diseases that included an

abscess and tooth loss of M2, as well as carious lesions

and an occlusal-wear pattern that is consistent with a diet

rich in carbohydrates. It would appear that location and

wealth of the burials, combined with data from their diet,

can inform us of the general status of the individuals.

Furthermore, even though the diet was rich in carbohy-

drates, the health of the inhabitants of Chinikihá seems

to have been better than that of other larger sites, such as

Copán (Reed 1994) (Table 5). It seems that some

settlements were more affected by a restricted access to

plant and animal resources. However, the answer is not

straightforward and may be a combination of different

factors. This study contributes to the growing literature

of isotope analysis in the Maya area, and helps to

understand the similarities and differences in resource

access during the Late Classic.

Conclusions

Nine human samples were chemically analysed

(d13C and d15N) in order to assess their diet, and

access to maize and animal protein at Chinikihá.

These results were then contrasted with a visual

inspection of the remains in order to assess the

presence of palaeopathologies due to nutritional

arrest. It was observed that the individuals buried in

the inner patio of the upper elite North Structure

Complex possessed in general a better diet, and,

Table 5 Comparison of Chinikihá with other sites

SITE PRECLASSIC CLASSIC POSCLASSIC CONTEXT REFERENCES

Copan (n548) 13C529.26
15N57.56

Reed 1994

Cuello (n528) 13C5212.9
15N58.9

Tykot et al.
1996; Van
der Merwe
et al.
2000:29, table
2.1

Lamanai (n53)a 13C5212.4
15N510.2

(n54)b 13C5213.37
15N510.27

Burials at
ceremonial
core

aWright and
White 1996;
bWhite and
Schwarcz 1989

Kaminaljuyu (n56) 13C529.8
15N57.2

Tombs at
ceremonial
core

Wright and
Schwarcz
1999:1162

Chinikiha (n51) 13C529.09
15N58.73

Scattered
human remains
behind Palace

This study

Chinikiha (n56) 13C529.09
15N59.21

Burials assoc.
to North
Structure

This study

Yaxuna (n53) 13C5212.3
15N57.1

Mansell et al.
2006:175

Chunchucmil (n53) 13C5214.7
15N57.0

Mansell et al.
2006:175

Mayapan (n534) 13C529
to 212
15N57.5
to 11

Wright 2009

Piedras
Negras

(n57) 13C529.0
to 28.1
15N57.6
to 9.8

‘Royal’ and
‘Elite’ burials

Scherer et al.
2007:92

Altun Ha (n534) 13C5211.76
15N510.69

White et al.
2001a:377,
table 1
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although maize was the base of their diet, they had

access to a wide range of other wild plants. Animal

protein, primarily in the form of white-tailed deer,

probably was more restricted to the male members

of the Complex, but females could have had

sporadic access to this and other sources of meat.

In contrast, a human sample recovered from a

midden behind the palace resulted in the highest

consumption of maize with the lowest consumption

of animal protein, suggesting differences in diet among

the different social strata. The results from Chinikihá

are similar to those obtained for other sites during the

Late Classic period, and support that during this

period of time, the consumption of maize and animal

protein remained constant.
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Cuevas from Zona Arqueológica de Palenque. Also, we

would like to thank Marcelo Hernández Martı́nez,

from Comisión Nacional de Áreas Naturales Prote-

gidas, for his support in collecting plant specimens.
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Belize. Unpublished Ph.D. thesis, University of Massachusetts.

Tieszen, L. L. and Fagre, T. 1993. Effect of diet quality and

composition on the isotopic composition of respiratory CO2,

bone collagen, bioapatite and soft tissues, pp. 121–55 in Lambert,

J. B. and Grupe, G. (eds.), Prehistoric Human Bone: Archaeology

at the Molecular Level. Berlin:Springer-Verlag.

Tieszen, L. L., Boutton, T. W., Tesdahl, K. and Slade, N. 1983.

Fractionation and turnover of stable isotopes in animal tissues:

Implications for d13C analysis of diet. Oecologia 57, 32–37.

Tykot, R. H. 2002. Contribution of stable isotope analysis to

understanding dietary variation among the Maya, pp. 214–30 in

Jakes, K. (ed.), Archaeological Chemistry: Materials, Methods, and

Meaning. Washington, D.C.: American Chemical Society.

Tykot, R. H. 2006. Isotope analyses and the histories of maize, pp. 131–

42 in Staller, J., Tykot, R. H. and Benz, B. (eds.), Histories of

Maize: Multidisciplinary Approaches to the Prehistory, Linguistics,

Biogeography, Domestication, and Evolution of Maize. Boston:

Academic Press.

Tykot, R. H., van der Merwe, N. J. and Hammond, N. 1996. Stable

isotope analysis of bone collagen, bone apatite, and tooth enamel

in the reconstruction of human diet, pp. 355–65 in Orna, M. V.

(ed.), Archaeological Chemistry: Organic, Inorganic and

Biochemical Analysis (ACS Symposium Series 625). Washington,

D.C.: American Chemistry Society.

Van der Merwe, N. J. and Vogel, J. C. 1978. d13C Content of human

collagen as a measure of prehistoric diet in Woodland North

America. Nature 276, 815–16.

Van der Merwe, N. J., Tykot, R. H., Hammond, N. and Oakberg, K.

2000. Diet and animal husbandry of the Preclassic Maya at Cuello,

Belize: isotopic and zooarchaeological evidence, pp. 23–38 in

Ambrose, S. and Katzenberg M., Biogeochemical Approaches to

Paleodietary Analysis. New York: Kluwer Academic.

White, C. D. 1997. Ancient diet at Lamanai and Pacbitun: implications

for the ecological model of collapse, pp. 171–80 in Whittington,

S. L. and Reed, D. M., Bones of the Maya: Studies of Ancient

Skeletons. Washington, D.C.: Smithsonian Institution Press.

White, C. D. 1999. Introduction: Ancient Maya diet, pp. ix–xxvii in

White, C. D. (ed.), Reconstructing Ancient Maya Diet. Salt Lake

City: University of Utah Press.

