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ABSTRACT 

 This dissertation examines social relations and identity construction as expressed through 

mortuary ritual. Mortuary treatment has long been used by archaeologists to examine human 

social structure, and burial is now seen as an important event when communities reflected upon 

how to represent the deceased and themselves. Representations in graves indicated important 

social roles and identities of the interred and those who interred them, and thus changes in 

mortuary treatment might reflect changes in individual both identity formation and social 

relations. Many archaeological models have focused on interpreting mortuary ritual using grave 

goods and burial ritual. Bioarchaeological analyses can be used to augment study of burials by 

providing insight into social relations such as marriage, exchange, and interaction that may have 

influenced mortuary treatment. Overall, the dissertation concerns how both genetic and mortuary 

variability could be used to model social relations during the Copper Age.  

 This project investigates social relations in the Early and Middle Copper Ages (4500-

3500 BC) of the Hungarian Plain. These periods are characterized by the appearance of burial 

areas that are distinct from settlements and increasing differentiation between individuals based 

on both gender and age. Differences are made primarily through body position and grave goods. 

There are three major research goals. First, burials across the Hungarian Plain are compared to 

analyze local and regional patterns in mortuary treatment. Second, phenotypic differences in the 

dentition are used to examine genetic variability between and within cemeteries. Finally, the 

project evaluates genetic differences between males and females to determine if some mortuary 

variability might be explained by post-martial residence patterns.  

Examination of mortuary treatment revealed regional similarities in burial treatment, but 

each cemetery provided evidence for unique sets of material culture and mortuary rituals.  Male 

and female social identities were distinguishable by different treatments, and age factored in the 

type and number of items in graves. Phenotypic analyses revealed overall genetic homogeneity 

across the Plain, but there were subtle genetic differences between the cemetery samples. Based 

upon diversity in burial treatment and genetic variability, Tiszapolgár-Basatanya and Tiszavalk-

Kenderföldek may have represented more regional populations. Despite the presence of distinct 

gendered mortuary treatments, the genetic differences between males and females within 

cemeteries were limited suggesting relatively equivalent amounts of gene flow among both 

sexes. 
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 Genetic homogeneity indicates intensified interaction between individuals and 

communities on the Hungarian Plain during the Copper Age.  This interaction was likely 

accelerated by the exchange of valued items such as stone and metal, and these exchanges seem 

linked to male social identity through the frequent inclusion of these items in male graves. 

Female social status may have increased during the Middle Copper Age as evidenced through 

not only increased female inclusion in cemeteries but also a more even distribution of grave 

goods between genders. Young female status is particularly emphasized, and this could indicate 

a connection between female status and youth, marriage, and fertility. 
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CHAPTER 1 

INTRODUCTION 

 

Research Agenda 

 Burial treatment has long been seen by archaeologists as reflective of social structures 

such as gender, age, and status because mortuary ritual is an occasion when communities and kin 

gathered to reflect upon the identity of the deceased.  The social distinctions of a society can be 

observed as funerary ritual often uses symbolic treatments and grave goods to represent various 

roles, statuses, and social identities. Further, those who bury an individual also represent the 

deceased with their own ideas as individuals do not bury themselves, and burial treatment can 

indicate many important values of a society.  For these reasons, regional studies of burial 

treatment should be used to more accurately model human social relations. If considered 

carefully, changes over time and space in material symbols and their distributions might indicate 

important societal shifts such as changes in marriage practice, trade, settlement, and hierarchies. 

Comparing cemeteries and burials at a regional scale can lead anthropologists and archaeologists 

to understand not only how people were distinguished in burials, but also why these 

differentiations occurred.  However, archaeologists should not limit themselves to the description 

and analysis of the funerary rite itself. 

Burials also contain human skeletal remains, and these remains provide other lines of 

evidence beyond material goods that can help archaeologists investigate social differentiation. 

Bioarchaeological techniques can be used to investigate genetic relationships, diet,  health, and 

migration, and these techniques help researchers develop more refined hypothesis that explain 

why people might differentiate themselves in burial treatment.  Genetic studies can prove 

especially useful in this regard as they can reveal differences within and between cemeteries—

differences in social relationships that are not necessarily apparent from examination of burial 

treatment, such as kinship, mobility, cemetery use and catchment area, and post-marital 

residence (Arnold 2007, Stojanowski and Schillaci 2006). 

This project examines social differentiation in burial treatment during the European 

Copper Age. This period is well known for significant cultural changes in contrast to the 

proceeding Neolithic. During this period, archaeological evidence indicates shifts in settlement 

patterns, burial treatment, economy, and population. One of the most striking characteristics of 
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the Copper Age was the increase in the use of formal disposal areas, and these areas were often 

not clearly associated with particular settlements. Copper Age cemeteries are well known for 

differentiations in burial treatments that were linked to gender, age, and social statuses.  Many 

suggest that these patterns in mortuary treatment likely reflect new interpretations of material 

culture, changes in the construction of identity, and reinterpretation of valued materials that 

accompanied new exchange relations and settlement patterns during the Copper Age (Chapman 

1997, 2000). Some noted examples of Copper Age cemeteries can be found in Bulgaria (Bailey 

2000, Ivanov and Avramova 2000, Todorova 1995, Todorova and Vajsov 1993), Serbia (Borić 

1996), Hungary (Bognar-Kutzián 1972, Chapman 1997, 2000; Derevenski 1997, 2000), Spain 

(R. Chapman 1990, 2003), and Italy (Dolfini 2006).  While archaeologists have described many 

of these cemeteries in detail, they have not precisely modeled the social relations that may have 

produced some of the relationships seen in mortuary treatment.   

 In order to nuance understanding of this period of intensified social differentiation, this 

study incorporates both biological and archaeological data collected from cemeteries to 

reconstruct prehistoric social relations during the Early to Middle Copper Age on the Hungarian 

Plain. In particular, the project investigates how material culture may have been used to negotiate 

identities and how variability in burial treatment and biological distance may provide new insight 

on social distinctions and interaction during the Copper Age. According to many ethnographic 

studies, material culture was often the ‘currency’ and indicator of social networks (c.f. Bohannan 

1955, Chapman 2000a,b, 2008; Piot 1991, Strathern 1988, Weimer 1987).  Items can be 

exchanged for social contracts, such as marriage alliances, that result in the exchange of 

individuals between kin groups (Chappell 1966, Piot 1991).  In archaeology, the identification, 

value, and distribution of these cultural significant items could be observed through their use in 

mortuary treatment.   

Previous archaeological models of the Copper Age had not been able to precisely model 

the interactions between individuals as they focus specifically on the material culture without 

using other measures of social parameters to test their predictions. Several models had been 

developed to explain the changes in Copper Age social structure, and these models usually 

focused on the influx of new trade goods and shifting social networks might have influenced 

how people perceive themselves and their material culture (Sherratt 1997a, b, c, d, e; Chapman 
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1996, 2000a,b). Many of these sophisticated Copper Age social relations are nuanced in this 

study through biological measures of gene flow among and between groups and individuals. 

I examine burials from seven Early to Middle Copper age cemeteries from the Hungarian 

Plain. The Early Copper Age was characterized by the appearance of large, formal cemeteries 

separated from settlements- a major contrast to Late Neolithic when burials usually occurred 

within living areas (Bognár-Kutzián 1963; Parkinson 2006a, b; Skomal 1983). The best known 

of these cemeteries is Tiszapolgár-Basatanya, a site that stands out not only because it was 

significantly larger than other Hungarian sites, but also because it was in use for an extended 

period spanning the Early and Middle Copper Ages (Bognár-Kutzián 1963, 1972). Tiszapolgár-

Basatanya was characterized by age and gender-specific patterns of burial and differences of 

grave goods within genders. Certain non-local grave goods, such as chert and copper, were used 

to express social differences. These striking mortuary behaviors at Tiszapolgár-Basatanya have 

been used to characterize the developments of the Hungarian Copper Age. However, 

Tiszapolgár-Basatanya was not the only cemetery in the area, and it has not been demonstrated 

that the patterns expressed there were representative of the region and the total variability on the 

Plain. A possible explanation is that it was a regional cemetery that was strategically positioned 

near trade access points at the northern edges of the Plain (Sherratt 1997a,b). A geographically 

broader study will help to clearly define the extent of these mortuary behaviors, clarify whether 

Tiszapolgár-Basatanya was typical or unique, and identify possible differentiations between 

cemeteries. 

 

Overview of Research Questions 

 In order to study differentiation in Copper Age cemeteries and reconstruct social 

relations, I devise three basic research questions. Within these research questions, there were 

more also specific hypotheses evaluated. The first goal is to describe mortuary treatment so that 

overall patterns and subtle variations can be detected. The second goal is the description of 

genetic variability. These questions are designed to examine both mortuary and phenotypic 

variability to determine the relationship between burial ritual and genetics.  

Research Question 1: What were the differences in mortuary treatment between and 

within cemeteries during the Hungarian Early-MCA? A primary goal of this project is the 

discovery of regional and local patterns in burial treatment.  To this end, I collected information 
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on the grave goods and body position from the graves of individuals of determined sex and age. 

Body positioning and grave goods could then be compared and contrasted between and within 

cemeteries. Similarities between all cemeteries represent regional patterns, but the more subtle 

differences may be local variations. I also could discover differences in the distributions of grave 

goods that represented gender differences, status differences, and possible trade imbalances 

between communities.  

I refine this overall research question with two more specific hypotheses. These 

hypotheses are stated as follows:  

1.  Each community used available material culture elements to indicate shared community and 

regional cultural values. Therefore, while there are many general regional patterns in Copper 

Age mortuary treatment, there will be subtle differences between cemeteries that were utilized by 

specific communities. 

2. Cemeteries will vary in size and will contain diverse burial treatments. If some sites 

functioned as regional cemeteries then the following characteristics should be noted: a.Variety 

in grave goods and burial treatment exceeding other cemeteries, and b. Disparities in grave 

goods and burial treatments should be less visible in the south of the Plain if access to raw 

materials is a major factor in the formulation of regional, multi-community cemeteries. 

Research question 2: What was the nature of biological variation during the Early-

Middle CA and how does it compare to variation in mortuary treatment? Another primary goal 

of this project is the description of genetic variability on the Hungarian Plain during the Copper 

Age. I collect metric and nonmetric data from dentition in order to measure within and between 

cemetery phenotypic variability. Genetic distances and an Fst value are used to determine how 

much gene flow existed between cemetery populations on the Hungarian Plain. These measures 

of gene flow could be used to more directly model one type of interaction between individuals 

and communities during the Copper Age. Genetic differences might or might not correlate with 

differences in burial treatment, and these correlations would provide new insights into social 

relations during this significant period.   

I also refine this research question with more specific hypotheses. These hypotheses are 

stated as follows: 
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1. If there are significant genetic distances between cemeteries, then these cemeteries 

represent separate communities with reduced gene flow between them. These differences may 

correlate with differences in burial treatment. 

2.  Larger cemeteries, such as Tiszapolgár-Basatanya, will exhibit more genetic variance 

if they represent regional, rather than local, populations. 

Research Question 3: What are the genetic differences between males and females and 

how might they relate to gender differentiation in burial treatment?  To further investigate social 

relations on the Hungarian Plain, I investigate gender and sex differences more specifically.  I 

review overall differences in mortuary treatment between males and females, but also compare 

phenotypic variance between males and females at select cemeteries where sample size allowed.  

The goal was to evaluate whether or not gender differences in burial might be connected with a 

particular postmarital residence pattern.  

I modify this final research question with one specific hypothesis.  If there is gender 

differentiation in burial treatment within a cemetery, then there will be significant genetic 

differences between sexes as indicated by differences in genetic variances.  

 

Research Methodology 

Mortuary Analysis 

I focus on two types of analysis in this project: mortuary analysis and analysis of 

phenotypic variability. First, I study the mortuary variability at seven cemeteries on the 

Hungarian Plain.  I estimate the sex and age of all possible individuals as a starting point for 

research.  I then focus study on graves with individuals of determinate sex and age.  The body 

position of each individual in the cemetery is recorded, and I determine which way the body was 

laid and the flexion of the legs. The grave good typology is primarily based upon the initial 

research of Bognár-Kutzián (1963, 1973), and I record the number of each type of item in each 

grave. To further examine mortuary variability, I measure the length and width of each item. For 

ceramics, I measure the base and rim diameters.  I compare the distributions of various items and 

body positions using means and correspondence analyses. These comparisons are used to 

determine regional and local patterns in mortuary treatment and to test hypotheses. Finally, I 

compare artifact sizes using ANOVA tests to look for significant differences between 

cemeteries.  
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Genetic Analysis   

To study genetic variability, I collect data from the dentition. I measure the buccolingual 

and mesiodistal dimensions of each available tooth, and I record the presence or absence of 

characteristic nonmetric traits.  Before I submit the sample to statistical procedures, I combine 

many of the smaller cemeteries in the south (Gyula 11Ő, Vészt -Mágor, Pusztaistvánháza, and 

Jászladány) into a single sample due to close phenotypic similarities.  I then perform a 

Relethford –Blangero analysis (Relethford and Blangero 1990) on the metric data to determine 

overall genetic heterogeneity for the entire sample (Fst), genetic distance between samples, and 

the within sample variance at each cemetery. I perform an additional calculation of genetic 

distance between cemeteries using the Smith’s mean measure of divergence (Berry and Berry 

1967).  The genetic distances are plotted for easy comparison and to visualize differences 

between cemeteries using principal coordinates and multidimensional scaling. These genetic data 

gave me an idea of the overall gene flow at particular cemeteries and the genetic relationships 

between particular cemeteries.  

Males and females variances are compared in three samples: Tiszapolgár-Basatanya, 

Tiszavalk-Kenderföldek, and a combined sample of southern cemeteries. I used both ANOVAs 

and Levene’s tests to compare the means and variances of each sex.  Unequal variances may 

indicate that one sex had more post-marital mobility (Stojanowski and Scillaci 2006). 

 

Overview of Results 

My examination of mortuary treatment allows me to examine how individuals and 

communities represented identity and social relations in a ritual and public forum. Identities were 

represented in burials in a number of ways.  Males and females vary in body position and 

included grave goods, and even within sexes, there are differences in the distributions of metal 

and stone items. Male social identity is represented with axes, daggers, and often chert tools. 

Female social identity is represented with beads, shells, pebbles, ceramics, and quartzite tools. 

These items may indicate a link between males and long distance exchange, and females and the 

domestic sphere. Metal and stone are notable because these items may not have been locally 

available to all communities, and the greatest imbalances in distributions occurred with these 

items. Therefore, these traded items gained not only enough value and association with identity 

to be place in burials, but also were limited in their availability to individuals, kin groups, or 
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communities. I suggest this was one of the greatest effects of the shifts in trade networks and 

influx of new item types that characterized the Copper Age. An individual’s age seems to be a 

factor in the types of grave goods included. Some larger stone and metal items (axes in 

particular) were associated with older adult males.  The distributions of metal and stone items 

may indicate the increasing association of copper and stone with male social identity. Younger 

females often had more grave goods than older females, and this may indicate the linking of 

female status with youth, marriage, and reproduction, and the eventual linking of females to male 

status after marriage. Gold is striking in it limitation to few individuals, and some gold items 

were included with subadults only in select cemeteries. The inclusion of these possibly valuable 

items may indicate some form of incipient social hierarchy or the linking of valued items with 

dowries, bridewealth, or marriages.  

Overall, genetic variability was low, and the Hungarian Plain can be described as fairly 

homogenous. In more fine- tuned analyses, genetic distances and differences in genetic variance 

showed some correlations with mortuary treatment, i.e. different mortuary patterns were 

associated with genetically different populations.  Tiszavalk-Kenderföldek and Tiszapolgár-

Basatanya may have been regional cemeteries, but only Tiszavalk-Kenderföldek had both 

diversity in artifacts and genetics. I tentatively would argue that Tiszavalk-Kenderföldek might 

have contained a more genetically diverse population than other cemeteries on the Hungarian 

Plain. Males and females often had different mortuary treatments, but genetic differences 

between the sexes were mostly insignificant. Males and females likely had equivalent amounts of 

gene flow, and I can make no argument for any particular post marital residence pattern.  