White, C. D. 2005. Gendered food behaviour among the Maya. Journal

of Social Archaeology 5(3), 356–82.

White, C. D. and Schwarcz, H. P. 1989. Ancient Maya diet: as inferred

from isotopic and elemental analysis of human bone. Journal of

Archaeological Science 16, 451–74.

White, C. D., Pendergast, D. M., Longstaffe, F. J. and Law, K. R.

2001a. Social complexity and food systems at Altun Ha, Belize: the

isotopic evidence. Latin American Antiquity 12, 371–93.

White, C. D., Pohl, M. D., Schwarcz, H. P. and Longstaffe, F. J.

2001b. Isotopic evidence for Maya patterns of deer and dog use

at Preclassic Colha. Journal of Archaeological Science 28, 89–

107.

White, C. D., Pohl, M. D., Schwarcz, H. P. and Longstaffe, F. J. 2004.

Feast, field, and forest: deer and dog diets at Lagartero, Tikal, and

Copán, pp. 141–58 in Emery, K. F. (ed.), Maya Zooarchaeology. Los

Angeles: Cotsen Institute of Archaeology, University of California.

White, C. D., Longstaffe, F. J. and Schwarcz, H. P. 2006. Social

directions in the isotopic anthropology of maize in the Maya

region, pp. 143–59 in Staller, J., Tykot, R. H. and Benz, B. (eds.),

Histories of Maize: Multidisciplinary Approaches to the Prehistory,

Linguistics, Biogeography, Domestication, and Evolution of Maize.

Boston: Academic Press.

Whittington, S. L.1999. Caries and antemortem tooth loss at Copán:

implications for commoner diet, pp. 151–67 in Whittington, S. L.

and Reed, D. M. (eds.), Bones of the Maya: Studies of Ancient

Skeletons. Washington, D.C.: Smithsonian Institution Press.

Whittington, S. L. and Reed, D. M. 1999. Commoner diet at Copan:

insights from stable isotopes and porotic hyperostosis, pp. 157–70

in Whittington, S. L. and Reed, D. M. (eds.), Bones of the Maya.

Washington, D.C.: Smithsonian Institution Press.

Wing, E. S. 1978. Use of dogs for food: an adaptation to the coastal

environment, pp. 29–41 in Stark, B. L. and Voorhies, B. (eds.),

Prehistoric Coastal Adaptation: The Economy and Ecology of

Maritime Middle America. New York: Academic Press.

Wright, L. E. 1993. La dieta Antigua en la region de la Pasión, pp. 172–

79 in Laporte, J. P., Escobedo, H. and Villagran de Brady, S.

(eds.) VI Simposio de Investigaciones Arqueologicas en Guatemala,

1992. Guatemala: Museo Nacional de Arqueologia y Etnologia.

Wright, L. E. 1994. Sacrifice of Earth? Diet, Health, and Inequality in the

Passion Maya. Unpublished Ph.D. thesis. University of Chicago.

Wright, L. E. 1997. Biological perspectives on the collapse of the Pasion

Maya. Ancient Mesoamerica 8(2), 267–73.

Wright, L. E. 2003. La muerte y estatus económico: investigando el
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reSumen

En esta presentación mostramos los avances del estudio bioarqueológico que reali
zamos con los restos humanos procedentes del sitio Chinikihá, Chiapas, obtenidos 
durante la segunda temporada de excavación. Esta investigación forma parte de 
nuestros proyectos de doctorado, cuyos objetos de estudio incluyen los contextos 
mortuorios vistos desde dos perspectivas distintas pero complementarias. Se presentan 
los resultados de los análisis isotópicos de Chinikihá y se comparan con aquéllos de los  
análisis osteológico y funerario para observar diferencias en los patrones de salud 
y nutrición entre los individuos de la muestra. Asimismo, estos datos se comparan 
con otros sitios de las tierras bajas durante el periodo Clásico. Finalmente, presen
tamos una interpretación en la que se observan algunas diferencias significativas 
entre los contextos.

palabraS Clave: Chinikiha, condiciones de vida, isótopos, mayas clásicos, contextos 
mortuorios. 

abStraCt

The aim of this research is to show the first results from a bioarchaeological study 
of human remains, recovered from the second field excavation season at the site of 
Chinikiha, Chiapas. This research is a part of the authors’ doctoral research on 
the bioarchaeological analysis of mortuary contexts, seen from two different but 
complementary perspectives. The results of isotopic analysis of human remains 
recovered from Chinikiha are compared with the osteological and mortuary data in 
order to observe health and nutrition patterns within the population. These results 
are then evaluated against a broader range of mortuary contexts in the Lowlands 
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during the Classic period. It is demonstrated that there are some significant diffe
rences between these burial contexts. Furthermore, an interpretation based on the 
combined results is offered. 

keywordS: Chinikiha, health conditions, isotopes, Classic Maya, mortuary contexts.

anteCedenteS

Antes de la década 1970, la reconstrucción de la paleodieta se centraba 
principalmente en el análisis de los restos macrobotánicos, así como en 
los análisis zooarqueológicos. Sin embargo, estos resultados pueden repre
sentar una gran variedad de escenarios, incluyendo un consumo espo
rádico de ciertos recursos como parte de un ritual, o bien, la inclusión 
postdeposicional de ciertos recursos en el registro arqueológico. Por tanto, 
los análisis paleobotánicos y los zooarqueológicos indican la totalidad de 
recursos disponibles, pero no necesariamente el porcentaje que ocupan 
en la dieta. A partir del descubrimiento del uso de los análisis isotópicos 
de 13C y 15N en el estudio de la domesticación del maíz en Mesoamérica, 
es que este tipo de análisis se empieza a utilizar en restos humanos y en 
animales (DeNiro y Epstein 1981). 

El análisis de 13C permite, por primera vez, medir directamente la 
dieta de los consumidores (White et al. 2006: 144). En el área Maya se han 
llevado a cabo varios análisis isotópicos en diversos sitios del Preclásico, 
Clásico y Posclásico, tanto en la costa como tierra adentro (Gerry y Krueger 
1997; White 1997; White et al. 2001; White y Schwarcz 1989; Wright 1997, 
2003), lo que facilita la comparación regional, ayudándonos a situar a la 
muestra de Chinikihá en un contexto regional más amplio.