The major implication of this research is showing how major shifts in residence patterns, 

trade networks, interaction, and the introduction of new items were portrayed in mortuary 

treatment. I also am able to use biological techniques to examine human interactions beyond the 

material elements. The Copper Age of the Hungarian Plain was characterized by frequent 

interaction and likely increasing imbalances in trade as settlements spread across the landscape 

and exchanges moved down-the-line (Gyucha et al. 2009). These imbalances began to play out 

on the stage of the cemetery where individuals, kin groups, and communities likely gathered to 

remember and reinvigorate the lives of individuals and their values.  Individuals were buried 

with valued items, and these items were likely invested with the sum of the social relations that 

were used to obtain them through exchanges. Exchanges of valued items were the social impetus 
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that eventually resulted in marriages and the exchanges of human beings, and these intense 

interactions may have resulted in gene flow across the entire Hungarian Plain.  

 

Structure of the Dissertation 

  This dissertation provides background on the relevant issues of the Hungarian Copper 

Age and the methodologies used to study them.  I then present research questions and 

hypotheses, test them through a multi-faceted methodology, and draw conclusions from the 

available evidence. This chapter presents an overview of the entire project to introduce the 

issues, methodology, and important results of the project.  

 Chapter Two provides the theoretical background to mortuary studies. I give a brief 

history of these studies, and how researchers can improve how they approach the often difficult 

to interpret realm of cemeteries. It includes important definitions of identities and statuses 

commonly studied in burials.  Finally, I review some statistical techniques used in the study of 

cemeteries to provide quantitative measures to aid in interpretation, and I present some ways that 

bioarchaeological techniques can contribute to mortuary studies.  

 Chapter Three contains the background to genetic studies using dentition. I provide the 

theoretical basis for the genetic basis behind dental morphology. Next, I show common ways to 

analyze genetic variance including Relethford-Blangero analysis and Smith’s mean measure of 

divergence. Finally, I show some of the ways these techniques can be applied to study prehistoric 

social relations.  

 Chapter Four presents the relevant archaeological background for this study. I review 

some models of Copper Age social change with particular attention to those of Sherratt and 

Chapman. I next provide background to the archaeology of the region. I include a brief summary 

of geography, and summaries of the Early and Middle Copper Ages, and preceding Late 

Neolithic. Finally, I provide summary of the cemeteries in the sample and previous research (if 

any) that has been done at these sites.  

 Chapter Five details my research methodology. I begin with the overall research 

questions, and detail the preliminary procedures such as sexing and aging. I detail the coding 

procedures for sex, age, body position, and artifact types, and present the analytical hypothesis 

and techniques used for mortuary analysis. These methods included correspondence analyses and 

comparisons of means.  Next, I review the data collection and editing procedures for dentition. I 
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give an overview of the analytical procedures used to evaluate genetic differences on the 

Hungarian Plain. These methods included Relethford-Blangero analysis and Smith’s mean 

measure of divergence.  

 Chapter Six describes the results of the study and highlights the various kinds of 

variability seen in the sample.  I describe each cemetery using counts of individuals and artifacts, 

correspondence analyses, and comparisons of means. I then present the results of the genetic 

analyses using both comparisons of means, Relethford-Blangero analysis, and Smith’s mean 

measure of divergence. In Chapter 8, I interpret these results. I include individual interpretations 

of each cemetery, and I contextualize these interpretations into the greater context of social 

differentiation. I conclude Chapter 8 with this study’s relevance to the study of the Hungarian 

Copper Age and Europe’s Copper Ages in general. 

 Chapter 8 concludes the dissertation. I suggest my hopes for its impact, and how this 

work will shape my future research.  
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CHAPTER 2  

THE STUDY OF PREHISTORIC IDENTITY, SOCIAL DIFFERENTIATION, AND 

SOCIAL RELATIONS 

 

 Archaeologists and anthropologists have long been interested in how human beings relate 

to one another. Traditionally, archaeologists reconstructed the social organizations of cultures 

based upon patterning in material culture, and they often categorized the general structure of 

societies into generalized structures such as bands, tribes, chiefdoms and states.  Much of this 

work greatly advanced understanding of how societies operate, and the various differences 

between them. However, earlier studies often failed to grasp the social processes that produced 

the observed differences between societies. Further, they may have assumed that individuals (and 

even groups of individuals) were passive actors, adopting the societal structure handed to them.  

For example, archaeologists are aware of a general trend towards social differentiation in burial 

treatment in the later Neolithic in many parts of Europe, but they have not clearly investigated 

the reasons why individuals might have differentiated themselves in their burial treatments.  In 

order to understand complex social processes, archaeologists may have to move beyond material 

culture, and incorporate biological techniques as well. 

 More recently, archaeologists have adopted a more active view of how individuals 

negotiate and redefine values within the framework of their society. As members of society, 

individuals are presented with a wide range of symbols and material culture, and they can 

constantly redefine and renegotiate what these symbols might mean.  Changing conditions and 

social circumstances may force individuals into a re-defining process, where items and practices 

take on new meaning. These renegotiations might be especially apparent in burial treatment, 

where values are remembered and reaffirmed and statements are made in the public arena. 

 In this chapter, I review the concept of identity. While a difficult and sometimes 

controversial concept, identity studies are a useful way of first dissecting, and then 

understanding, the social existence of human beings.  Within identity studies, researchers can not 

only discover how individuals differentiated themselves, but they can also examine identity 

differences over a large region and time period.  These larger differences may be a key to 

understanding the context in which people relate to one another. Carefully looking at these often 
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subtle differences in context may allow archaeologists to develop hypotheses that show why 

differentiations occur. I begin this chapter by developing a working concept of identity. 

 Second, I review briefly how archaeologists have studied identity, but more specifically, 

how archaeologists have used mortuary treatment in these studies. Mortuary treatment as a ritual 

is ideal for understanding self and community perception, and is a key area where social 

differentiation will appear. I then discuss some aspects of identity that are important to this study 

(gender, age, status, and ethnicity), and show how these aspects are represented in burial ritual 

using examples. 

 Next, I give examples of how researchers can study identity in burial treatment in a 

quantitative way using statistical analyses. I include suggestions on how to code variables. I also 

suggest two basic types of analyses: those that reveal patterns in mortuary data (i.e. 

correspondence analysis) and those that allow researchers to demonstrate the significance of such 

differences (i.e. ANOVA, t-test, etc.). I believe these techniques are important tools to convert 

often subjective mortuary data into meaningful patterns for analysis. 

 Finally, I briefly argue for the inclusion of bioarchaeological techniques in identities 

research, and demonstrate some specific ways that biological techniques can contribute to 

understanding gender, age, and status. I believe that these techniques can not only nuance our 

understanding of social differentiation and identity, but that they are likely necessary for 

understanding it at all. I highlight studies of genetic variability as particularly useful for 

understanding some issues of identity (This is covered in more detail in Chapter 3). 

 

Identity Studies and Archaeology 

 Identity might be defined as “people’s perceptions of themselves and how they relate to 

larger social phenomena that characterize their existence” (Knudson and Stojanowski 2009:1). A 

person’s identity encompasses a wide range of social phenomena, including age, gender, politics, 

economics, religion, and kinship (Diáz-Adreu et al. 2005). These cultural elements combine to 

create not only an individual’s sense of self, but also an individual’s view of themselves as a 

member of particular groups.  From this perspective, identity appears to be a cohesive set of 

values that inform daily social relations and actions.  However, identity is more complex than it 

appears on the surface as these values can be dependent upon social situations.  Individuals can 

take on different identities that can be in flux, conflict, or coexist at the same time (Brubaker and 
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Cooper 2000, Diáz-Adreu et al. 2005, Knudson and Stojanowksi 2009, Meskell 2001). For 

example, many researchers have focused on the study of the relationships between the sex, 

gender, and age, and how these identities complement and contrast with one another at any given 

moment (Arnold and Wicker 2001, Brumfiel 1992, Butler 1999, Conkey and Spector 1984, 

Sofaer Derevenski 1997a, 2000; Joyce 2000). 

 In a critique of the typical concept of identity, Brubaker and Cooper (2000) broadened 

“identity” as an analytical concept by unpacking the ways the researchers approach this 

ambiguous concept.  They suggest that identity is meant to:  

highlight non-instrumental modes of action; to focus on self-understanding rather than self-interest; to 

designate sameness across persons or sameness over time; to capture allegedly core, foundational 

aspects of selfhood; to deny that such core, foundational aspects exist; to highlight the processual, 

interactive development of solidarity and collective self-understanding; and to stress the fragmented quality 

of the contemporary experience of ``self,'' a self unstably patched together through shards of discourse and 

contingently ‘activated’ in differing contexts (Brubaker and Cooper 2000:8). 

 

Brubaker and Cooper proposed that “identity” was used by researchers to suggest similarities in 

a group of individuals while at the same time suggesting how individuals may reject these 

similarities at any given time. Other researchers have noted the ambiguity in this definition of 

“identity” (Diáz-Adreu et al. 2005). In this critique, however, Brubaker and Cooper may provide 

a means to approach the concept of identity in an analytically useful way. If identity indicates 

both membership to a particular group or social status and individual decisions, then a productive 

analysis pursues how individuals adjust identities to circumstances at any given time. 

Researchers should study identity not as a cohesive whole, but rather a series of social values 

relating to particular social circumstances.  This more nuanced route is much more meaningful 

than simply identifying social categories and the cultural elements that define them (Casella 

Conlin and Fowler 2005).  In this project, I study identity with the understanding that identities 

can be renegotiated as social circumstances change over both time and space.  Identities research 

should focus on how people perceived themselves, how they represented this self-identity, and 

how these perceptions can be contextualized and remade in social interaction at multiple levels 

(i.e. within and without the family, local community, region, nation, etc.) (Knudson and 

Stojanowski 2009:5). Identity studies should be couched in more comprehensive diachronic 
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regional projects to understand how a variety of social circumstances can affect self- perception 

and community perception of individuals. 

 Archaeology is focused on changes over time and space, and is therefore well suited for 

handling a more comprehensive study of identity. As aspects of identity are often performed and 

displayed using material culture, archaeology can study identity in a meaningful and insightful 

way. Archaeologists have typically used ceramics, architecture, lithics, body ornamentation and 

clothing, and mortuary ritual to distinguish different social groups and statuses (Carr 1995, 

Sofaer Derevenski 1997a, 1997b, 2000; Rega 1997, 2000; Joyce 1999, Parker Pearson 2000).  

Material culture is utilized to modify and create social relations between people through gifts, 

trade, and performance, and it can be actively manipulated.  Symbolic material culture and 

symbolic actions are chosen by individuals and groups in relation to belief systems and cultural 

structures, but symbols can also be reimagined and altered (Carr 1995, Hodder 1978, 1982a). 

Changes in elements of material culture or its use could be viewed as shifts in how people view 

themselves and their social group. These shifts could shed light on the types of social changes 

that cause individuals and communities to re-negotiate their self-perceptions.   

 

The Study of Identity Using Burial Treatment 

Mortuary treatment is a useful avenue for studying prehistoric social relations and the 

construction of identity as the values of a society are expressed in an often well preserved 

context.  Archaeologists have long been interested in how burial reflects and communicates 

ideology, social organization, and social networks.  Archaeologists of the 1960s-1980s focused 

on reconstructing the larger social organization of a society based upon their mortuary practices 

(Binford 1971, 1972; Brown 1971a, 1971b; Peebles 1971, Peebles and Kus 1977, Carr 1995, 

O’Shea 1984, Tainter 1978).  Researchers developed many important understandings about 

burial ritual during this period.  Binford (1971: 22ő) suggested that “social persona”, or an 

amalgamation of identities a person had during life, could be reconstructed through the study of 

burial ritual. Though Binford focused heavily on the complexity of societies, this basic 

presupposition about mortuary treatment has driven archaeological studies of burial.  Saxe 

(1970) proposed a series of eight hypotheses about the relationships between social structures 

and mortuary treatment. The most important of these was Hypothesis 8 which could be 

summarized:  
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Formal disposal areas exclusively for the burial of the dead (i.e a cemetery) are maintained by corporate 

groups legimitizing through descent from the ancestors their rights over crucial but restricted resources, and 

conversely (Parker Pearson 2000: 39).  

  

This hypothesis may not be entirely correct (whether or not a cemetery is the ONLY means to 

maintain rights to resources is the key point of debate), but Goldstein (1976) demonstrated that 

the presence of a cemetery or other formal disposal area indicates the existence of a group with 

shared values and beliefs. Some of the important conclusions suggested by earlier research could 

be summarized as: 

1. Mortuary differentiated is patterned, and its elements are integrated with other aspects of the 

sociocultural system. 

2. The mortuary differentiation accorded an individual, although not necessarily isomorphic, is consistent 

with his social position in the living society. 

3. The complexity of the system of mortuary differentiation will increase with the complexity of the society 

at large (O’Shea 198Ő:21). 

 

Mortuary treatment was seen as a clear reflection of the social organization of a society. 

However, later researchers would critique this view as general and simplistic, and they suggested 

that the above conclusions obfuscated variability. Important factors influencing burial treatment 

were ignored (Carr 1995, Hodder 1982b, Metcalf and Huntington 1991, Pader 1982, Parker 

Pearson 1982, 2000;  Rowlands 1989, Shanks and Tilley 1987). 

Carr (1995) produced a critique of some of these earlier presuppositions that was 

supported by study of the mortuary practices of 31 extant societies. Carr’s main criticism was 

that mortuary practice was only an indirect indicator of the social organization of a society.  He 

showed that mortuary practice was a combination of philosophical and religious belief, social 

factors, and even physical/environmental factors (Carr 1995, Parker Pearson 2000). Further, he 

demonstrated that horizontal social positions, such as age, gender, and group membership, seem 

well represented in societies with fewer vertical social positions, such as ranks and hierarchies 

(Carr 1995).  This view, though, may miss many of the subtleties of active manipulation of social 

relations and resources that can occur in any society. 

Burial treatment is no longer viewed as a direct representation of the organization of a 

society, but it remains a useful avenue towards the discovery of relations between individuals 

and society if multiple lines of evidence are considered.  Mortuary treatment, as ritual, is steeped 
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in meaning and often serves to revive and renegotiate a culture’s values (Bloch and Perry 1982, 

Carr 1995, Laneri 2007, Rappaport 1999).  As individuals do not bury themselves, mortuary 

ritual creates a unique combination between self-perception and societal perception of the 

deceased. Items placed in graves are not only tools, body ornaments, etc., but representations of 

concepts that the individual and community viewed as important enough to immortalize in ritual 

behavior. Laneri (2007) cautions that burial materials should be analyzed not only in the context 

of the archaeological material (i.e. the burial itself), but in the context of the activities that 

produced them.  These items are not just static representations of social roles during life, but also 

could be representations of perceived identities and re-negotiated statuses.  Burial is merely the 

final social context of grave goods. 

Many of the ways that burial treatment can be used to study identity are best understood 

through detailed discussion and examples. I focus here on a few aspects of identity that are 

specifically relevant to this research project: gender, age, ethnicity, and status. These examples 

illustrate how intrinsically linked many aspects of identity can be, yet they also provide clues as 

how to analyze these complexities. 

Gender is a socially constructed phenomenon (Brettell and Sargent 1993, Butler 1990, 

Strathern 1998), but it is often linked to both biological sex and age. Diaz-Andreu (2005: 14) 

provides a working definition as “an individual’s self-identification and the identification by 

others on grounds of their culturally perceived sexual difference”. Material culture is linked to 

gender as a context in which gendered individuals interact and adjust their social position as 

societies have rules as to how material culture can be used to signify social identity to both 

gender and society groups (Diaz-Andreu 2005). Many of these signifiers can be read by 

examining interred individuals. Some examples of such signifiers include gender based body 

modifications (Robb 1997, Becker 2000), clothing elements (Joyce 1999, 2000; Sørenson 1997), 

or specific item associations in burials (Sofaer-Derevenski 1997a, 1997b, 2000). Gender-focused 

archaeology has developed useful perspectives on how these difficult connections between sex, 

gender, and material culture might be made (see Arnold and Wicker 2001, Gilchrist 1999, Joyce 

2000, Moore and Scott 1997, Nelson 2002, 2004, 2007a,b), and a great deal of this literature 

deals with European cases from a variety of time periods that are relevant to this project (see 

Whitehouse 2007 for summary and Arnold 1991, 1996, 2002; Sofaer-Derevenski 1997, 2000a, 

O’Shea 199ő, 1996; Rega 1997, 2000; Robb 199Őa,b; Stoodley 1999, 2000).   
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 For example, in Copper Age Hungary, burial appears to be a major arena for the 

performance of gender ideology. At the Middle Copper Age site of Gyula 114, individuals buried 

on their left side are associated with beads, shells, and pebbles while individuals buried on their 

right side were accompanied by copper pins and chert artifacts (Gyucha et al. 2000, Pawn 2008, 

2011; Pawn and Shum 2009). Biological sex estimates indicate that individuals buried on their 

left side were female and males were buried on their right side (Pawn 2008, 2011; Pawn and 

Shum 2009).  Sofaer-Derevenski (1997, 2000a) recognized significant correlations between age, 

gender, and grave goods at the Early and Middle Copper Age cemetery of Tiszapolgár-

Basatanya. Like Gyula 114, males tended to be buried on their right side and females on their left 

– a pattern that generally holds on the entire Hungarian Plain. Worked stone artifacts correlated 

almost exclusively with right-sided graves of individuals aged over 25 years. Arm rings, also 

restricted to right side burials, were present only in graves of individuals aged from 5-25 years 

(Sofaer-Derevenski 1997).  Sofaer-Derevenski’s examples illustrated that grave goods and body 

position were good markers for the expression of gender, but detailed research must move 

behind the material components to reconstruct relations of communities and individuals. 

It is possible that individuals who do not fit dominant gender or age patterns represent 

special occupational roles, different social components, or non-binary gender categories such as 

“two-spirits” (Whitehead 1981) or “hijras” (Nanda 1999, see also Arnold 1991, 1996, 2002 for 

European examples). Each of these possibilities might have characteristic archaeological 

correlates. Non-binary gender categories might appear similar to male and female attributes. 

However, sex would inversely correlate with the typical established patterns of body positioning 

and grave goods for these individuals (Arnold 2001, Holliman 2007). Occupational specialists 

might also have different burial signatures. One striking example is a single burial from Ekven in 

Siberia that contained drum handles, masks, women’s tools, and men’s tools (Holliman 2007). 

Rather than interpreting the inclusion of tools of both genders as another gender category, it was 

suggested that this individual was a shaman or religious specialist. In Hungary, the Early Bronze 

Age Mokrin cemetery had two artifact sets with discrete spatial distributions: sewing/weaving 

tools and ceramic manufacture/finishing tools (O’Shea 1995, 1996). Each of these artifact sets 

had no particular age/sex correlation. Individuals with sewing tools were typically found in the 

eastern half of the cemetery, but individuals with ceramic manufacturing tools were typically 

found in the western portion. 



17 
 

Age is frequently linked to gender, but it can be defined in several related, but different, 

ways, and it is a relatively recent focus of mortuary study (Baxter 2005a,b; Buikstra and Scott 

2009, Gilchrist 2000, 2004; Gowland 2006, Lucy 2005, Sofaer-Dervenski 1994,1997a,b, 2000b). 

Archaeologists must be careful not to conflate these related types of age in the same way they 

should not confuse sex and gender. Biological age refers the physical effects on the body through 

the passage of time including tooth development, wear, and loss, growth, body development, and 

age-related osteological changes and deterioration. Chronological age refers to the passage of 

time since birth. Social age refers to societal values regarding appropriate behavior for an age 

group, which could be related to chronological or biological age, or both.  In order to try to 

combine these definitions in meaningful ways, archaeologists often use the term life course, or 

the study of how societies experience, denote, and measure the aging process (Buikstra and Scott 

2009, Gilchrist 2000, Robb 2002).  

Perceptions of age can alter throughout the life course, as individuals of different statuses 

and genders take on various roles, symbols, and knowledge. Carr (1995) determined that age was 

a significant factor in burial practice, especially the distinction between the social ages of child 

and adult. For Copper Age Hungary, Soafer-Derevenki (1997) used material culture sets to 

distinguish gendered age groups (discussed in the above gender section, see arm ring patterning).  

Gowland (2006) studied Anglo-Saxon burial practice and made conclusions about not only the 

interred, but also about those who buried them. She suggested an increase in grave goods seen 

with younger women may suggest that they were buried by offspring rather than parents. The 

lesser resources of younger adults and children would account for this mortuary good disparity 

between the young and old (Buikstra and Scott 2009). She also believed that swords may have 

been a marker of male adulthood, as marked by their presence in male graves from the 

chronological/biological age of 18. 

The above examples illustrate that it is nearly impossible to separate age identity from 

gender identity. These two identities are linked inseparably in the life-course. Gowland 

(2006:145) suggested a methodology that integrates age with other social persona in order to 

understand individual and community experience.  She suggested that researchers should focus 

on how past populations structured their life course, examine the characteristics that are 

symbolized at each stage, understand how age interacts with other social identities, and figure 
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out how these age transitions were managed. In this way, archaeologists can move beyond 

simplistic age categories, and to understand how individuals interacted with their society. 

Status is a more difficult analytical concept. In the simplest terms, statuses are roles or 

social identities, and these can include both age and gender (as discussed above), but also 

occupations, ranks, kinship, or any other social positions with attached expectations and 

practices (Parker Pearson 2000).  Archaeologists typically use status to refer to types of social 

differentiations related to ranking, hierarchy, and social differentiations not directly related to 

age, gender, or ethnicity. 

Typically, archaeologists have divided statuses into two basic types: ascribed status, or 

those that are gained through birth or gained involuntarily (gender, age); and achieved status, 

those statuses gained through actions during life (rank, occupation) (Parker Pearson 2000, 

Parsons 1951).  Status differentiations are usually divided into vertical differentiations or 

horizontal differentiations.  Vertical differentiations are those in which there is unequal access to 

desired status positions.  Horizontal differentiations imply equal access, such as membership to 

particular gender or age cohorts.  Archaeologists of the 1970s and 1980s focused their attention 

on determining what aspects of mortuary treatment might suggest ranked or stratified societies. 

Many earlier studies of mortuary remains demonstrated that the quality and types of burial 

treatments and grave goods may indicate social differentiation (Brown 1971a, 1971b; O’Shea 

1984, Peebles and Kus 1977, Tainter 1978, 1980). Peebles and Kus (1977) examined social 

inequalities in Mississippian graves, and suggested that certain types of grave goods with 

pyramidal distributions may indicate ranked societies. Another important concept is that of the 

supralocal symbol, or a symbol that crosses geographic and even ethnic boundaries (Peebles 

1971). Supralocal symbols may be contained in highly sought after items, such as precious 

stones and metals, making them a key source of competition. Sosna (2009) suggested that 

intensification of long distance exchange of prestigious metal items during the Late Bronze Age 

in South Moravia was led to the institutionalization of vertical social differences in graves and a 

downplaying of gender differentiations. The mortuary domain seemed to be a key area in which 

competitive exchanges represented their increased wealth and prestige. 

Earlier processual studies focused on looking for stratification and ranking, but they may 

not have identified the subtler differences present in more horizontally differentiated societies. 

Even in so-called egalitarian societies, competition for important symbolic items (which may 
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translate into social power and relations) could be intense. Rather than seeing society as a series 

of acquired roles, individuals are now visualized as enterprising actors who constantly 

renegotiated their statuses with a societal framework (Barrett 1994, Bloch 1977, Giddens 1984, 

Parker Pearson 2000). Mortuary treatment itself may be an arena for such competition, as the 

funeral and burial are not entombments of a given moment, but an instance where statuses can be 

actively contested (Parker Pearson 2000). Ethnographic examples from Papua New Guinea 

indicate that funerary ritual may indicate not only the status of the individual, but also his or her 

extended kin (Weiner 1988). In an example from the Trobriand Islands, the chief’s funeral was 

not only a time to remember his life, but an opportunity his kin to revive, settle, and re-negotiate 

relationships developed during life. Consequently individuals and groups can “cheat” by using 

objects to indicate statues not achieved or ascribed during life. Many objects contained in graves 

were not used during life, and they are symbolic reflections of status made specifically for 

mortuary ritual, and these objects may not have been the possessions of the individual at all. 

Sometimes, groups may deliberately deceive using burial ritual. For example, a Bronze Age 

burial from Borum Eshøj contained a young male in a wooden coffin with several objects 

(Parker Pearson 1993, 2000). One of these objects was a sword in a long scabbard that was 

placed across the individual. However, the scabbard contains a much too short bronze dagger. 

Parker Pearson (2000) suggests that this act was a deception on the part of the mourners.  

Ethnicity, or ethnic group, refers to a group of people with a shared identity and culture.  

Ethnicity is explicitly defined by Jones (1997: xiii)  as  “that aspect of a person’s self -

conceptualization which results from identification with a broader group in opposition to others 

on the basis  of perceived cultural differentiation and/or common descent”. As stated above, 

archaeologists typically used material culture assemblages to identify groups of people, assuming 

that shared material culture defined distinct ethnic groups.  However, this limited definition of 

ethnicity came under fire as scholars discovered more active manipulations of material culture in 

the production of sometimes fluid ethnic identities (Diaz-Andreu and Lucy 2005, Hodder 1978, 

1982; Shennan 1978).  Ethnic identity, like any other aspect of identity, can be “manipulated to 

achieve desired outcomes even though membership in an ethnic group must be self-identified 

and readily distinguished by group members” (Knudson and Stojanowski 2009:4; see also Banks 

1996, Barth 1969a, 1969b, 1969c).  Ethnicity can be very difficult to trace through the 

archaeological record due to its more fluid nature. One group could adopt the material culture of 
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another in order to identify with a new group, or a group could adopt the material culture of a 

different ethnic group through trade relations, with no shift in self-identification at all. It may be 

impractical attempt to identify specific ethnicities.  

 It may be more practical to identify the contexts where cultural elements were shared, 

rather than to identify groups by shared cultural elements. Further, archaeologists should try to 

determine why specific material culture appears in shared contexts. For example, a key 

component of this project is to identify regional variability in mortuary contexts on the Copper 

Age Hungarian Plain. While this region has been seen as fairly homogenous, specific differences 

between cemeteries could indicate different local interpretations of symbols, redefinition of 

shared symbols using available resources, or the possibility of increasingly different practices of 

self-identification during the Copper Age. Understanding mortuary differentiation does not just 

identify different “cultures”, but it could also lead to explanation of the kinds of social processes 

that lead to social differentiation.   

Table 2.1 summarizes some of the important social identities discussed above, their basic 

definitions as used in this project, and ways that these identities can be identified in mortuary 

treatment.  
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Table 2.1 Aspects of Identity and Mortuary Correlates 

IDENTITY DEFINITION MORTUARY 

CORRELATES 

Gender Self-identification based on perceived 

sexual difference 

Correlations between specific 

burial treatments and sex 

categories 

Age Physical effects of passage of time and 

related social experiences/expectations 

Correlations between burial 

treatments and age/sex 

cohorts 

Status Social differentiations related to ranking, 

hierarchy, and differentiations not directly 

related to age, gender, or ethnicity (roles, 

occupations) 

Differential burial treatments, 

including number and types 

of grave goods; certain grave 

items/burial treatments have 

limited distribution 

Ethnicity Identification with a broader group in 

opposition to others on the basis  of 

perceived cultural differentiation and/or 

common descent; group identity 

Similarity in burial treatment 

across localities and regions; 

similar sets of identities in 

cemeteries may indicate 

shared ethnic identity 

 
  
Statistical Approaches to Mortuary Studies 

 Due to the somewhat indirect representation of identity provided by mortuary treatment, 

it can be difficult for researchers to analyze graves and search for meaningful patterns in burial 

rituals. Researchers must carefully consider associations between burial rituals and specific types 

of identity, the significance of these associations, and then interpret the results in light of social 

context and hypothesis (O’Shea 198Ő). However, there are useful statistical techniques that can 

aid in revealing patterns in mortuary data. 

 The first step should always entail coding of the variables. Variables should be counted 

and coded in such a way as to ensure that even subtle patterns can be recognized. For grave 

goods, researchers should not only try to account for the materials and types of items, but also 

different styles of items such as various types of ceramics.  Items can then be examined in the 
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context of age and sex distributions, which can be determined using biological analysis. The 

same is true of different types of body positioning and burial.  

 With counts and codes in hand, there are several techniques researchers can use to 

recognize patterns in data.  Measures of correlation are useful for measuring the significance of 

association between objects, burial treatments, and/or age/sex cohorts.  Chi-squared tests (or 

Fisher’s exact tests for smaller samples) measure associations between two variables using 

contingency tables. Other types of useful correlations are Kendall’s tau, Spearman’s Rho, or 

tetrachoric. The choice of correlation analyses depends upon sample size, coding, and type of 

data. These types of analyses of correlation merely test hypotheses about relationships between 

variables, but there are also analyses that can help guide researchers to data patterning. Factor 

analyses, such as principal components and correspondence analysis, reduce data to a few 

meaningful dimensions, allow researchers to see associations between sets of variables and 

examine which types of burial treatments produce differences within data sets. Some researchers 

use cluster analysis to group burials to look for sets of burial patterns.  All of the above analyses 

are useful starting points for recognizing important variables that might hold clues to identity in 

burial ritual, but they might not reveal key differences between burials within or between 

cemeteries. For example, a researcher many find that ceramics are associated with males and 

females of all ages. However, are ceramics more associated with one gender? Is a particular type 

of ceramic more frequently placed in the graves of younger females? Pattern recognition is only 

the beginning of analysis. 

 Differences can often be examined using techniques that compare numbers of particular 

types of artifacts such as t-tests, analysis of variance (ANOVA), or Kruskal-Wallis tests.  For 

example, the mean number or size of a particular type of artifact could be compared between 

groups (either within or between cemeteries). Fisher’s exact tests or chi-squared tests could again 

be used to examine differences within artifact types to look for differences between groups. 

These types of patterns can be layered over more general patterns to nuance the important 

differences indicative of the tensions and negotiations inherent in identity. My study uses a 

variety of these techniques to examine differences between and within cemeteries in order to 

help reconstruct social relations and identity construction on the Hungarian Plain. 
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Reading the Body: Bioarchaeological Contributions to Identity Study 

The preceding discussion illustrates that identity is a complex, integrated series of roles 

and statues.  Yet these roles and status are not easily dissected for study as they interact and can 

change over life, and even in death. Any researcher who wants to examine these complex 

relationships in the past should integrate multiple lines of data to tease out not only aspects of the 

individual, but the relationships they may have had with their community and other communities 

through signals in burial treatment. Bioarchaeology can provide a means to expand beyond grave 

goods and burial treatment by reading information from the body.  Bioarchaeologists can act as 

archaeologists and cultural anthropologists as they integrate a person’s remains, the mortuary 

treatment, and the context in which these remains are found.  Knudson and Stojanowski suggest 

that bioarchaeology can specifically address: 

…identities begin and manifest both at the level the level of the individual, as in ensoulment and  

the creation of personal identity, and at the level of the community, as in ethnogenesis, ethnic 

emergence, and coalescence? How are markers of identity overtly displayed and manipulated 

across time and space, as in cranial modification or the use of use specific material culture styles?  

How does the presence of multiple social identities, or social plurity, manifest itself? (2009:5-6). 

Bioarchaeology can address the complex issues of plurity by adding more lines of evidence to 

reconstruct past identity formation.  

 Accurate sex and age estimates are vital for understanding how identity might have been 

constructed by giving us a sort of “baseline” for interpretations of the material record.  