En tiempos recientes, se ha puesto gran énfasis en la relación entre el con  
sumo de maíz y las patologías que una dieta basada en este cultíge no 
conlleva. Hooton (1940) propone por primera vez que las enfermeda des 
nutricionales fueron fundamentales en el “colapso” maya, información que 
posteriormente sería incorporada en el modelo de colapso ecológico (Culbert 
1988; Santley et al. 1986). En este modelo se presume que hay un aumento 
poblacional desproporcionado durante el periodo Clásico, provocando la 
deforestación de la selva como consecuencia de la expansión de las tierras 
cultivables, lo que a su vez erosionó el suelo y diezmó las poblaciones de 
los animales de presa más grandes. Estos cambios afectaron inevitable
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mente a las poblaciones humanas, aumentando su dependencia de unos 
cuantos recursos, especialmente el maíz. La carencia de alimentos que 
padecieron los mayas de finales del Clásico derivó en un marcado dete
rioro de la nutrición y de la salud de la población en general (Haviland 
1967; Hooton 1940; Saul 1972; Wright 2006). 

Ciertamente, es posible observar que hubo un incremento en la de
pendencia del maíz hacia el periodo Clásico, pero ¿cuál fue el efecto en 
la salud de los mayas?, ¿podemos hablar de un patrón general de salud?, y 
¿cuál es la verdadera naturaleza en la relación entre el acceso a diferentes 
alimentos y los tratamientos mortuorios?

loS ContextoS mortuorioS de Chinikihá

Chinikihá es un asentamiento prehispánico ubicado en la parte sureste 
del estado de Chiapas, cerca del río Usumacinta y de los límites con el 
estado de Tabasco, en la región conocida como “tierras noroccidentales 
de las tierras bajas del área Maya”. Se tienen reportes de visitas al sitio desde 
finales del siglo xix; sin embargo, no es sino recientemente que se reali
zan excavaciones extensivas. Con los trabajos del Proyecto Arqueológico 
Chinikihá, dirigido por el doctor Rodrigo Liendo Stuardo, se sabe ahora 
que fue, en algún momento, el centro rector de la región en que se ubica 
y, por el tipo de materiales cerámicos, se infiere que tuvo relación con 
Palenque durante el Clásico tardío y terminal (750 a 950 dC).

Durante la temporada 2008, las excavaciones en Chinikihá se concen
traron en dos frentes: el primero es un depósito de desechos (al que nos 
referiremos como el basurero) ubicado en la parte posterior del conjunto 
palaciego (figura 1) y el segundo se ubica en un conjunto doméstico del 
Sector F, constituido por cuatro estructuras habitacionales en torno a 
un patio central (figura 2). De este conjunto se ha recuperado hasta la 
fecha una muestra de seis sepulturas, algunas con los restos de más de un 
individuo, dando un total de nueve esqueletos.

Los contextos con restos humanos en sepulturas de Chinikihá pro
vien en de dos espacios distintos dentro de una misma unidad doméstica. Se 
excavó una operación en el núcleo del patio central, y de ésta se ob tu vieron 
cuatro sepulturas. La otra operación se trazó a espaldas de la es tru ctura 
que delimitaba el conjunto en el lado norte, de la cual se recuperaron dos 
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sepulturas más. Es decir, contamos con dos muestras que podrían estar 
significando algo con respecto a la relación dentro/fuera del conjunto 
doméstico. 

Las sepulturas, en ambos espacios, mostraron diferencias significati
vas que se describen en el cuadro 1, así como la presencia de continentes 
elaborados construidos en el patio, contra las fosas circulares delimitadas 
con piedras que se excavaron detrás de la Estructura Norte; además de un 
predominio de la posición extendida en el patio, contra una flexionada 
a espaldas del conjunto, entre otras.

metodología

Los análisis isotópicos de carbono y nitrógeno son especialmente útiles 
cuando se quiere estudiar la paleodieta, ya que distinguen entre varios 
tipos de plantas y fuentes de proteína (Wright 2006: 183). Un isótopo 
es definido como una de dos o más formas que puede presentar un ele
mento, por ejemplo, el carbón. Estas formas tienen el mismo número de 
protones en el núcleo de un átomo (conocido como número atómico), 
pero diferentes números de neutrones, lo que resulta en diferentes pesos 
atómicos (Tykot 2006: 131). Los isótopos radiactivos (14C) se descomponen 
a través del tiempo, mientras que los estables (13C y 12C) no. El carbón es 
omnipresente y forma parte de casi todo lo que nos rodea, incluyendo el 
aire, los océanos y la tierra. Los organismos vivos, por lo tanto, lo absorben 
de diversas maneras y lo asimilan en sus propios tejidos. En el caso de las 
plantas, dependiendo de la manera en que llevan a cabo la fotosíntesis y 
de las enzimas utilizadas para la fijación del dióxido de carbono, se pueden 
clasificar en tres grandes grupos: C3 (BensonCalvin), C4 (HatchSlack) 
y Cam (Crassulean Acid Metabolism), estas últimas incluyen en su mayoría 
a las suculentas, como las del género Opuntia sp. (figura 3). 

La información obtenida del análisis de 13C puede informar sobre la 
dieta, en especial sobre la importancia de algunas plantas, como el maíz, 
en la dieta de los mayas antiguos (Gerry 1993; Reed 1994; Tykot et al. 1996; 
White y Schwarcz 1989; Wright 1994). Casi todas las plantas presentes en 
el área maya son C3, mientras que los pastos tropicales, incluido el maíz, 
son del tipo C4. Las plantas Cam pueden generar valores similares a los 
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de C4, pero al no ser abundantes en el trópico, no las consideraremos en 
el presente estudio. 