In order to make connections between specific material culture elements and sex/age cohorts, 

accurate estimations of biological sex and biological/chronological age are necessary. These 

estimates allow researchers to reconstruct the life courses of a culture more accurately and 

thoroughly.  The body can be read for pathologies, attrition, and activity patterns to better 

understand the life experience of the individual, further contextualizing the individual 

experience. Stable isotopes have long been used to study mobility and diet (see Katzenburg 

2008, Larsen 1997 for brief review). In the case of Copper Age Hungary, strontium isotope 

studies were used in conjunction with settlement patterns and material distributions to indicate 

changes in the way social networks may have operated while residential mobility increased 

(Giblin 2009).  Bioarchaeological techniques help archaeologists reconstruct the life experience 

of an individual, and to contextualize observed material culture found in mortuary contexts. 
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Biological distance and genetic studies of cranial and dental traits have proved 

particularly useful as they revealed differences within and between groups of individuals buried 

in cemeteries – differences in social relationships that are not necessarily apparent from 

examination of burial treatment. Genetic studies, if correlated with differences in mortuary 

treatment, can show kin groups and colonizing populations. Conversely, researchers can also 

discover that culturally homogenous burial groups were composed of individuals from a variety 

of biological populations, leading to new hypotheses about the adoption and construction of 

ethnicity and identity. Archaeologists should search for genetics differences to augment 

hypothesis about the social processes that produce variation in cemeteries. In the next chapter, I 

detail the assumptions, methodologies, and applications of such genetic studies. 
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CHAPTER 3 
BIOARCHAEOLOGICAL STUDY OF GENETIC VARIABILITY 

  

 As indicated in the previous chapter, the study of identity entails not only understanding 

how individuals perceived themselves, but also how these individuals interacted with others. One 

technique that can be used to directly examine relationships between individuals is the study of 

genetic links between groups of individuals.  While genetic similarities are in no way a measure 

of cultural relationships, the interplay between genetics and material culture can provide 

interesting insights into how human beings interacted.  Further, studies of genetic variability can 

show key changes in population structure that may lead to tensions between individuals. These 

tensions might often be resolved through the reinterpretation of symbols.  Further, these tensions 

might appear in burial treatment as various types of burial differentiation.  A key goal of my 

project is to understand the genetic variability on the Hungarian Plain during the Copper Age in 

order to help explain differences in mortuary treatment and identity between communities. 

 I begin this chapter with a brief review of the types of genetic studies: ancient DNA, and 

the use of metric and non-metric traits. While ancient DNA (aDNA) is capable of directly 

identifying particular genes, its study is typically associated with a high cost and limited sample 

sizes. I present the underlying premises of the use of genetically linked skeletal traits as proxies 

for genes themselves, and I argue for the use of dental characteristics in particular.  I advise 

certain cautions in research design and sample size in order to produce meaningful results. 

 Next, I review the genetic basis of dental characteristics. The two types of dental traits 

used are dimensions of the crown (metric) and certain genetically-linked morphological 

characteristics (non-metric). I describe the traits that are measured for genetic studies, and 

indicate some confounding factors that researchers should be careful to keep in mind. I detail 

appropriate data collection methods and analytical methods for genetic studies, including 

preliminary data editing procedures. I detail specifically measures of both genetic variability and 

genetic distance, both of which are used in my study. 

 Finally, I demonstrate how these genetic studies can be used to answer specific cultural 

questions about mortuary treatment. I highlight the differences between intracemetery (within a 

cemetery) and intercemetery (between cemeteries) studies, and give some specific examples of 

how these studies are applied to develop research projects. 
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Bioarchaeological Genetic Studies and their Applications 

 Bioarchaeological genetic studies measure the affinity of individuals or populations either 

directly (via the extraction or comparison of ancient DNA), or indirectly (using the statistical 

comparison of genetically linked skeletal traits). While these studies tell little on their own, 

genetic studies can be contextualized with ethnographic and archaeological data to add another 

analytical dimension to studies of the past. In mortuary studies, they draw information directly 

from the skeleton itself to understand the nature of an individual’s biological heritage. It is 

important to remember that this biological heritage may or may not be separate from an 

individual’s cultural heritage. In fact, the relationships between biology and culture can be 

informative in understanding the nature of social interaction between populations. 

 Ancient DNA (aDNA) analysis has become popular in recent years due to its direct 

approach to the study of human genetics (Stone 2008).  aDNA analysis involves the targeted 

extraction of specific loci of DNA present in bone, teeth, skin, or any other ancient organic 

material.  Many studies have extracted mitochondrial DNA, but improved extraction methods 

have allowed the recovery of nuclear DNA and DNA from the Y chromosome as well. As 

specific loci are targeted, these DNA extractions can be used to study many topics, such as the 

relatedness of populations (Carlyle et al. 2000, Parr et al. 1996), kinship (Kurosaki et al 1993, 

Stone and Stoneking 1993), sex estimation (Stone et al. 1996), genetic disorders and diseases 

(Filon et al. 1995, Roberts and Buikstra 2003), and diet (Poinar et al. 2001). However, aDNA 

extraction is plagued with difficulties. Samples must be carefully collected to avoid 

contamination, both in the field and at the lab where contamination can occur from the 

researchers’ own DNA. Further, the extraction is destructive, limiting future study of remains. 

Finally, aDNA analysis is expensive, and may produce limited results for high cost (Stone 2008). 

For these reasons, this project does not utilize aDNA analysis. 

 One solution long used by biological anthropologists was to substitute skeletal features 

that have a strong genetic component, such as characteristic traits and dimensions of teeth 

(Dahlberg 1951,1956;  Hanihara 1967,  Moorrees 1957, Turner et al. 1991) and crania (Berry 

and Berry 1967, Byrd and Jantz 1994, Hanihara et al. 2003, Hauser and De Stefano 1985, 

Laughlin and Jorgensen 1956, Moore-Jansen et al. 1994,  Ortner and Corruccini 1976). These 

analyses are not destructive, are cost efficient, and typically employ larger sample sizes. By 

looking for statistically significant comparisons of either metric measurements or frequencies of 
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specific nonmetric traits, researchers can reconstruct patterns of genetic variability within and 

between populations (Stojanowski and Scillaci 2006, Pietrusewsky 2008, Hillson 2002, 2005).  

Populations with very similar sets of traits or metrics are assumed to be more closely related. The 

underlying premise is that similarities in the size and shape of teeth and crania suggest gene flow 

between populations.  As gene flow ceases, these populations will start to diverge in these traits 

as genetic drift and mutation act to increase variability between populations.  These types of 

comparisons are usually referred to as biological distance, as they measure the amount of genetic 

“distance” between two populations. By examining these genetic differences and similarities on 

multiple scales, bioarchaeologists have been able to study issues such as biological affinity 

(Guatelli-Steinberg et al. 2001; Hallgrimsson et al. 2004, Irish and Konigsberg 2007, Irish 2010), 

migration (Blom et al. 1998; Erolu and Erdal 2008; Matsumura 2001), post-marital residence 

(Schillaci and Stojanowski 2002; Stojanowski and Schillaci 2006), phenotypic variance (Key and 

Jantz 1990a,b; Stojanowski 2001, 2003), level of interaction (Tartarek and Sciulli 2000), and 

kinship (Alt et al. 1996, 1997; Alt and Vach 1991, 1998; Vach and Alt 1993). One could look at 

whether or not individuals in a cemetery might be closely related, such as kin groups, or whether 

a cemetery might include many individuals from a wide range of genetic backgrounds or 

different communities of origin.  

 A key issue with biological distance studies is determining what these statistical measures 

actually indicate. While traits and metrics have served as useful proxies for genetics, the weight 

of what biological distance actually means falls upon the research design itself.  Much like 

aDNA studies, projects should be designed carefully with specific questions in mind.  Further, as 

biological distances are statistical comparisons, samples must be chosen carefully, and 

sometimes meaningfully combined depending on the research question.  A sample population 

could be a region, a single cemetery, or even a single individual, and biological distances could 

be different (and have different meanings!) at all levels of comparison.  

 Teeth are useful for biological distance studies because of their relatively good 

preservation and representation in samples. Crania are also useful, but due to taphonomic 

processes the delicate nonmetric features are often destroyed, and craniometrics are 

compromised. Further, crania and mandibles may be subject to environmental stresses during life 

that can alter their shape. Conversely, teeth are formed prior to eruption into the dental arcade, 

and the environment during life has a more predictable effect on size and shape (Hillson 
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2002:79-80, 2005:257). This limited environmental effect means that teeth might not only be a 

better proxy for genotype than crania, but also that the teeth of subadult individuals can be used 

as well to dramatically increase sample sizes. 

 

The Genetic Basis of Dental Variability 

 Characteristics of the dentition are now assumed to be under the control of many genes, 

or polygenetic.  Within the specific environment of their formation, multiple loci produce 

continuous variation, or a range of expressions and sizes, in dental form (Hillson 2005).  Even 

dental traits that appear discrete (such as the formation of cusps or congenital absence of teeth) 

probably actually fall within a range of variation.  However, processes of gene flow between 

populations homogenize genes between these populations, and this brings the ranges of variation 

in phenotypes closer together.  Dental phenotypic variation falls into two basic types: crown size 

and non-metric traits. 

Crown Size 

 Researchers usually measure the maximum diameters of the crown in two perpendicular 

dimensions: buccolingual and mesiodistal. Maximum crown height can be measured as well, but 

occlusal attrition during life makes this dimension more questionable. Numerous studies have 

demonstrated the genetic heritability of tooth size in laboratory animals (Bader 1965, Bader and 

Lehmann 1965), fathers and children (Goose and Lee 1971, Townsend and Brown 1978, 1979; 

Townsend 1980), and twins (Dempsey et al. 1995, Hughes et al. 2000). These studies 

demonstrate a clear genetic component in tooth size, and that tooth size can be a useful tool in 

determining genetic relatedness. Environmental effects such as malnutrition during childhood 

and adolescence can affect the formation of enamel, but these effects usually appear as enamel 

defects, and may have limited impact on overall dimensions (Hillson 1998, 2002, 2005). 

 The use of tooth size in genetic studies can introduce a few confounding factors. One 

such factor is correlation between tooth sizes. Deciduous teeth can show significant correlation 

with crown diameters of the subsequent adult dentition (Arya et al. 1974, Morreess and Reed 

1964).  Maxillary and mandibular crowns of the same tooth class also can be correlated (Arya et 

al. 1974).  The human dentition also exhibits limited sexual dimorphism in tooth size (Harris 

2001). Finally, there is some degree of asymmetry between the left and right sides of human 

dentition. Researchers should use many measures on a large as possible sample in order to 
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mitigate these factors. They can also analyze data from one side of the arcade to control for 

asymmetry. 

Non-metric Traits 

 Like crown size, the various non-metric tooth characteristics (such as cusps, pits, ridges, 

and roots) also have a strong genetic component.  Studies of families and twins have 

demonstrated a strong heritability of these non-metric features (Berry 1978, Sofaer et al. 1972, 

Sharma 1992).Unlike tooth size, non-metric traits are often described as quasi-continuous 

(Grüneberg 1963).  These traits may be continuous, but they also can be completely absent 

below a particular genetic “threshold” (Grüneberg 1963, Hillson 200ő: 273).    

Many of the factors that affect crown size do not affect nonmetric traits in an appreciable 

way.  There is very limited sexual dimorphism in these nonmetric traits (Harris and Bailit 1980), 

and researchers usually consider the sexes together when studying non-metric traits (Irish 2010). 

Further there is only minor evidence of asymmetry between the left and right sides of the arcade. 

Researchers usually choose the strongest expression of a trait from either side to maximize 

observations of phenotypic difference (Turner et al. 1991).  

The chief confounding factors when dealing with non-metric traits are consistency in data 

collection and intercorrelation between traits. Traits are usually scored on a categorical scale, but 

most of the statistical procedures used to analyze relatedness work with presence/absence data. 

This means researchers must use consistent procedures not only to record data, but also to 

convert data to binary data (Haeussler et al. 1988, Irish 1993, 2010; Turner, 1985, 1987).  

Scoring procedures of many traits have been standardized through the Arizona State Dental 

Anthropology System (Turner et al. 1991).  This system uses a series of plaques of 30 crown 

traits, 6 root traits, and 2 occlusal traits to guide researchers in consistently scoring of dental 

traits. Traits may also be correlated within the same tooth or across multiple teeth, and the 

inclusion of correlated traits introduces redundancy in relatedness measures.  This problem can 

be easily dealt with by examining correlations between traits (using tetrachoric or Kendall’s tau-

b correlations) and eliminating all intercorrelated traits from study (Irish 2010, Irish and 

Konigsberg 2008). 

Many non-metric traits are well known and linked to specific populations throughout the 

world, making them ideal for genetic studies. While an exhaustive list is impossible, Table 3.1 

lists many of the commonly used traits and references to their identification and study. 
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Summaries of these traits are provided by Hillson (2002, 2005) and Scott (2008). Figures 3.1-3.3 

indicate some of these traits as observed during the study. 
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Table 3.1 Commonly Studied Dental Non-Metric Traits (General references in Buikstra and 
Ubelaker 1994, Hillson 2002, 2005; Larsen 1997, Scott and Turner 1997, Turner et al. 1991). 
Max.=maxillary, Mand.=mandibular 
Trait Name Tooth Observed Reference 

Winging Max. incisors Dahlberg 1963, Enoki and Dahlberg 

1958 

Shoveling Max./Mand. incisors/canines Dahlberg 19ő6, Hrdlička 1920 

Peg Incisor Max. I2 Turner et al. 1991 

Labial Convexity Max. incisors Nichol et al. 1984 

Interruption Groove Max. incisors Turner 1967 

Tuberculum Dentale Max. incisors and canines Scott 1973, Turner 1967 

Mesial Ridge Max. canine Irish and Morris 1996 

Distal Accessory Ridge Max. canine Scott 1973 

Tricuspid Premolar Max. premolars Morris et al. 1978 

Enamel Extensions Premolars and molars Turner et al. 1991 

Premolar Root Number Max. premolars Turner 1967 

Odontomere Mand. and max. premolars Turner et al. 1991 

Lingual cusp variation Mand. premolars Kraus and Furr 1953, Scott 1973 

Tome’s root Mand. premolar Turner et al. 1991 

Premolar accessory ridge Max. premolars Burnett et al. 2010 

Metacone Max. molar Hanihara 1961, 1963 

Carabelli’s cusp Max. molars Hanihara 1961, 1963; Sciulli 1998 

Parastyle Max. molars Turner et al. 1991 

Peg molar Max. M3 Turner et al. 1991 

Hypocone Max. molar Hanihara 1961, 1963 

Cusp 5 Mand. and max. molars Scuilli 1998, Turner et al. 

Anterior Fovea Mand. molars Turner et al. 1991 

Groove Pattern Mand. molars Jorgensen 1955 

Cusp Number Mand. molars Turner 1967 

Deflecting Wrinkle Mand M1 Turner et al. 1991 

Distal Trigonid Cusp Mand. molars Hrdlička 1924, Turner et al. 1991 

Cusp 6 Mand molars Turner et al. 1991 

Cusp 7 Mand. molars Turner et al. 1991 

Foramen Caecum Mand. molars  
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Figure 3.1 Anterior Fovea (presence on mand. M2) 
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Figure 3.2 Labial Convexity 
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Figure 3.3 Tuberculum Dentale 
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Methods of Assessing Genetic Variability 

Preliminary Procedures 

 As biological distance studies are analyses of similarity based on measurements and 

frequencies, these distances can be assessed using statistical techniques.  These techniques can 

not only show differences between populations, but they can also demonstrate precisely how far 

these populations have genetically diverged. These differences can be demonstrated graphically 

using techniques such as principal components or multidimensional scaling, allowing researchers 

to provide an at-a-glance assessment of genetic variability.  

Statistical analysis should always begin with basic statistics such as means, variances, 

numbers of individuals, assessments of normality, and frequencies of traits. Often these initial 

comparisons can lead researchers to choose variables and populations that will provide 

meaningful data to answer specific research questions.  Some differences can be apparent even 

during basic statistical analysis, such as populations or groups with more genetic variability (high 

variance), or large differences between means of measures or frequencies of traits. Care at this 

early stage must be taken to choose samples that are not too small (for some statistics, 10 

individuals is an acceptable sample size), and to choose samples that have good representation 

for chosen variables. For metric variables, some statistical programs offer missing value analyses 

that can fill in missing data, but researchers should use these procedures with some care, and 

ensure that at least minimum sample size requirements are fulfilled.  

Next, in order to choose meaningful variables for genetic comparisons, one should use 

statistics that compare groups to find variables that differ significantly by population.  Variables 

that are not significantly different may have little utility in biological distance studies (Harris and 

Sjøvold 2004, Irish 2010).  Means can be compared using t-tests, or perhaps more meaningfully, 

Analysis of Variance (ANOVA) tests that can be extended to more than two groups.  Variables 

which exhibit differences between at least two study groups are useful for analyzing genetic 

distance (Harris and Sjøvold 2004).  Often these tests assume equivalency of within-population 

variances, but differences in variances can be informative as well (as stated above).  Frequencies 

of dental traits can be compared using Fisher’s exact tests or chi-squared tests using counts. The 
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above procedures allow researchers to enter analysis with variables that will highlight differences 

and downplay similarities that introduce “noise” into biodistance statistics. 

Dental Metrics 

Data Collection. Dental metrics should be measured on both sides of the dental arcade 

on every available tooth to create maximum sample size, but one side can be eliminated later to 

correct for asymmetry.  Mesiodistal measurements should be taken at the point of maximum 

length, but care must be taken to avoid measures where interproximal wear has reduced this 

dimension.  Researchers will find that this may eliminate many mesiodistal measurements from 

the study. The buccolingual measurements should be taken perpendicular to the mesiodistal 

dimension and at the maximum. Finally, measures should be rounded to at least the nearest 

hundredth of a centimeter as this is shown to reduce measurement error (Hillson 2006) 

Analysis. As dental metric traits are continuous, ANOVA procedures (or other 

procedures which compare means or variances, such as Levene’s tests) suggest whether or not 

sets of dental data exhibit similarities. However, these tests often do not give any indication how 

closely related a series of populations are based upon the chosen data.  

 One method often chosen for measuring similarity is the Mahalanobis distance statistic, 

or D2 (McLachlan 1999, Mahalanobis 1927,1930, 1936;  Sjøvold 1977,  Rao 1952, Van Vark 

and Schaafsma 1992). This statistic is a multivariate measure of distance or divergence between 

two groups (McLachlan 1999). These distances can be placed into a matrix, which can then be 

used to compare distances between populations. This matrix can also be visually represented 

using principal components or multidimensional scaling. The D2 statistic is calculated as follows: 

Dij
2
=(xi – x j )

T
 S

–1
 ( xi – xj) 

Where:  

 xi=  A column vector of the means of each variable from population i 

 xj= A column vector of the means of each variable from population j 

 S
–1

= The inverse of the pooled sample covariances from populations i and j 

 Dij
2
= The squared Mahalanobis distance between populations i and j 

The pooled covariance is given by: 

 S=[(n1–1)S1 + (n2–1)S2]/N 

where N=n1+n2 –2, and n1 and n2 are the sample sizes from each population, and S1 and S2 are 

the covariances from each population.  
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 This equation is relatively simple to calculate with the help of software, and it corrects for 

small sample sizes that are often inherent in bioarchaeology. This equation is often described as a 

“model-free” equation, as it simply describes an overall pattern in the variables that is interpreted 

in a genetic context.  This is also true of Smith’s mean measure of divergence and pseudo-

Mahalanobis distance (discussed below with non-metric traits). 

 An alternative approach is model bound methods. These approaches either assume or 

estimate specific population sizes and heritability of traits. Researchers can compare patterns in 

data to assumptions about a given population. Often, these comparisons will reveal whether a 

population’s phenotypic variability is more heterogeneous or homogeneous than expectations, 

allowing for a more direct measure of gene flow between populations.  

 The most popular of the model bound approaches is genetic relationship matrix (R-

matrix) analysis with the calculation of Sewall Wright’s fixation index (Fst), sometimes known as 

Relethford-Blangero analysis (Irish 2010, Relethford and Blangero 1990, Relethford and 

Harpending 1994, Relethford et al. 1997, Relethford 1994, Scherer 2007, Williams Blangero and 

Blangero 1989).  An R-matrix estimates the distance of each population from a regional centroid, 

and consists of scaled variances and covariances around the regional mean (Irish 2010, 

Konigsberg 2006).  An R-matrix is useful because it provides not only information about a 

population’s distance from other populations, but also it indicates a measure of a population’s 

heterogeneity.  Populations with a shorter distance to the regional centroid have been brought 

closer to the regional mean by gene flow, while populations farther away from the centroid 

exhibit more genetic isolation, e.g., genetic drift and the limitation of gene flow allow these 

populations to become more different than the mean (Konigsberg 2006).  The method proposed 

by Relethford and Blangero (1990) not only provides an R-matrix, but also estimates a statistic 

measure of genetic heterogeneity for the entire sample known as Fst. Low Fst values indicate few 

difference between populations.  For example, an Fst value of 0.03 would indicate that only 3% 

of the variability can be accounted for by differences between the populations, and that 97% of 

the variability lies within the populations (Kacirek et al. 2006, Irish 2010, Relethford and 

Harpending 1994).  All of the analyses are possible using RMET 5.0, a program available for 

free download (Relethford 1997). RMET 5.0 also allows for comparisons of expected 

heterogeneity (based on estimated heritability of traits and population sizes) to observed 

heterogeneity; this allows for further comparison of genetic data to research hypotheses. 
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 The R-matrix is calculated using the following equations. For each population i and j, an 

element of the R-matrix is:        ∑                 

Where: 

 g= The total number of populations 

 cij= The product of the mean of the entire sample subtracted from each population mean 

 rii= The distance between population I and the regional centroid 

 h
2
= The estimate of trait heritability (often estimated to 1.0) 

    = The phenotypic variance. 

Each rii element is bias corrected by subtracting 1/2ni, where n is the sample size for population i 

(Relethford and Blangero 1990). Some researchers suggest estimating heritability to 0.55 based 

upon previous family studies (Scherer 2007, Stojanowki 2004).  Fst is calculated by: 

Fst=∑           

Finally, one can calculate the expected within-group heterogeneity by:      ̅            

where  ̅  is the pooled within-group variance across all populations. The difference between the 

above value and the variance calculated for each population creates a residual that can be used to 

estimate the amount of regional gene flow into the population (i.e. a positive residual would 

indicate greater than average expected gene flow). RMET 5.0 allows for simple calculations of 

all of the above values from imputed matrix data. The program also provides a D2 matrix as well 

for further analysis of population genetics.   

Researchers should use some care with R-matrices and Fst as the equations require 

estimations of population size and heritability of traits (requirements not found in model-free 

analyses).  Actual population sizes, not sample size, are often difficult to estimate for 

archaeological populations.  RMET 5.0 provides a default estimate for these sizes if they are 

unknown, but actual estimates should be used if possible.  Heritability of traits are also difficult 

to estimate without genetic studies on modern populations, but researchers often assume traits 

are completely inherited (h2=1).  For my study, I use h2=0.55, a heritability used for many dental 
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metric studies (Kolakowski and Bailit 1981, Kieser 1990, Scherer 2007, Scott and Turner 1997, 

Stojanowski 2004,  Townsend and Brown 1978). 

Dental Non-metric Traits  

While the principle surrounded calculating biological distance remains the same, dental 

nonmetric traits require some special considerations and alterations to the above formulas. 

Further, dental non-metric traits are recorded as a categorical score, and then dichotomized into 

either present or absent.  The categorical nature of dental non-metric traits means that some 

special procedures must be used to record and edit these traits before submitting them to 

statistical distance analyses. 

Trait Recording. As discussed above, dental non-metric traits may appear to be either 

present or absent, but they actually represent a continuous phenotype.  Traditionally, the 

continuity of these traits has been represented using the ASU dental plaques, which divide each 

trait into several categories of expression. Researchers compare their sample to the plaques and 

choose the categorical value that best matches the observed tooth.  To maximize observations of 

potential genetic differences and reduce effects of possible sexual dimorphism, researchers often 

observe both sides of the dental arcade and record the highest expression and pool the sexes 

(Bermudez de Castro 1989, Hanihara 1992, Irish 1993, 1997; Scott 1973, 1980; Smith & Shegev 

1988, Turner 1985, Turner & Scott 1977, Turner et al. 1991).  After traits are recorded, they can 

be dichotomized, and often researchers can used standardized sets of breakpoints (i.e. if a trait 

exceeds a categorical value, it is recorded as present).  For this study, I used breakpoints adopted 

from Irish and Konigsberg (2007), which were themselves adopted from Scott and Turner (1997) 

and Irish (1993, 1997). 

Trait Editing. Two factors must be considered before submitting traits to statistical 

analysis: sample size and intercorrelation between traits.  Most distance statistics have 

corrections for small sample sizes, but any trait with fewer than ten observations in any 

population in the sample should be dropped from study.  Some researchers also drop traits with 

high (>95%) or low (<5%) expression in populations, but certain distance statistics, such as 

Smith’s mean measure of divergence, can correct for too frequent or infrequent traits (Irish 2010, 

Irish and Konigsberg 2007).  If sample sizes are too small, one may consider combining samples 

if they are geographically, chronologically, and phenotypically similar, though consideration of 

the research questions must be taken into account.   
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A second consideration is intercorrelated traits. These might be defined as traits with a 

correlation of r = 0.5 or higher.  Often, researchers will eliminate traits with a strong negative 

correlation (r = -0.5) as well (Irish, personal communication).  Intercorrelated traits create 

redundancies in biological distance studies.  Several methods are available to determine 

correlations depending on the nature of the data.  Correlations in categorized raw data can be 

determined by a Kendal’s tau-b analysis, or dichotomized data can analyzed for tetrachoric 

correlations.  Frequency data and counts could be examined using tests from the chi-squared 

family of statistics. In any case, in any pair of correlated traits, both traits should be dropped 

from the study. 

 Analysis. All of the methods discussed above can be used for dental non-metric traits. 

However these methods require slight modifications. For example, D2 can be calculated using a 

modified version of Mahalanobis distance, known as pseudo-Mahalanobis distance (Konigsberg 

1990). The equation is altered as such: 

Dij
2 
= (zi – z j )

T
 T

–1
 ( zi – zj) 

Where:  

 zi= A column vector of the frequency of positive observations of each trait in population i 

 zj= A column vector of the frequency of positive observations of each trait in population j

 T
–1

= The inverse of the pooled tetrachoric correlation matrices from populations i and j 

 Dij
2
= The squared Mahalanobis distance between populations i and j 

From a D2 matrix, one can calculate an R-matrix and Fst using a C, or co-divergence matrix (refer 

to Konigsberg and Buikstra 2006, Irish 2010 for details).  Pseudo-Mahalanobis distance does not 

have a sample size correction, and I do not use it in this study due to small samples (Sjovold, 

1977). 

 Another option for non-metric traits is Smith’s mean measure of divergence (MMD) 

(Berry and Berry 1967, Grewal 1962, Harris and Sjøvold 2004).  MMD is popular because of its 

ease of calculation and easily interpretable results, but essentially is a similar weighted statistical 

distance between two samples.  The formula for MMD is: 

    ∑                         ⁄⁄      
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Where: 

 r= The number of uncorrelated traits 

   = angular transformation, where:                                          

k = number of positive counts for trait i 

n = number of individuals examined for trait i 

This formula incorporates the Freeman-Tukey (1950) transformation that accounts for low and 

high trait frequencies (ő% and 9ő% respectively) and low sample sizes (≤ n=10).  One can test 

the significance of a MMD value (i.e., whether or not the distance represents a “real” distance 

between two populations) by comparing the variance to the MMD value (Green et al. 1979, Irish 

2010, Sjøvold 1973). The variance is calculated as: 

var (MMD)=
 ∑                ⁄⁄         

 r is the number of uncorrelated traits, and n1i and n2i are the samples sizes of the two 

populations. To test the significance of the MMD value, compare √var(MMD) to the MMD 

value. If the MMD value is greater, then the two samples are significantly different, and the null 

hypothesis that group 1 = group 2 is rejected at the 0.025 level (Sjøvold 1977). 

 As a final note, some MMD values may be negative, and this has caused concern as to 

their meaning (Relelthford et al. 1997, Sjovold 1977). However, negative values are simply a 

statistical byproduct of phenotypic similarity between the populations (Irish 2010).  If negative 

values are encountered, then one can raise all MMD values by the lowest negative value in order 

to eliminate them (i.e., the lowest value becomes 0). (Ossenberg et al. 2006). Alternatively, all 

negative values could be set to 0, as negative values essentially indicate non-significant 

differences between populations, though I believe this technique might obfuscate some of the 

variability in the sample (Harris and Sjøvold 2004, Konigsberg et al. 1994, Irish 2010, 

Relethford et al. 1997). 

Comparing Distances 

Once statistical distances are obtained, one can use multiple techniques to format them 

for easy comparison.  All the values should be placed into a matrix where the rows and columns 

represent the populations and each cell is a distance between two populations.  These 

dissimilarity, similarity, or distance matrices (the type depends on the technique) can be 
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submitted to types of factor analyses to reduce them to two or three axes with each population 

graphed using a set of coordinates in these axes.  These analyses will often show the distances 

between populations in a visual and easily interpreted format. Choices of techniques vary, but 

most researchers chose either principal components analyses or multi-dimensional scaling.  

 

The Use of Genetic Variability and the Study of Prehistoric Identity in Cemeteries 

 As discussed above, studies of genetic variability are only indicators of the closeness or 

distance between populations based upon the gene flow between them. Biological distance 

studies can be a useful proxy for studying the nature of interaction between groups if 

archaeologists contextualize these data into a particular problem or hypothesis.  The previous 

chapter showed that identity cannot be easily summarized by material culture, and archaeologists 

must study relationships between people to understand how identity is formed and negotiated.  

My study uses biological distance to examine genetic variability both between and within 

cemeteries as a tool to reconstruct social relations on the Hungarian Plain. 

 Studies of populations within cemeteries, or intracemetery, can reveal key differences 

between individuals not readily apparent through the examination of burial treatment.  Some 

researchers have used sets of genetically similar individuals with similar mortuary treatments to 

suggest kin groups (Alt et al. 1996, 1997; Alt and Vach 1991, 1998; Vach and Alt 1993) or 

closely related groups (Stojanowski and Schillaci 2006).  Some researchers have used genetic 

distance to examine issues of sex-specific migration patterns, and these distances have in turn 

been used to reconstruct post-martial residence (Konigsberg 1987, 1988; Konigsberg and 

Buikstra 1995, Lane and Sublett 1972, Spence 1974a,b;  Stojanowski and Scillaci 2006).  If one 

sex has greater residential mobility, then the following patterns would be observed in the data 

(Stojanowski and Schillaci 2006): 1. Comparisons between the sexes would result in higher 

biological distance, as males and females would be unrelated. 2. The mobile sex might be 

phenotypically homogeneous, as this sex is likely from a limited network of sources. 3. 

Intercemetery comparisons of the non-mobile sex would indicate heterogeneity, as they would be 

isolated and would eventually diverge genetically. Another way to compare differences in traits 

between males and females is comparison of variance using a Levene’s test or covariance matrix 

determinants (Key and Jantz 1990a, b; Stojanowski and Schillaci 2006). If sample sizes are large 

enough, these sex-specific migration patterns might be a useful avenue to explaining some of the 
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variation seen between male and female burials. Analyses made within cemeteries can be used in 

higher levels of analysis between cemeteries to compare and contrast both material culture and 

genetic patterns. 

 For example, phenotypic comparisons of cranial and dental traits were used at Windover 

pond in Florida to investigate whether observed differences in burial practice (i.e. different 

lengths of pinning stakes demarcating sections of the pond and weaving patterns in textiles) 

represented kin-structured burial areas within the charnel pond (Doran 2002; see Stojanowski 

and Scillaci 2006 for summary of genetic analysis).  These analyses indicated that phenotypically 

similar individuals were buried in either the east or west side of the pond respectively.  

Genetically similar individuals were significantly closer to each other, suggesting the possibility 

that the cemetery was divided into kin groups.  Others have used genetic analyses at even smaller 

scales, even within individual burials. Alt et al. (1996) analyzed a group of eight individuals 

buried within a pit at Velké Pavlovice (Czech Republic) for possible kin relationships.  They 

conclude that these individuals are likely kin.  Recently, Pilloud and  Larsen (2011) used 

comparisons of dentition to argue that burials within house groupings may only minimally 

related to biological affinity.  These examples illustrate how biological distance and genetic 

studies can be used to interpret and explain patterns in burial treatment.  