Ejemplos de plantas C4 son casi todos los cultígenos en el mundo; sin 
embargo, en Mesoamérica el maíz fue el único ampliamente utilizado en 
tiempos prehispánicos. Otros alimentos que pueden contribuir a una señal 
fuerte de 13C incluyen otras plantas como el amaranto y los quenopodios, 
así como animales que se alimentaron de plantas C4 y recursos marinos 
(White et al. 2006: 14). Sin embargo, en el área maya, el amaranto no fue 
tan extensamente utilizado como en el altiplano central mexicano, por 
lo que es posible suponer que la señal de 13C proviene del maíz, así como 
de animales principalmente herbívoros. En el caso de Chinikihá y otros 
sitios tierra adentro, la presencia de recursos marinos es nula o mínima, 
por lo que los análisis de 13C reflejan principalmente la presencia de 
plantas C4 en la dieta. 

Figura 3. Diferencias isotópicas que reflejan los dos tipos de fotosíntesis (modificado de 
Tykot 2006: 133).

(árboles, arbustos y pastos)
(pastos subtropicales 

como el maíz)

Dieta mixta

valores intermedios

Plantas C4 Plantas C3  

100 % alimentado 
con plantas C3  

100 % alimentado 
con plantas C4 

colágeno -21.5 ‰ apatita -14.5 ‰ colágeno -7.5 ‰ apatita -0.5 ‰

CO2  atmosférico
-7 %

C3  fotosíntesis C4  fotosíntesis



147SALUD Y DIETA ENTRE LOS ENTIERROS DE CHINIKIHÁ...

Varios autores han propuesto que el 13C colágeno refleja mejor el 
consumo de maíz, a diferencia del 13C apatita (Coyston et al. 1999: 226); 
sin embargo, los dos proveen diferente información, que es complemen
taria cuando se intenta estudiar la dieta a través de toda una vida. En este 
estudio se comparan los datos provenientes de 13C colágeno y de 13C es
malte. Para evitar una sobrestimación de los valores reales de la proteína 
ingerida, es necesario comparar los datos del colágeno de los huesos largos 
y del esmalte dental. El primero indica la dieta a través de un periodo 
largo, mientras que el esmalte muestra la dieta durante el periodo de su 
formación, es decir, en la etapa infantil (2M) y juvenil (3M) (Coyston et 
al. 1999: 226). Por otro lado, una dieta alta en proteína animal puede 
estimular un índice más alto de 13C en el colágeno óseo (Tykot et al. 1996: 
356). Este valor alto puede reflejar un consumo constante de proteínas 
por largo tiempo, o bien, una dieta alta en proteína sólo durante un 
periodo breve. Para diferenciar entre estas dos posibilidades, es necesario 
complementar la información de 13C colágeno con aquella proveniente 
de 15N, así como los datos de 13C esmalte dental.

Para identificar las condiciones de salud de los esqueletos, el análisis 
se realizó en el Laboratorio de Osteología del Instituto de Investigaciones 
Antropológicas de la unam, y consistió en una revisión morfoscópica de 
los huesos para determinar la presencia, ausencia y grado de afectación. 
De acuerdo con nuestra metodología de análisis osteológico, basada a su 
vez en la propuesta de análisis de Lourdes Márquez y Patricia Hernández 
(comunicación personal), se buscaron los indicadores óseos de patolo
gías y estrés ambiental en dientes, de anemia en cráneos, de procesos 
infecciosos en las extremidades inferiores, huellas de fracturas en todo el 
esqueleto y de procesos degenerativos en las áreas de las articulaciones; 
sin embargo, sobre éstas últimas no se pudo hacer ningún registro, ya que 
los indicadores estaban muy deteriorados.

Para procesar la información, las lesiones óseas se registraron con un 
valor numérico, 0 = ausencia del segmento a observar, 1 = hueso presente 
pero sin lesión evidente y 2 = lesión observable. Estos valores se incluye
ron en la base de datos junto con las características de enterramiento de 
cada sepultura.
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materialeS

Entierros humanos

En esta primera etapa del estudio bioarqueológico se decidió obtener 
muestras exclusivamente de adultos. De los nueve individuos excavados 
en seis sepulturas durante la temporada de campo del 2008, se obtuvieron 
muestras de hueso y dientes de siete esqueletos adultos, tanto femeninos 
como masculinos, quedando fuera dos, ya que uno carecía de piezas 
dentales (Individuo A del Elemento 44) y el otro entierro es infantil (Ele
mento 43) y, por tanto, no se incluyó en el análisis isotópico. Los entierros 
muestreados representan individuos provenientes del interior del patio 
central y de la parte posterior de la estructura doméstica del Sector F.

Para lograr una muestra homogénea, cuando fue posible, se obtuvie
ron muestras de colágeno proveniente de algún hueso largo, principal
mente el fémur, y para la de esmalte se intentó con el tercer molar (3M) 
de la mandíbula, para comparar la dieta consumida durante el crecimiento 
(información procedente del colágeno del hueso largo), así como de la 
última etapa de vida (información procedente del 3M). 

Basurero detrás del Palacio

Además de los entierros propiamente dichos, se recuperaron más de 60 
fragmentos de restos óseos humanos provenientes del basurero localizado 
detrás del Palacio. Algunos de éstos presentan huellas de corte, cambios 
de coloración por exposición a altas temperaturas, así como fracturas 
en fresco, similares a las que presentan los faunísticos, por lo que no se 
descarta la posibilidad de que se trate de restos de un consumo ritual de 
carne humana.1 

Entre los elementos humanos más representados destacan princi
palmente fragmentos de escápulas, clavículas, así como falanges y una 
mandíbula humana, todos pertenecientes a individuos adultos, por lo 
que se decidió obtener una muesta de hueso cortical de una mandíbula, 

1 El sacrificio humano era una práctica común entre los mayas (Demarest 1984). 
En un futuro, los resultados del analisis de 18O ayudarán a identificar si los individuos 
son locales o extranjeros. Un caso similar de Pacbitún se encuentra en un contexto de 
sacrificio de individuos locales (White et al. 2006: 153154).
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así como esmalte de uno de sus molares, con la finalidad de comparar la 
dieta entre los diversos tipos de contextos mortuorios. 