 Studies that involve comparing multiple cemeteries are known as intercemetery studies.    

Genetic variance can be compared between cemeteries to look for examples of local vs. 

regionally utilized burial areas (i.e. whether or not a cemetery is used by one genetically isolated 

community or several groups coming together for burial rituals). Regional cemeteries might have 

more varied mortuary patterns, and genetic studies can help offer an explanation as to why.  

Genetic studies might show regional migration patterns and how individuals and populations 

interacted during life (Blom et al. 1998, Erolu and Erdal 2008, Matsumura 2001, Tartarek and 

Scuilli 2000).  The genetic composition of cemetery populations can illuminate the particulars of 

human social relations if these burial areas are approached with rigorous hypotheses that 

incorporate material culture. Genetic studies can be used to contextualize changes in material 

culture, and help explain shifts in identity. For example, archaeologists tested colonization 

models for southern Peru during the first half of the 2nd millennium AD (Blom et al. 1998). 

During 500 BC-500 AD, elements of the Tiwanaku culture of Lake Titicaca (burial, settlement 

pattern, material culture, ritual) appeared in the Moquegua valley at sites such as Chen Chen 
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(Blom et al. 1998:242-243). Researchers hypothesized that these elements represented a group of 

Tiwanaku colonizers as opposed to the incorporation of Moquegua locals into the Tiwanaku 

lifestyle. If the hypotheses were correct, then the settling groups would show closer biological 

distance to earlier altiplano Tiwanaku sites, rather than pre-Tiwanaku Moquegua valley groups. 

Results indicated that populations at Tiwanaku-affiliated sites such as Chen Chen and Omo were 

biologically closer to Tiwanaku altiplano site populations than pre-Tiwanaku sites in the 

Moquegua valley (Blom et al. 1998: 253-255). The Moquegua valley example shows that 

biological distance can be used to further test archaeological assumptions based on material 

culture and that phenotypic studies can nuance ideas about how ethnic identity was shared. 

Looking at patterns in genetic variability can be useful non-destructive way to examine patterns 

of interaction as opposed to isotopes or aDNA. 

 This study uses the relationships and differences found in phenotypic variance to help 

provide explanations for the patterns found in burial patterns.  The European later 

Neolithic/Copper Age saw an increase in differentiation in burial treatments between both groups 

and individuals within groups.  However, explanations of these differences are limited, and often 

materially based. Genetic studies can nuance existing knowledge of material culture patterns in 

order to help reconstruct some of the social relations that might have produced these patterns. 

These data can be combined to reconstruct the nature of identity and interaction in a region. In 

the next chapter, I detail the background of the study area (the Copper Age Hungarian Plain), and 

the greater context of the European Copper Age. The specific questions will be addressed further 

in Chapter 5: Research Methodology.  
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CHAPTER 4 

ARCHAEOLOGICAL BACKGROUND AND SAMPLE 

 

 In this study, I examine social differentiation and identity negotiation using both 

archaeological and biological data.  In order to study these issues more carefully, I draw a sample 

of Early to Middle Copper Age (~4500-3500 BC) cemeteries from the Hungarian Plain.  

“Copper Age” is term usually reserved for periods between the Neolithic and Bronze Age in 

Europe, and does not occur simultaneously or identically in all regions. One characteristic of the 

Copper Age is increasing social differentiation in mortuary practice, and study of Copper Age 

cemeteries may be useful in understanding social differentiation and the later hierarchies of the 

later European Bronze Age.  

 The European Later Neolithic/Copper Age was a period of marked transformations in 

settlement organization, economy, population, and exchange. A key behavioral change was the 

elaboration of burial treatment in formal disposal areas differentiated from settlements. Burial 

treatments may have been used to indicate gender, age, or social roles. The most famous example 

is the Varna cemetery in southeast Bulgaria, where some individuals are lavished with gold and 

copper, others have relatively few grave goods, and females are excluded from the cemetery core 

(Bailey 2000, Chapman 2000a, Ivanov and Avramova 2000). Further examples can be found in 

other regions of Bulgaria (Bailey 2000, Chapman 2000, Todorova 1995, Todorova and Vajsov 

1993), Serbia (Borić 1996), Hungary (Bognar-Kutzián 1972, Chapman 1997, 2000; Derevenski 

1997, 2000), Spain (R. Chapman 1990, 2003), and Italy (Dolfini 2006). While many models 

have been developed to explain these new forms of burial, most explanations emphasize changes 

in social and trading networks and the consequent distributions of valued raw materials and 

finished goods. Copper Age cemeteries are thus thought to represent the renegotiation of 

identities in response to new roles (for example, as traders or artisans) as different raw materials 

and objects began to enter cultural systems. In formulating these models, most researchers focus 

on the differentiations in grave goods and burial treatment, but they generally fail to probe the 

underlying social relations that these mortuary rituals may have represented. To more rigorously 

model social relations in the Copper Age, I combine both biological and archaeological data to 

elucidate possible social transformations that may have motivated the changes in burial treatment 

that were characteristic of that time period. 
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 In this chapter, I begin with a general overview of proposed models for the increasing 

social differentiation observed in Copper Age cemeteries. I focus on the models popularized by 

Sherratt and Chapman, both of which involve changes in settlement patterns and uses of material 

culture. While Sherratt focuses on economic change as an important force, Chapman emphasizes 

the re-valuing and reinterpretation of symbols.  Both models suggest the changes seen in the 

Copper Age might be the result of tensions created by shifting settlement patterns, trade 

networks, and migrations of people.  I stress that these models often do not draw information 

from more than two or three cemeteries, and they do not adequately explain the specific 

differences seen in Copper Age cemeteries. 

 Next, I review the geographic and archaeological setting of the study: the Hungarian 

Plain 4500-3500 BC.  I include a brief description of the Late Neolithic in order to put the 

changes in the Copper Age in context. I highlight general trends in mortuary practice relevant to 

this study. Finally, I provide descriptions of the cemeteries used in the study, with brief reviews 

of previous research.  

 

Understanding Copper Age Social Change 

 In general, the later Neolithic and Copper Age in Europe saw significant shifts in 

settlement organization and the movement of people. In southeast Europe in particular, 

settlements tended to be more spread out, smaller, and more evenly distributed across large areas 

(Parkinson et al. 2004a).  Models for the increases in social differentiation during the Copper 

Age have often proposed transformations of social networks and trade-exchange relations. Most 

researchers have suggested that changes in the nature of settlement, trade, and materials might 

have produced considerable renegotiation of conflicting identities and that these conflicts 

appeared in mortuary treatment. Often, these models have drawn heavily from ethnographic 

accounts of the use of material culture to create or modify social relations. 

One model popularized by Andrew Sherratt and others states that social differentiation 

might result from increasing economic specialization integrated into a regional exchange system 

and the growing value of non-perishable items that could be converted to social relations and 

food (Halstead 1981; Halstead and O’Shea 1982, 1989; O’Shea 1981; Parkinson 2006b; Ruiz-

Galvez 1993; Sherratt 1997a,b,c,d,e; Sherratt and Sherratt 1991). Initial population increases 

during the Neolithic may have pushed some communities into areas that were less than desirable 
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for food production. These marginalized communities began to specialize in the production of 

desired items that could be traded for food, and non-food items gained social exchange value. 

Objects of value could also have been used in social agreements as Melanesian ethnographic 

studies have indicated. In New Guinea, particularly well-crafted and exotic items (i.e. large stone 

axe blades) were appropriate for social contracts, such as bridewealth, death compensation, 

exchange value, and death payments (Chappell 1966, Strathern 1988). To explain how these 

objects take on value, Sherratt (1997d) made a distinction between areas of direct and indirect 

contact in which an object might move through several stops from its zone of production to its 

final owner. A key interaction was between the direct and indirect contact zones, where there 

was a considerable change in the value of the object. In zones of direct contact, exchange 

happened between close relatives, and material equivalence might not have been an issue in 

exchanges. However, as items moved into zones of indirect contact, they could not easily be 

exchanged for labor or services, and their perceived material value became an important 

consideration. Sherratt (1972) suggested that high value items might overcome this friction in 

exchanges between individuals from different local groups. Hence, the further from the source, 

that is, extending into the indirect contact zones, the less likely that goods could be exchanged 

for favors and the more likely that trade with value occurred. However, since the direct contact 

zone determined much of production, there was a key disarticulation between supply and 

demand. Items still needed to be exchanged, and vital commodities that were needed in areas 

with less food production potential were especially important. A circulation of non-utilitarian 

items helped mobilize demand and these items could be accumulated or exchanged. Sherratt 

(1997d) called this a “fly wheel” that set prehistoric economies in motion. Accumulations of 

non-perishable items provided buffers against hard times since they could be used whenever 

needed. Valuable items may have started a “flywheel” of trade as continued population increased 

and colonization of new lands heightened demand for more valued objects (Sherratt 1997d). 

Accumulation may also have led to differentiation between communities and individuals (Ruiz-

Galvez 1993). The differentiation in burial treatment seen during the Copper Age might have 

represented “big man” systems (Sahlins 1963), where particular individuals or communities at 

nodes that had concentrations of circulating goods accumulated valuable display items. At the 

Tiszapolgár-Basatanya cemetery, large copper axes are associated with older males who may 
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have gained considerable rank and acted to limit the exchange of these prestige items by insisting 

that they be placed in their graves (Sherratt 1997d). 

An alternate model suggests that differentiation might have resulted from the value of the 

“exotic” and the negotiation of identity while exchange networks expanded. John Chapman 

(2000a,b, 2008; also see Chapman et al. 2006; Jones 2005) proposed that objects take on value 

because of their associations with specific people or social relationships. Chapman drew on the 

work of Miller (198ő, 1987), suggesting that “human subjects externalize themselves in a 

creative act of differentiation and in turn re-appropriate this externalization through sublation” 

(Chapman 2000b:31). Much like Butler’s (1990) work on gender performances, these 

externalized relations were then internalized, so that objects themselves took on a social 

existence beyond their owners and the social life of an individual becomes objectified. Objects 

then made the social relations justified and a reality external to internal ideas. Munn’s (1978, 

1985) work with the Gawa in Papua New Guinea showed that inter-group relations could be 

manipulated through the exchange of objects. Gawans placed themselves into objects to trade 

with others (self-alienation) and an aspect of themselves or another was returned in the 

exchange. From this ethnographic account, Chapman developed his idea of enchainment (1996, 

2000a,b) where objects were created and carried aspects of the individual creator with them. 

Social relations then were defined through exchange. However, this process could be active, with 

individuals manipulating the social value of objects along the way. Once an object was 

exchanged and transferred to a new community, its value was renegotiated and reinterpreted. 

Notably, items obtained over long distances were exotic and could take on particular value in 

prehistoric exchange systems. Helms (1993) suggested that high craftsmanship, exhibited by the 

copper axes found in many burials, might also be valued. Burial was one instance where 

societies might have negotiated and renegotiated social identities and radical shifts may have 

resulted from the introduction of new contacts and material culture (Arnold 2007; Sørenson 

2000, 2007). Chapman (1994, 1997, 2000a,b) suggested that cemeteries may have been one of 

Mann’s (1986) so-called “arenas of social power” in which there was an intersection of a specific 

place (with function and meaning) and the social beings who have power to perform in these 

areas. The creation of a new arena of social power was often the result of a contradiction in 

social order, such as avenues of personal wealth accumulation in communal property settings or 

changing gender relations (Chapman 1994b). Thus burial treatment on the Copper Age 
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Hungarian Plain may have been transformed as shifts in settlement pattern and trade networks 

introduced new goods such as gold and copper and the distributions of other objects changed. 

While both of these models have strong supporting evidence, neither model is based upon 

rigorous application of regional data. To date, most studies have focused on two or three 

cemeteries and seem to require further explanation. While conflict of identity and changes in 

exchange networks might help explain the appearance of cemeteries and the elaboration of burial 

treatment, they do not adequately explain the specific patterns seen in these cemeteries. For 

example, neither of the above models suggested why particular patterns of gender and age 

distinction appear. A more rigorous study, using multiple lines of evidence, could elucidate the 

specific social relations that are expressed in mortuary ritual. It is helpful to drawn not only upon 

archaeological materials using cultural models, but to add biological data to look for patterns that 

might fit these models. To study the above issues, I have chosen to study the Copper Age of the 

Hungarian Plain, where good sources of biological and archaeological materials over a large area 

allow me to nuance some of the above models and perhaps provide explanations. 

 

Archaeological Setting 

Geographical Background 

 While this study does not focus upon geological or precise geographical relationships, I 

provide here basic information about the Hungarian Plain and its geographical context in order to 

demonstrate the boundaries of the study area. (For some summaries of geography and geology of 

the region see Gyucha 2010; Parkinson 1999, 2002; Sherratt 1984, 1997a) Generally, the 

Carpathian Basin and Hungarian Plain are bounded on the north, south, and east by the 

Carpathian Mountains.  The Plain itself is usually delimitated in the west by the Danube River, 

which runs the entire Plain from north to south before cutting east.  The landscape on the west 

side of the Danube (Transdanubia) is characterized by rolling hills, making it a considerably 

different landscape than the Plain and a distinct natural boundary. Figure 4.1 details the study 

region. 
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Figure 4.1 Carpathian Basin and Hungarian Plain with important geographical features. Outline 
indicates modern boundaries of Hungary. 
 
 
 The Hungarian Plain itself is flat, and contains mostly alluvial clay and loess soils. The 

area is seasonally flooded, and cut by many rivers, the largest being the Tisza River. The Tisza 

River runs the entire length of the Plain, and it and its tributaries likely were as important in 

prehistory as they are today. These rivers probably were an important means of communication, 

trade and travel during prehistory. 

 A final important feature of the region is a sandy interfluve between the Tisza and 

Danube rivers. This area is characterized by sandy soils and dunes deposited by the alluvial fan 

of the Danube. It may have acted as a further boundary between the peoples of the Hungarian 

Plain and those in Transdanubia. However, during the Middle Copper Age, this area was settled 

by peoples of the Bodrogkeresztúr culture, and there may be a widening reach of Hungarian 

Plain cultures, and increasing contact with the Lengyel cultures of Transdanubia (Makkay 2007). 
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The Late Neolithic Tisza, Herpály, Csőszhalom cultures (5000-4500 BC) 

 Understanding the preceding Neolithic period provides context to the significant changes 

that occurred at the onset of the Hungarian Plain Copper Age. The Late Neolithic was 

characterized by the separation of an earlier culture, the Alföldi Vonaldiszes Kerámia (AVK) 

into three separate cultures: Tisza, Herpály, and Cs szhalom (Bognár-Kutzián 1966, Kalicz and 

Makkay1977,  Kosse 1979, Makkay 1982,  Parkinson 2006a,  Parkinson and Galaty 2007).  This 

separation might be considered part of a general process of regional differentiation that began 

during the earlier parts of the Neolithic (Parkinson 2006a). Each culture is distinguished by 

differences in ceramic style, settlement patterns and subsistence. While a detailed description of 

each Late Neolithic culture is not necessary to this project, some of the basic patterns provide 

contrast to those in the later Copper Age. Figure 4.2 indicates the approximate distribution of the 

three Late Neolithic cultures. 
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Figure 4.2 Late Neolithic cultures of the Hungarian Plain. 

 
 
The Late Neolithic is typically associated with the proliferation of tell settlements on the 

Hungarian Plain. Tells were long inhabited, built-up sites, but the other types of settlements, such 

as flat sites and shorter tell occupations certainly existed (Kalicz and Raczky 1987). Raczky and 

Anders (2008) suggested that tells may have even been closely integrated into settlement systems 

where tells and flat sites were utilized for different purposes. They suggest that tells might have 

been a place where the community gathered for communal and ritual activity, based upon 

differences in house patterning and shape and the presence of intramural burials. With the 

reduction of tell settlements during the Copper Age, it might be suggested that cemeteries 

became the focus of community activity integrating communities in a similar way as tells. 

 Late Neolithic burials were typically very simple, and integrated into settlements 

(Parkinson 2006a, Kalicz and Raczky 1987). Individuals were usually interred in wooden coffins 
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with few grave goods.  Gender and age differences were not strongly emphasized, but Chapman 

(2000) suggested that at Kisköre-Damm some elements distinguished males and females and 

older individuals were often buried with more grave goods (see also Korek 1989), but that these 

differences are not pronounced.  The generalized practice of lying females on their left side and 

males on their right may also have originated during the Late Neolithic, but the practice is not 

further emphasized with clear differences in grave goods (Chapman 2000).  

 

The Early Copper Age Tiszapolgár Culture (4500-4000 BC) 

The Tiszapolgár culture was characterized by major changes in settlement pattern, site 

distribution, mortuary treatment, and scale of interaction relative to the Tisza, Herpály, 

Cs szhalom complex of the preceding Late Neolithic (Bognar-Kutzián 1963, 1972; Duwe 2005, 

Gyucha and Parkinson 2008; Gyucha et al. 2006, 2009; Parkinson et al. 2004a,b;  Parkinson 

2006a, b). Most sites tended to be smaller, which is in stark contrast to the aggregated tells and 

large “flat” sites of the Late Neolithic (Chapman 199Őa; Hegedűs 1977; Hegedűs and Makkay 

1987; Parkinson 2006a), though some tell sites do still occur during this period.  The Tiszapolgár 

culture extended across most of the Hungarian Plain and further into Transylvania and Slovakia 

(Parkinson 2006a; Parkinson et al. 2010; Yerkes et al. 2009). The relative homogeneity of the 

material culture over a larger geographic area probably indicates a greater scale of integration or 

interaction between settlements (Parkinson 2006b). Many more sites spread across the landscape 

may indicate either population dispersal, increased mobility, or both (Giblin 2009; Parkinson et 

al. 2004b, 2010; Parkinson 2006a,b). A recent stable isotope analysis in the Körös region showed 

that strontium variability in individuals from Early Copper Age cemeteries was greater than the 

levels in Late Neolithic burials (Giblin 2009). This may be the result of greater residential 

mobility during the Early Copper Age. 

The distribution of the Tiszapolgár culture roughly corresponds to that of the earlier 

tripartite Late Neolithic complex, but with some expansion southwards (Oprinescu 1981). The 

area between the Tisza and Danube remained relatively unoccupied. Tiszapolgár sites tended to 

concentrate along rivers and streams, and there are many more sites than in the preceding 

Neolithic (for reasons discussed above). Figure 4.3 indicates the approximate spread of the 

Tiszapolgár culture. 
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Figure 4.3 Tiszapolgár culture area 

 
 

Mortuary behavior changed dramatically. While Late Neolithic burials tended to be 

associated with settlements and contained few grave goods, many Early Copper Age burials were 

found in cemeteries located away from settlements and some contained many grave goods. 

Mortuary items and body positioning have been used to indicate the gender, age, and identity of 

the deceased (Chapman 2000a; Sofaer-Derevenski 1997, 2000; Meisenheimer 1989; Parkinson 

2006a; Siklósi 2004; Skomal 1983).  Currently, there are approximately 300 known graves, the 

majority of which are found in larger cemeteries such as Tiszapolgár- Basatanya, Deszk A and 

B, Tibava, and Hajdúböszörmény-Ficsori-tó (Bognar-Kutzian 1963, 1972; Kovács and Váczi 

2007, Šiška 196Ő). In many cases, the cemetery follows a Neolithic occupation after a short 

period (Hegedüs and Makkay 1990).  
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Based on the settlement and cemetery data, the distributions of certain types of cultural 

materials were not uniform during the Early Copper Age. It is suggested that exchange networks 

linking the Great Hungarian Plain with northern Hungary became dominant and there was a 

general decrease in the frequency of contacts with the central and southern plains (Gyucha et al. 

2009). On parts of the Great Hungarian Plain, chert and obsidian from northern Hungary are 

found in many Early Copper Age assemblages. Volhynian flints (or cherts) from Poland and the 

Ukraine became preeminent in Early Copper Age assemblages across the entire plain (Biró 

1998). Little, if any, lithic material seems to originate from southern sources, but it must be 

remembered that Early Copper Age lithic assemblages are much smaller than Late Neolithic 

assemblages. Copper sources exist in Transylvania and northern Hungary, but copper may also 

have been obtained from the south (Siklósi 2004). However, most of the recovered copper 

artifacts were found in Copper Age cemeteries in the northern portion of the Great Hungarian 

Plain. Very few copper tools have been found in domestic or mortuary contexts elsewhere on the 

Plain (Bognar-Kutzian 1963,  Kovács and Váczi 2007). Gold is extremely rare, with a total of 5-

6 kg for the entirety of the Copper Age Tiszapolgár and Bodrogkerestúr cultures despite the 

proximity of the Carpathian sources (Makkay 1993). Ceramics became a localized commodity, 

with little evidence for the importation of much ceramic material during this period. The 

abandonment of most nucleated Neolithic tell settlements and the dispersal to many scattered 

small Copper Age settlements may have resulted in a switch to a down-the-line exchange system 

(Gyucha et al. 2009), resulting in uneven distributions of artifacts across the Great Hungarian 

Plain.  

 

Middle Copper Age Bodrogkeresztúr Culture (4000-3500 BC) 

In many important ways, the Middle Copper Age (MCA) Bodrogkerestúr culture was a 

continuation of the Early Copper Age (ECA) Tiszapolgár culture (Parkinson 2006a). The culture 

was summarized in several places, but still relatively little known (Patay 1974, Luca 1999). 

Many sites were inhabited continuously from the ECA into the MCA and there was considerable 

overlap in radiocarbon dates (Yerkes et al. 2009). Few differences existed in settlement 

organization and type; and, similar material culture was utilized with minor changes in ceramic 

types, such as the proliferation of the “milk jug”. Sherratt (1997a) argued for a reduction in 

settlement of the central Plain that may have indicated a shift towards resources available at the 
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edges. Additionally, there was some expansion into previously uninhabited areas between the 

Tisza and Danube rivers. Some settlements had features indicating the resumption of contact 

with other regions, including a Lengyel style roundel at Szarvas 38 and a subterranean pit house 

reminiscent of the Yamnaya culture of the European steppe region 69 (Ecsedy 1979; Makkay 

1983, 1986, 2007). In general, Bodrogkeresztúr settlements continued the Tiszapolgár pattern of 

flat sites and limited or no tell use. Figure 4.4 shows the approximate distribution of the 

Bodrogkeresztúr culture.  

 

 

Figure 4.4 Bodrogkeresztúr culture area 

 
 
 Relatively little else is known about MCA settlements; therefore cemeteries are key 

sources of data (For summary Patay 1974, Nevizánsky 1984, Luca 1999).  There are 

approximately 800 known Bodrogkeresztur graves (Horváth 2004).  In general, burial rituals can 
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be traced back to the Early Copper Age, with a few key changes. According to Skomal (1983), 

variations in the types of grave goods and body positioning became less variable by the MCA. 

Some have suggested that there was a general increase in the amount of goods placed in female 

graves, making male and female distributions more even (Nevizánsky 1984). At the same time, it 

is suggested that some items become more exclusive (e.g., the shells and pebbles found mostly in 

female graves) Copper artifacts tended to be larger than during the ECA, especially the copper 

axes associated with males. 

 

Sample Description 

 A principle goal of this project is the examination of variability in burial treatment across 

both time and space. The study area includes much of eastern Hungary east of the Danube River, 

an area long recognized as culturally distinct by archaeologists in the region. The Hungarian 

Plain is further divided into two subdivisions: northern and southern.  Sites are selected to 

represent a close to equal spread of northern and southern sites in order to create a sample that 

covers as much of the study area as possible.   

The representation of Early and Middle Copper Age is slightly skewed towards the 

Middle Copper Age. Equal representation is difficult as far fewer Early Copper Age skeletal 

materials are available for study. However, some scholars have suggested that it is difficult to 

distinguish the Early and Middle Copper Ages as few sites are absolutely dated and differences 

lie in small material variations. If these periods are viewed as phases of the same culture, a 

detailed analysis is still possible. Tiszapolgár and Bodrogkerestúr sites were usually 

distinguished based upon differences in burial treatment and ceramic types. The sample provides 

good coverage of the Tiszapolgár/Bodrogkerestúr cultural complex for the analysis of subtle 

changes over time and space. 

 While most Copper Age burials occurred in cemeteries separated from habitation sites, 

some burials were found within longstanding settlement areas.  A relatively small portion of the 

Copper Age skeletal sample is found within settlements, but I have included Vészt -Mágor in 

the study to provide additional detail on types of burial traditions in the region. All Vészt -

Mágor burials were found between or under houses within the site tell (Hegedus and Makkay 

1987, 1990; Whittle 2003). Some Hungarian scholars argue that the Mágor burials may date 

ambiguously to either the Late Neolithic or Early Copper Age (Kovács personal 
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communication). However, the site still provides a contrast to other types of burial treatments 

prevalent in the region and was included in data analysis. 

 Finally, a sample of individuals from the 18th century Vác church crypt in northern 

Hungary were included to provide contrast and outgroup for the biological distance study. These 

individuals were Magyar, and were not closely related to the populations of the Copper Age. The 

phenotypic differences from this later population put the variability in the Copper Age in 

perspective using a theoretically genetically distant population. 

 The names, numbers of burials, and locations of the sample sites are indicated in Table 

4.1 and Figure 4.5. 

 

Table 4.1 Project Sample, ECA=Early Copper Age, MCA= Middle Copper Age 

Site Associated Culture, Period Burials Reference 

Tiszapolgár-Basatanya Tiszapolgár/Bodrogkeresztúr, 

ECA/MCA, some transitional 

156 Bognár-Kutzian 1963 

Tiszavalk-Kenderföldek Bodrogkeresztúr, MCA 57 Patay 1978 

Jászladány Bodrogkeresztúr, MCA 40 Patay 1945 

Magyarhomorog Bodrogkeresztúr, MCA 86 Farkas 1977; Patay 1977 

Vészt -Mágor Tiszapolgár, ECA 19 Hegedűs 197Ő, 197ő,1977 

Gyula 114 Bodrogkeresztúr, MCA 18 Gyucha et al 2002 

Pusztaistvánháza Bodrogkeresztúr, MCA 32 Hillebrand 1929 

Vác Dominican Church Modern Hungarian, 18th 

century 

50  

Total Individual Burials  460  
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Figure 4.5 Detail of Hungarian Plain with study site locations 

 
 
Tiszapolgár-Basatanya 

 Tiszapolgár-Basatanya is one of the best known Copper Age cemeteries on the Hungarian 

Plain as it contains individuals from both the Early and Middle Copper ages and a large number 

of burials. The area has a long history of research, but little material or publication remains from 

early work. There were some early collections in the area by Bender, Burjan, and Josa, but many 

of their notes and material were lost after being sent to a variety of collections across Hungary 

(Bognár-Kutzián 1963).  In 1928, thirty graves of the cemetery were destroyed in the digging of 

the Szandalik canal, and none of the material was rescued.  

Tompa completed the first systematic excavations of the cemetery in 1929.  He unearthed 

11 graves and three pits.  Most of these collections are in the Hungarian National Museum, with 

some sent to Cambridge (Bognar-Kutzian 1972). Tompa assigned the graves to Tisza II (in a 
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Neolithic chronology no longer used), but recognized them as belonging to the Copper Age.  

Later examination of the materials revealed many finds to be mixed, and Tompa did not 

recognize that the cemetery encompassed two distinct periods. As the finds would have been 

difficult to assign to either Tiszapolgár or Bodrogkerestúr, Tompa’s materials were not analyzed 

in this study. 

Bognár-Kutzián’s excavations began in 19ő0, and were completed by 19őŐ.  Graves were 

found in an area of about 3225 m2 on a small mound (Benk  and Bognár-Kutzián 1988:287; 

Bognár-Kutzián 1963).  Bognár-Kutzián established two clear cultural periods (Periods I and II) 

with little or no interruption between them and assigned them to the Tiszapolgár and 

Bodrogkerestúr cultures respectively. Bognár-Kutzián also recognized many graves as 

transitional in character based on a mixing of cultural attributes from both periods. Tiszapolgár-

Basatanya consisted of 60 Period I graves, 87 Period II graves, and 9 graves of unknown or 

transitional character. The cemetery also included four double burials and one triple burial. The 

chronology is chiefly based upon archaeological and mortuary attributes (e.g., burial rite, 

presence of type ceramics), but the separation of periods was later confirmed using 

thermoluminescence (TL) and radiocarbon dates.  These dates ranged from approximately 7000-

5000 BP, and were fairly consistent among techniques with the TL dates slightly older (Bognár-

Kutzián 1987; Benk  and Bognár-Kutzián 1988).  Few other Copper Age cemeteries have had 

such detailed absolute dating, and Tiszapolgár-Basatanya material is often used to develop 

relative chronologies based on cultural materials. Attempts to excavate nearby settlements 

revealed nothing, though Bognár-Kutzián was unclear if this means there was no settlement or 

that the excavations failed to reveal habitation sites.   

Temporal continuity, a large sample, and Bognár-Kutzián’s publications in English have 

made Tiszapolgár-Basatanya a popular source of international publications on the European 

Copper Age. Tiszapolgár-Basatanya was also recognized as the type site of the Tiszapolgár 

culture. It was also the largest Tiszapolgár culture cemetery, making it an important component 

to any regional study of the Hungarian Copper Age. Several studies have focused on Basatanya 

in particular including those of Skomal (1980), Meisenheimer (1989), and Sofaer-Derevenski 

(1997, 2000), and Chapman (2000b).  

These studies have often used Tiszapolgár-Basatanya to reconstruct the social lives of 

Copper Age individuals. Meisenheimer’s (1989) study expanded on the descriptive work of 
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Bognár-Kutzián (1963). While Bognar-Kutzian saw more direct connections between social 

organization and mortuary treatment, Meisenheimer focused on the burial rituals themselves in 

order to trace development of ritual through time.  She used detailed ceramic typology and subtle 

differences in distributions of ceramic style to suggest a series of temporal changes in burial 

practices, perhaps challenging Bognár-Kutzián’s two-period division. Sofaer-Derevenki (1997, 

2000) used burial rituals at Tiszapolgár-Basatanya to study the life course of Copper Age 

individuals.  She focused on particular sets of material culture distributions within age/sex 

cohorts. In this analysis, Sofaer-Derevenski was able to identify age-related gender statuses 

(linked to gender roles).  She suggests that while goods can be related to gender during both 

periods of cemetery use, the relationship to age cohorts fades during Period II. Finally, Chapman 

(2000b) compared sets of material culture elements to spatial positioning in the cemetery. Using 

these comparisons, Chapman suggests that these “micro-traditions” (somewhat similar to 

Meisenheimer’s style sets) were organized in rows and might represent lineage groups. 

While the above analyses have produced detailed information about Tiszapolgár-

Basatanya, little has been done to compare the cemetery to others in the region. My project 

studies the basic gender/age distinctions at Tiszapolgár-Basatanya, but also integrates them into a 

study of the entire region in order to discover some of the macro-regional patterns. 

Tiszavalk-Kenderföldek 

 Tiszavalk-Kenderföldek is one of the better known Middle Copper Age cemeteries, but 

has seen little publication outside of Hungary (Patay 1974, 1978).  The cemetery is located about 

one kilometer southwest of the village of Tiszavalk, just to the west of Nyárád creek. The area 

was first excavated during a two-day rescue operation in 1954 by Merey-Kadar in which both 

Bronze Age and Samarten graves were discovered (Patay 1978: 7).  Additional excavations of 

the area in 1966 by Garam discovered 54 Copper Age graves. The cemetery was much larger, 

but many graves were destroyed by sand mining and the earlier construction of a flood dam. 

Patay (1978) estimates the cemetery may have contained as many as 100 graves. 

 Patay (1978) suggested that the cemetery was used for approximately 2-3 generations by 

a community of around 100 people. Patay indicated that male graves were the wealthiest. He also 

suggests that Tiszavalk-Kenderföldek has some form of social stratification in that some of the 

grave goods associated with men occur in greater numbers than in other Bodrogkeresztúr 

cemeteries, but that these differences are not large within the cemetery itself to suggest strong 
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hierarchies. Children were given fairly equal treatments, and Patay suggested that they had social 

status in society. However, other than Patay’s general summary, Tiszavalk-Kenderföldek 

remains relatively understudied.  