Flora y fauna

Para ubicar en el contexto los valores de los restos humanos arqueológicos, 
fue necesario crear una base de datos con los valores de la flora y la fauna 
que pudieron ser consumidos por los antiguos pobladores de Chinikihá, 
por lo que se obtuvieron muestras tanto arqueológicas como modernas 
de la fauna y flora que formaron parte de la dieta durante el Clásico. En 

Cuadro 2
Fauna representada en el basurero detrás del Palacio proveniente  

de las excavaciones Temporadas 2006 y 2008  
(modificado de Montero 2008)

Especie niSp % niSp
niSp con marcas 

de corte
%

Mamífero indeterminado 13 0.61 0 0.00

Dasypus novemcinctus 1 0.05 0 0.00

Carnívora 1 0.05 0 0.00

Canis sp. 1 0.05 0 0.00

Canis familiaris 24 1.13 0 0.00

Urocyon cinereoargenteus 1 0.05 0 0.00

Procyon lotor 1 0.05 0 0.00

Felidae 1 0.05 0 0.00

Panthera onca 1 0.05 0 0.00

Cervidae 78 3.69 0 0.00

Odocoileus virginianus 1 105 52.25 387 83.95

Mazama americana 1 0.05 0 0.00

Tajassu tajacu 2 0.09 2 0.43

Dasiprocta punctata 2 0.09 0 0.00

Sylvilagus sp. 1 0.05 0 0.00

Sylvilagus floridanus 3 0.14 0 0.00

Sylvilagus brasiliensis 4 0.19 0 0.00

Mamifero mediano/grande 873 41.28 70 15.18

Kinosternon sp. 1 0.05 1 0.22

Dermatemys mawii 1 0.05 1 0.22

Total 2 115 100.00 461 100.00
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cuanto a las muestras arqueológicas, se obtuvieron nueve de venados cola 
blanca (Odocoileus virginianus) y una de pecarí de collar (Tayassu tajacu) 
provenientes del basurero. En el cuadro 2 se presenta una lista de todas 
las especies identificadas hasta el momento dentro de este contexto y que 
muy posiblemente sirvieron como alimento, pues un alto porcentaje de 
estos restos presentan huellas de corte y de manipulación características 
del procesamiento y preparación de alimentos, especialmente el venado 
cola blanca. Es interesante mencionar que además de estos restos, hay una 
gran cantidad de fragmentos de cerámica de servicio, así como figurillas 
antropomorfas y zoomorfas, lítica tallada y otros artefactos terminados y en 
proceso de elaboración. La interpretación de este contexto es complicada; 
sin embargo, es posible que represente un palimpsesto de actividades, 
entre las que destaca la celebración de un banquete o consumo ritual 
(Montero 2008; Montero et al. 2009). Un contexto similar al de Chinikihá 
es el de Lagartero (White et al. 2004).

Además de las muestras arqueológicas, se tomaron unas actuales de 
pescado de agua dulce (Petenias splenda) y de caracoles shuti (Pachychilus 
sp.), ambos consumidos tanto en la actualidad como en el pasado por los 
mayas de la región. Por último, se obtuvieron más de 30 muestras de flora 
actual, así como otras cinco de agua, incluidos arroyos y agua de tormenta.2 
La información obtenida fue complementada con los datos de otras 
colecciones que han sido previamente publicadas (White et al. 2001: 96; 
Wright 1994: 202; Tykot et al. 1996), para crear un modelo ideal de la dieta 
de los habitantes de Chinikihá (figura 4). Otras regiones que han sido 
muestreadas incluyen sitios del Clásico tardío de la región del río Pasión 
en Guatemala (Wright 1994) y sitios del Preclásico en Belice (White et 
al. 2001; Tykot et al. 1996). Como se puede observar en la figura, estos 
modelos ideales se deben generar específicamente para cada sitio, pues 
dependen de la disponibilidad a nivel local de los taxa, gracias a lo cual 
se detecta una gran variabilidad intrasitio.

Hasta el momento, no se han obtenido fechamientos de radiocarbono 
para Chinikihá, pero la cerámica diagnóstica evidencia una ocupación, 
siguiendo la cronología de Palenque, durante las fases Balunté y Murciélagos 

2 En un momento posterior se planea tomar muestras del resto de la fauna repre
sentada arqueológicamente: perro doméstico (Canis familiaris), conejo (Sylvilagus sp.), así 
como por lo menos dos especies de tortugas de agua dulce, ya que parecen haber formado 
parte del “menú” de la elite de Chinikihá (Montero 2008).
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(750850 dC) (Jiménez 2009), principalmente, por lo que consideramos 
que tanto los entierros como los restos procedentes del basurero fueron 
depositados durante este periodo.

Todas las muestras fueron sometidas a un análisis de isótopos 13C, 
15N y 18O, realizado en el Laboratorio de Isótopos Estables del Instituto 
de Geología de la unam, en un espectrómetro de masas Finnigan Mat 
253 (muestras de esmaltes y aguas) y en el Thermo Finnigan Delta Plus XL 
(colágeno), siguiendo el protocolo establecido por el laboratorio. Todas 
las medidas isotópicas se expresan en unidades por mil (‰) como des
viaciones de un valor de referencia. En el caso del carbón, la referencia es 
una formación cretácica llamada Pee Dee Belemnita (pdb) y en el caso del 
nitrógeno, la referencia es el aire ambiental (air). En el presente trabajo, 
los resultados se presentan sin corrección.

Figura 4. Modelo teórico de la composición de la dieta en Chinikihá, formada por 
muestras modernas y arqueológicas.
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reSultadoS

Para este tipo de análisis, resulta indispensable considerar la proporción 
de colágeno presente y/o que la proporción entre carbono y nitrógeno 
(C/N) se encuentre dentro de los parámetros ideales. Para determinar 
si la muestra de colágeno es suficiente, se ha determinado que la pro
porción de carbono y nitrógeno (C/N) debe estar entre los parámetros 
aceptables, que se encuentran entre 2.8 y 3.8 (Ambrose y DeNiro 1986; 
Emery et al. 2000: 542; DeNiro 1985; Gerry 1997: 52). Una muestra entre 
estos valores indica que el colágeno no fue afectado por la diagénesis. 
La media de C/N para el total de muestras de Chinikihá es de 2.9 (σ =  
0.1), colocando a casi todas dentro de los parámetros aceptados y que 
indican poca diagénesis. De las muestras de Chinikihá, se registraron 
datos del colágeno óseo y del esmalte, por lo que de ocho esqueletos 
(siete entierros y un individuo del basurero) se obtuvieron dos muestras 
de cada uno. Siete (seis entierros y el del basurero) presentaron colágeno 
en buenas condiciones para generar valores confiables para el análisis de 
isótopos estables de colágeno y de esmalte dental. Del individuo restante 
(entierro 424C), la muestra de hueso largo no generó suficiente colágeno, 
sin embargo, la proveniente del esmalte dental sí ofreció resultados, por 
lo que su interpretación debe ser tomada con precaución. El análisis del 
colágeno informa sobre la dieta de los sujetos durante la última etapa de 
su vida, mientras que la apatita dental aporta datos sobre los primeros 
años de vida, por lo que resulta vital obtener ambas muestras para recrear 
la dieta de un individuo. 

Análisis de 13C

En cuanto al análisis de 13C, varios autores han señalado que una dieta en
teramente basada en plantas C3 (principalmente pastos y hierbas) tendría 
valores entre 21.5 ‰ y 26 ‰, mientras que una conformada sólo por 
plantas C4 (incluyendo al maíz ) se encontraría entre 7.5 ‰ y 9.6 ‰  
(Emery et al. 2000; 542, Gerry y Krueger 2006: 197). Los valores de las 
muestras humanas de Chinikihá se encuentran entre 13C = 8.15 ‰  
y 10.44 ‰ (media de 9.55 ‰, σ = 0.75), mientras que los de la fauna 
arqueológica se localizan entre 18.68 ‰ y 21.97 ‰ (media de 20.17 ‰,  
σ = 0.98). Esta diferencia señala que la dieta de los humanos y de la fauna 
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no fue igual. Mientras que los humanos se alimentaron principalmente de 
plantas C4, casi todos los venados y el pecarí lo hicieron principalmente 
de plantas C3. El valor promedio entre los entierros de Chinikihá (13C 
= 9.55 ‰) es similar al de otras poblaciones del Clásico, como Piedras 
Negras (13C = 9.2 ‰) y otros sitios del Petén guatemalteco (Altar de 
Sacrificios, Seibal, Dos Pilas, Aguateca e Itzán [Wright 1994], Tikal y 
Uaxactún [Wright 2003]). También son parecidos a los valores de la 
ocupación durante el Clásico de Copán (Reed 1994) y de algunos sitios 
de Belice (Gerry y Krueger 2006), entre los que destaca Caracol (Chase 
et al. 2001) (figura 5). 

Uno de los temas que más interés ha provocado en fechas recien
tes es el de la domesticación de fauna silvestre para fines rituales, en 
especial el venado cola blanca. Resulta interesante que para Chinikihá, 
así como para otros sitios arqueológicos, no hay evidencia isotópica que 
indique el mantenimiento de venados, lo que debiera observarse como 
una dieta alta en maíz entre los cérvidos; sin embargo, es posible que si 
hubiera una semidomesticación, no se habría alimentado con maíz a estos 
animales (Tykot et al. 1996: 358; Wright 1994). Cabe mencionar que un 
venado presentó un valor de 13C = 18.68 ‰, el cual, si se compara contra 
los valores de venados actuales de Norteamérica alimentados con maíz  

Figura 5. Comparación de los valores promedio de isótopos para otros sitios mayas 
 y Chinikihá (modificado de Scherer et al. 2007: 97).
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(13C = 17.8 ‰) (Emery et al. 2000:540; Cormie y Schwarcz 1994), posible
mente indicaría que por lo menos se estuvo alimentando directamente 
de maíz o de hierbas presentes en las tierras de cultivo. 

Por otro lado, los valores de los venados de Chinikihá concuerdan 
con los procedentes de otros sitios arqueológicos mayas (White et al. 2001, 
2004). Estos datos también sugieren que la modificación del medio am
biente alrededor de los sitios arqueológicos es variable de manera individual  
y que, por lo menos en el caso de Chinikihá, ésta no fue tan extensa, por lo 
que hubo una estabilidad ambiental, o por lo menos los cambios no fueron 
tan drásticos como para afectar la dieta de los herbívoros. Esta situa  ción es 
semejante en otros sitios de las tierras bajas (Emery y Thornton 2008).

Análisis de 15N

Según el análisis de 15N, la media de los entierros humanos es de 9.45 ‰  
(σ = 1.090), mientras que la fauna tiene una media de 15N = 5.84 ‰ (σ = 0.96), 
lo que indica que mientras la fauna de Chinikihá refleja un nivel trófico 
correspondiente a una dieta hervíbora, los humanos están en un nivel 
más alto, indicativo de una dieta omnívora. Sólo dos muestras de esmalte 
dental provenientes de dos individuos del patio interno (entierros 424C 
y 457) produjeron valores de 15N más altos que el promedio, los cuales 
indican una dieta carnívora (más de 2 ‰ que el resto de la muestra); sin 
embargo, es posible que estos resultados reflejen una dieta infantil alta 
en proteína, debido, posiblemente, a que estos individuos seguían siendo 
amamantados después de los 1.5 años de edad. A pesar de que se han 
encontrado escasos restos de fauna carnívora, como el jaguar (Panthera 
onca), entre otros, es muy probable que estos animales no formaran parte 
de la dieta de Chinikihá y su presencia en el basurero sea consecuen cia de  
actividades no relacionadas con la dieta, por lo que no esperamos encon
trar valores altos que reflejen el consumo de estos animales.

En cambio, se ha reportado que los perros domésticos presentan 
una dieta generalmente omnívora y variable a nivel de sitio, por lo que se 
ha su gerido que su dieta refleja una similar a la de los humanos, o bien, 
una basada exclusivamente en el maíz como resultado de una aliment
ación para fines rituales (White et al. 2001). Si bien el consumo de perros 
se tiene registrado desde el Preclásico en el área maya, su presencia en 
el basurero de Chinikihá es relativamente baja y sus restos no presentan 



155SALUD Y DIETA ENTRE LOS ENTIERROS DE CHINIKIHÁ...

las modificaciones típicas para haber sido consumidos. Sin embargo, es 
posible que no se estén procesando de igual manera que los venados 
cola blanca, por lo que en un futuro, cuando se obtengan muestras de 
los perros del basurero, los datos de Chinikihá se podrán integrar a la 
discusión regional.

Combinando la información del análisis de 13C y 15N podemos deducir 
que los valores de 13C de los entierros humanos reflejan más bien un consu
mo directo de maíz y no tanto el consumo de animales alimentados con 
maíz. En ambos análisis, la media y la desviación estándar señalan que la mu  
estra es muy compacta y los resultados de todos los entierros son muy 
similares, aunque hay algunas diferencias que se discutirán más a fondo 
en la siguiente sección.

diSCuSión

Como ya se mencionó, de Chinikihá contamos con una muestra reducida 
de entierros que proceden de una unidad doméstica ocupada durante 
el Clásico tardío. Por esta razón, no es posible, en este momento, hacer 
un perfil diacrónico de las condiciones de salud. Sin embargo, el estudio 
paleopatológico, en combinación con el análisis de isótopos, permite com
paraciones con otros sitios mayas. Por su ubicación, cerca del epicentro 
del área de actividad pública y ritual del sitio, se ha asumido que en el 
conjunto doméstico habitó un grupo de estatus elevado.

La mortandad infantil no se puede determinar aún, pues sólo conta
mos con un infante de entre 3 y 5 años de edad. El promedio de edad de los 
esque letos adultos osciló en un rango de 30 a 34 años. Todos los adul tos tu 
 vieron episodios de estrés en la infancia, que quedan evidenciados en la 
hipoplasia del esmalte de caninos e incisivos permanentes. En cuanto a 
la deficiencia de hierro, todos presentaron al menos una de las lesiones 
óseas características, ya fuera la espongio hiperostosis o/y la criba orbi
taria. Asimismo, todos presentaron surcos por reacciones periósticas en la 
superficie de los fémures y las tibias, lo que señala una afectación común 
de enfermedades infecciosas no específicas. No se identificó ninguna 
patología específica (cuadro 3).

En cuanto a los indicadores óseos morfoscópicos sobre el tipo de 
dieta, todos señalan una alta incidencia de caries, evidencia del consumo 
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de carbohidratos. También se observaron cálculos dentales formados por 
el consumo de proteínas en los individuos sepultados en el patio central; 
sin embargo, en el caso de la mujer enterrada fuera del conjunto, esta 
condición no fue observable dadas las malas condiciones de sus piezas 
dentales. 

Los estudios químicos confirmaron que las personas enterradas en el 
patio tuvieron un mayor consumo de proteína animal que aquéllos recu
perados detrás de la Estructura Norte. En esta estructura se obtuvieron dos 
entierros y sólo en uno se consiguieron muestras, ya que el otro era infantil, 
por lo que este dato aún es preliminar. Por otro lado, las diferencias entre 
sexo, sin importar la procedencia, señalan que los entierros masculinos 
tuvieron ligeramente un mayor acceso a proteína animal que las mujeres 
(15N = 9.33 ‰ y 9.10 ‰, respectivamente). En ambos sexos, la ingesta 
de proteína animal fue mayor durante su vida adulta; sin embargo, los 
hombres tuvieron un mayor consumo de carne desde pequeños, aunque 
la dieta, en general, se basó principalmente en el maíz. Pese a esta dife
rencia del consumo de proteína por sexos, éstas no se reflejaron en las 
características de enterramiento de las sepulturas en el patio, las cuales 

Cuadro 3
Registro de lesiones óseas en la muestra de Chinikihá 

(modificado de Liendo 2009: 210, Anexo 1).
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son similares, independientemente del sexo. Los datos por localización, 
señalan que los individuos detrás de la Estructura Norte consumieron menos 
carne que los personajes del patio central, aunque todos ingirieron más 
proteínas que el sujeto encontrado en el basurero (cuadro 4).

En síntesis, podemos decir que los individuos sepultados en el con
junto residencial del Sector F no padecieron de insuficiencia alimentaria; 
si bien se alimentaron principalmente de maíz y tuvieron acceso a proteína 
animal, aunque de manera diferenciada, estos personajes no tuvieron 
condiciones de estrés tan adversas como en otras regiones mayas. Aún 
falta mucho por excavar y estos resultados podrían variar en el futuro.

En comparación con nuestros resultados, sabemos que en Copán, 
donde el total de la población dependió casi exclusivamente del maíz y 
tuvieron un acceso muy restringido a la proteína animal (Webster 2005: 
38), las condiciones de salud de la población hacia el 700 dC fueron de
plorables. Esto se reflejó en una alta mortalidad entre los subadultos, una 
alta frecuencia de infecciones a lo largo de su vida, una probable anemia 
crónica y la presencia de enfermedades endémicas como la tuberculosis 

Cuadro 4
Valores promedio de 13C y 15N en los entierros humanos de Chinikihá, 

se muestran las diferencias por: a) sexo y b) localización
a)

Tipo N δ15NAir (‰) δ¹³CVPDB (‰)

Masculinos
Hueso 4 9.18 9.74

Diente 3 9.63 9.10

Femeninos
Hueso 3 9.10 9.92

Diente 2 10.22 9.25

b)
Tipo N 15NAir (‰) ¹³CVPDB (‰)

Patio interno
Hueso 6 9.22 9.94

Diente 4 10.23 9.10

Atrás Estructura Norte
Hueso 1 8.36 10.44

Diente n/a n/a n/a

Basurero
Hueso 1 8.73 9.09

Diente 1 8.43 9.40
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y la pelagra. Estos padecimientos son consistentes con los que presentan 
las poblaciones sometidas a estrés medioambiental (Webster 2005: 63). 
En el Clásico temprano y tardío, la población de Copán sufrió problemas 
de salud y nutrición, incluida la elite que, aunque fue afectada en menor 
escala, no fue ajena a los problemas de desnutrición y enfermedades 
durante los años del desarrollo infantil, como hiperostosis porótica, hipo
plasias y otros arrestos traducidos en una baja estatura cuando llegaban 
a la edad adulta (Storey 2005).

Como se puede ver en la figura 6, los valores de 13C han cambiado en 
el transcurso del tiempo en la zona maya, fluctuando de una alimentación 
más diversa y con más proteína animal durante el Preclásico, hacia una 
casi total dependencia del maíz en el Clásico tardío en algunos sitios del 
Petén guatemalteco. Posteriormente, en el Posclásico, disminuyó la pro
porción de maíz, y de nuevo hubo una dieta más diversa. El promedio de 
los valores de 13C sitúa a los entierros de Chinikihá como un grupo con una 
dependen cia alimentaria del maíz de alrededor del 70 %, como sucede en 
otros sitios del Clásico (White et al. 1993: 366). Esto es, durante el Clásico se 
dio un mayor consumo de maíz en casi toda el área Maya (Coyston 1995: 
47). No obstante, hay sitios como Seibal donde el consumo de maíz no 
cambió del Preclásico al Clásico, lo que subraya la gran variabilidad que 

Figura 6. Comparación de los valores de colágeno humano procedente de diversos sitios 
de la región maya (modificado de Tykot et al. 1996: 363).
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existe entre los sitios mayas, en los que el medio geográfico y el entorno 
ambiental a nivel local fueron muy importantes en la dieta de los antiguos 
pobladores (Tykot et al. 1996: 363).

Mientras el consumo de maíz aumentó hacia el Clásico para luego 
disminuir en el Posclásico, no sucedió lo mismo con el consumo de pro
teína animal, ya que éste se ha mantenido estable en el tiempo (White 
y Schwarcz 1989). Algunos autores han propuesto que la diferencia en 
el consumo de proteínas de origen animal refleja, más bien, un acceso 
diferencial por clase social y estatus, y no tiene tanto que ver con una 
variación temporal (White 2005: 373). Al parecer, dicho consumo ge
neralmente funcionó como un complemento de una dieta mayormente 
basada en maíz y frijol. 

Es posible que todas las clases sociales hayan consumido proteína 
animal; sin embargo, la clase alta tuvo acceso a una mayor diversidad de 
fauna (Emery 2004) y a las mejores partes de cada animal (Pohl 1995). 
Se ha postulado que entre la clase alta, los hombres consumieron más 
proteína animal, posiblemente como consecuencia de su participación en 
festines y otras celebraciones. Sin embargo, las mujeres también tuvieron 
acceso a estas proteínas en el ámbito doméstico, aunque tal vez no a las 
mismas especies ni a los mismos segmentos consumidos por los hombres 
durante las celebraciones (White 2005: 373). Pudiera ser que lo mismo 
estuviera sucediendo entre las demás clases sociales, teniendo sólo acceso 
a ciertos recursos animales y en fechas específicas. Por ejemplo, los valores 
isotópicos de 15N entre la clase alta y los comuneros de Copán (7.54 ‰ y 
7.59 ‰, respectivamente) son muy similares, y señalan una preferencia 
por animales herbívoros (Reed 1994: 219). En Chinikihá, los esqueletos B 
(femenino) y C (masculino) del Elemento 42, y el personaje del Elemento 
45 (masculino) provenientes del patio central, tienen los valores más 
altos de consumo de carne, por lo que la diferencia entre sexos pudiera 
no ser tan importante. Este resultado señala una coincidencia entre los 
personajes que más se alimentaron de carne y que también cuentan con 
las sepulturas más significativas, por diversas características de enterra
miento, de las cuatro excavadas en el patio.

La dieta de la muestra de Chinikihá la señala con un consumo de 
carne (promedio de 13C = 9.55 ‰ y 15N = 9.45 ‰) mayor al de otros si
tios mayas, según se observa al compararlos con los valores reportados 
para las clases “real” y “elite” de Piedras Negras (Scherer et al. 2007: 92). 
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Debido a la enorme cantidad de huesos de venado cola blanca (Odocoileus 
virginianus) recuperados del basurero, suponemos que su carne fue la 
predilecta de la clase alta de Chinikihá. 

En el área maya, el venado cola blanca y el perro doméstico (Canis 
familiaris) han sido generalmente asociados con el consumo ritual (Carr 
1985; Pohl 1983; Wing 1978). A pesar de que existe evidencia isotópica 
de que ciertos animales fueron alimentados exclusivamente con maíz, 
especialmente los perros (White et al. 2004), es posible que la mayoría de 
los consumidos hayan sido procurados por medio de la caza, en especial 
el venado cola blanca (Emery et al. 2000; White et al. 2001), ya que los 
resultados isotópicos de este último en Chinikihá así lo confirman.

ConCluSión

Los datos isotópicos de los entierros humanos provenientes de Chinikihá 
señalan que hubo una ingesta de proteína animal, principalmente durante 
la vida adulta. Es importante mencionar que la muestra proviene de un 
sector del asentamiento que presuponemos fue habitado por un grupo de 
alto estatus social, pero desconocemos si todos los esqueletos recuperados 
pertenecieron a ese segmento. El tratamiento mortuorio diferencial entre 
los individuos del patio central y los de fuera podría sugerir diferencias 
sociales. Este planteamiento se ve fortalecido con los resultados sobre el 
consumo desigual de proteína animal.

Los datos señalan una diferencia por sexo en cuanto al acceso a los 
recursos, siendo los hombres los que consumieron una mayor cantidad 
de proteína animal. Esta ingesta pudo ser parte de las actividades rituales 
públicas, incluidos los banquetes rituales. No obstante, los valores de 13C 
indican que la dieta en este conjunto doméstico de Chinikihá estuvo basada 
en el maíz, esto mismo es confirmado por las lesiones óseas que común
mente se encuentran asociadas con una dieta alta en carbohidratos, como 
las caries y las lesiones óseas por la deficiencia de hierro.
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