Magyarhomorog 

 The cemetery of Magyarhomorog was located approximated five kilometers north of the 

same named village. Magyarhomorog was excavated during the 1960s by Dienes and contained 

graves from the Bodrogkeresztúr culture, but also many destroyed graves from the 10-11th 

centuries (Farkas 1976, Patay 1976). A total of 86 of the graves originate during the Middle 

Copper Age and Magyarhomorog was one of the largest Bodrogkeresztúr cemeteries. Patay 

(1976) divides the cemetery into two phases: earlier and later Bodrogkeresztúr. The cemetery 

was famed for both its large copper axes and gold items. 

Jászladány 

 Jászladány was excavated in 1935 by Gallus. The cemetery is found at the base of a small 

hill near the village of Jászladány. It contains forty graves of the Bodrogkeresztúr culture, but 

there are also some graves from the La Tene and Migration periods (Patay 1945). The pits from 

these later periods may have disturbed some of the Bodrogkeresztúr graves. Some of the graves 

have also been destroyed by plowing, and there were probably many more graves at one time. 

Pusztaistvánháza  

 The Bodrogkerestúr cemetery of Pusztaistvánháza is located approximately 1.25 

kilometers southwest of the village of Istvanhaza, along a bend in the Körös River just east of the 

intersection between the Tisza and Körös rivers.  The cemetery sits on the southwestern edge of 

a hill. The cemetery was discovered in 1919 when large amounts of earth were moved for the 

construction of a dam (Hillebrand 1929). The cemetery contains up to 40 graves, but Hillebrand 

suggested that at least eight graves were destroyed. Within the 32 intact graves, there is one triple 

burial and one double burial. Pusztaistvánháza has rarely been incorporated into studies since its 

excavation, but it remains a characteristic Bodrogkeresztúr cemetery.  

Vésztő-Mágor 

 Vészt -Mágor, a prominent tell, was known beginning in the 19th century, but several 

more excavations were completed from the 1960s-1980s (Hegedűs and Makkay 1987). Unlike 

other sites in the study, the Copper Age individuals buried at Vészt -Mágor were found on the 

tell and sometimes within houses.  This intramural burial was similar to earlier Late Neolithic 
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burials. The site contained 33 Late Neolithic Tisza burials and 19 Early Copper Age burials. The 

close proximity of burials from two periods has led to some confusion about the temporal 

context of the ECA graves. However, the burials contained Tiszapolgár artifacts and individuals 

in contracted body positions that linked the burials to the Early Copper Age. Of particular note 

was a house which contained the remains of seven infants with an unusually large number of 

grave goods.  These burials have been interpreted in a variety of ways including a children’s 

cemetery (Hegedűs and Makkay 1987:91). 

Gyula 114 

 Gyula 114 was excavated during the summer of 1999 in a rescue excavation by Attila 

Gyucha, Pál Medgyesi, and Andre Liska (Gyula et al. 2002). Most of the cemetery information 

remains unpublished, but materials were graciously supplied for study by Attila Gyucha. The 

cemetery was located approximately 43 kilometers south of the village of Vészt  near the 

Romanian border. A total of 18 burials were recovered, and they are associated with the 

Bodrogkeresztúr culture based upon ceramics. 

 While many of these cemeteries have been well studied individually, they have not been 

integrated into a regional study which compares and contrasts them. These differences and 

similarities could reveal how communities reinterpreted regional culture using material elements 

available to them.  These differences, combined with an understanding of genetic variability, 

could lead to some explanations of the social differentiations characteristic to the Hungarian 

Copper Age. In the next chapter, I detail my research methodology for examining both genetic 

and cultural variability present in the study sample.  
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CHAPTER 5 

RESEARCH METHODOLOGY 

 

Current understanding of the European Copper Age does not provide an explanation for 

the social differentiation seen in cemeteries that successfully incorporates detailed analyses of 

multiple burial areas in a region.  In order to add to some of the models provided in the previous 

chapter, I suggest that researchers can incorporate biological data that can provide a more 

nuanced view of the social relations that may have accompanied the patterns seen in the material 

record.  To examine social differentiation in cemeteries, I develop a research methodology that 

uses both biological and mortuary data to look at human beings and the materials of their social 

world. In this chapter, I outline the research plan used in this study. 

First, I give an overview of the general research questions that guided my study. Within 

each of these three major research questions, there are several more specific hypotheses.  These 

research questions deal with mortuary variability between and within cemeteries, phenotypic 

variability (as a proxy for underlying genetic variability) between and within cemeteries, and 

genetic variability between males and females at specific cemeteries.  

Next, I outline the specific data collection, data editing, and analytical procedures for 

mortuary data and genetic variability analyses.  The study of burial treatment involved the use of 

both body positioning and grave goods and how these variables connect to specific age and sex 

cohorts. To study genetic variability, I used dental metrics and dental nonmetric traits to examine 

both genetic distance and generalized genetic variability between and within cemeteries. 

In each section, I provide some of the more specific research questions addressed for each 

analytical procedure.  

Research Questions and Hypotheses 

I have developed several research questions about mortuary treatment on the Hungarian 

Plain. In particular, these questions use biological distance to examine genetic relationships in 

hope that they may shed light on the patterns seen in the material record. I will address these 

research questions below with specific analytical methods. 

Research Question 1: What were the differences in mortuary treatment between and 

within cemeteries during the Hungarian Early-MCA? Were cemeteries local traditions or more 

regional phenomena? A starting point for my research will be an examination of regional 

variation in burial rituals. I hypothesize that cemeteries will vary in size and have diverse burial 
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treatments, though many differences could be subtle. Differences in mortuary ritual could 

represent local and perhaps regional ideas about the construction of identity. 

One interesting possibility is that some cemeteries were regional and were utilized by 

several communities. If so, then regional cemeteries should have the following characteristics: 

(1) variety in grave goods and burial treatment exceeding the variation seen at other cemeteries; 

and, (2) disparities in grave goods and burial treatments should be less marked in the south of the 

Plain if access to raw materials is a major factor in the formulation of regional, multi-community 

cemeteries. Previous archaeological work indicates there is variability in the temporal extent as 

well as the number of individuals, and grave contents in Hungarian Plain cemeteries. If some 

burial areas were used by many communities with access to different raw materials and objects, 

then I expect these cemeteries to be larger and to have a more diverse set of grave goods and 

burial treatments. This was expected because these individuals may have established new social 

networks and encountered different forms of material culture. In these encounters, people were 

presented with new ways to define themselves. One way these new identities may have been 

negotiated is through burial treatment. 

Regionally, correlations between specific burial treatments and age-sex categories will 

not be as strong if a variety of mortuary rituals from different communities were enacted. Over 

time, as individuals continued to interact at a regional level, burial treatments may have become 

less variable, as some have suggested for the MCA, but this remains to be verified (Skomal 

1983). Diversity in burial treatment will be investigated using analyses of grave goods, body 

positioning, and placement within the cemetery to understand how these variables vary with 

regard to age and sex. All cemeteries will be compared to determine whether patterns expressed 

in well studied cemeteries, such as Tiszapolgár-Basatanya, were truly regional in scope. Both 

gender and age cohorts might have characteristic sets of associated material culture and burial 

treatments, but there may be considerable variation within these categories. 

Research question 2: What was the nature of biological variation during the Early-Middle 

CA and how does it compare to variation in mortuary treatment? Genetic and material culture 

differences between cemeteries could be compared or contrasted in a variety of ways.  For 

example, similarities in dentition within cemeteries could correlate with similarities in burial 

treatment across the Hungarian Plain. In this case, I would suggest that people and material 

culture moved in fluid social networks, and this social mobility allowed for the flow of both 
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genes and ideas. This exchange of ideas, material culture, and human beings could result in 

similar constructions of identity as expressed in burial. Over time, gene flow may reduce genetic 

variability as individuals interact culturally and biologically on a regional level and this process 

may help explain the reduction in variability in burial treatment during the MCA. Conversely, 

similarities in burial treatment could correlate with differences in the frequencies of genetically-

linked traits and dental metrics. In this case, I would suggest that while gene flow was limited 

between local populations, cultural similarity was maintained through other means, such as 

extensive trade networks and ritual interaction at cemeteries. Also, genetically different 

individuals could be incorporated into communities through adoption or post-marital relocation. 

Another possibility is that increased variability in the frequencies of genetically-linked traits and 

dental metrics may correlate with increased variability in burial treatments – individuals from 

different genetic backgrounds utilized the same cemeteries, displaying a variety of local 

traditions and material culture. Some cemeteries exhibit local mortuary traditions as well and 

show limited genetic interaction with other populations. Different hypotheses could be developed 

from the above types of correlations between genetic and mortuary variability and these 

hypotheses could be used to develop models about the nature of social interactions between 

individuals and communities.   

One form of comparison would be to calculate the genetic distance between cemeteries 

using Mahalanobis distance and MMD statistics (Irish and Konigsberg 2007; Konigsberg 1990). 

These distance statistics can indicate if populations are genetically similar, and can put any 

differences into perspective. Further, R-matrices can be used in a complementary analysis. The 

Fst statistic can used to generalize the amount of genetic variability within the research sample, 

and then to analyze which cemeteries contain the most genetic variability.   

Research Question 3: What are the genetic differences between males and females and 

how might they relate to gender differentiation in burial treatment? Previous research suggests 

that clear differences exist between genders in Hungarian Plain cemeteries (Derevenski 1997, 

2000). Possible reasons that differences developed in burial treatment were that changes in 

settlement and exchange were accompanied by changes in post-marital residence, or a 

broadening of the base population for mate exchange. If these changes occurred, then one sex 

would exhibit higher genetic variability within a cemetery. 
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Within a cemetery, I compare males and females using the distance statistics or 

comparisons of variance, such as ANOVA and Levene’s tests (Konigsberg 1987, 1988, 1990; 

Konigsberg and Buikstra 1995; Key and Jantz 1990a,b; Relethford et al. 1997; Stojanowski and 

Schillaci 2006). These comparisons may not be possible at all cemeteries in the sample. If one 

sex has greater residential mobility and individuals are compared within a population, the sex 

with higher post-marital mobility would have higher variability in phenotypic traits as the non-

mobile sex consists of largely closely related individuals (Stojanowski and Schillaci 2006:67).  

Variability between males and females can be compared using tests that compare variances such 

as the Levene’s test.  

 Table 5.1 summarizes the above research questions, the procedures that will be used to 

analyze them, possible date patterns, and interpretation of these patterns. 
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Table 5.1 Research Questions and Analytical Procedures 

Research Question Analytical Procedure Data Pattern Interpretation 

What were the 
differences in mortuary 
treatment between and 
within cemeteries during 
the Hungarian Early-
MCA? 

Correlation of grave 
good types and numbers 
with age/sex cohorts; 
comparison of mean 
numbers of grave goods 
and grave good metrics 
between cemeteries 

Variability in burial 
treatment across 
sample (i.e. different 
treatments, grave 
goods), some 
cemeteries have 
increased variability 

Regional 
cemeteries, 
local variations 
on regional 
traditions, 
differential 
access to goods 

Similarity in burial 
treatments across 
sample 

Increased 
interaction led 
to 
homogenization 
of cultural 
values and 
burial treatment 

What was the nature of 
biological variation 
during the Early-Middle 
CA and how does it 
compare to variation in 
mortuary treatment? 

Biological distance, Fst, 
and R-matrix analysis 
between cemeteries; 
correlation between 
biological variation and 
increasing differentiation 
in burial treatment 

Similarities in 
genetics correlate with 
similarities in burial 
treatment 

Intense cultural 
similarity is 
accompanied by 
intense 
biological 
interaction 

Differences in 
genetics correlate with 
similarity in burial 
treatment 

Communities 
interact 
biological on a 
limited based, 
but cultural 
similarities 
maintained 
through other 
means, such as 
trade 

What were the genetic 
differences between 
males and females and 
how might they relate to 
gender differentiation in 
burial treatment? 

Comparison of 
phenotypic variance 
between males and 
females; correlation of 
genetic variance with 
mortuary differentiation 
by sex 

Variability is higher in 
one sex; may correlate 
with mortuary 
variation 

More variable 
sex has higher 
post marital 
mobility 

Variability is equal 
between sexes 

Equality in 
post-marital 
mobility 
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Initial Procedures 

Sample 

 Not all individuals could be scored for every variable. I provide numbers of individuals 

scored for traits in each methodology section. As stated in Chapter 4, sites were selected to 

provide overall coverage of the Hungarian Plain, to sample mortuary variability, and to represent 

cemeteries from both the Early and Middle Copper Ages. The more recent individuals from the 

Vác crypt were used only as a comparison sample for biological procedures to place Copper Age 

biological variability into context. 

Sexing and Aging 

 I began data collection by obtaining sex and age estimates for as many individuals as 

possible. If I was not able to assess sex and age due to missing or damaged elements, I relied 

upon original published sources for sex/age estimates.  The Pusztaistvánháza burials proved 

especially difficult to assess due to missing elements, and I relied upon unpublished sex/age 

estimates (Támás et al. 2007). Sexing and aging procedures followed standard established 

practices well known to biological anthropologists (Buikstra and Ubelaker 1994).  Sexing 

techniques assume that adult male and female skeletons differ generally in shape and size due to 

secondary sexual characteristics, functional differences, activity patterns, growth and 

development, nutrition, and weight. If sizeable portions of the skull or pelvis were present, sex 

was estimated using traditional non-metric techniques based upon secondary sexual 

characteristics (Buikstra and Ubelaker 1994). If poor preservation was a factor, then metrical 

variation in available well researched post-cranial elements (e.g., talus, calcaneous, femoral 

head) wasused to estimate sex (Bidmos 2003, Frutos 2005, Gualdi-Russo 2007, İşcan 

2005,Kemkes-Grottenthaler 2005, Knudson and Stojanowski 2008, Murphy 2002, Steyan and 

İşcan 1999, Stojanowski 1999).  For example, talus size was instrumental in obtaining sex 

estimates for the fragmentary Gyula 114 material (Pawn 2008, 2009).  Each individual was 

assigned one of three codes (male, female, or indeterminate) once sex was estimated.  Age-at-

death estimates were obtained based upon dental eruption and wear after overall examination of 

the sample. Each individual was assigned one of eight codes once age-at-death was assessed.  

Precise ages were not possible, but individuals could be assigned to generalized age cohorts. 

Table 5.2 lists the codes used in this study for sex and age 
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Table 5.2 Sex/Age categories used in study (Based upon Buikstra and Ubelaker 1994) 

SEX CATGORIES AGE CATEGORIES 

1. Female 0. Indeterminate 

2. Male 1. Infant (0-6 years)   

3. Indeterminate 2. Child (7-12 years) 

 3. Juvenile (13-20 years) 

 4. Young Adult (21-34 years) 

 5. Middle Adult (35-49 years) 

 6. Older Adult (50+ years) 

 7. Adult, Indeterminate Age 

 8. Subadult, Indeterminate Age 

  
 

Mortuary Treatment Methodology 

  The goal of the examination of mortuary treatment was to obtain a generalized picture of 

social identities during the Hungarian Copper Age and to compare how these identities were 

represented at various cemeteries. I used both grave goods and burial positioning to look at these 

differences. Variation in these attributes can reveal both local and regional patterns in mortuary 

treatment. Correlations between sets of grave goods, burial treatments, and sex/age cohorts show 

how individual identities were represented. High variability in grave goods can show particularly 

differentiated cemeteries, and these differentiations can even help demonstrate that a burial area 

was used by many communities. 

Data Collection 

 In order to examine burial treatment as comprehensively as possible, I relied upon both 

materials available in museums and published sources.  The full contents of each individual 

grave were confirmed using original publications. Data variables for mortuary ritual fell into two 

broad categories: body positioning and grave goods. Body positioning included all variables 

related to the configuration of the body in the grave (Sprauge 2005). Grave goods included all 

items included in the grave. 
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 Body Position. Body positioning of each individual was recorded using two variables: 

side and leg flexion.  I recorded whether or not an individual lay on their left or right side, 

supine, or prone. Side was recorded based upon the position of the majority of the body. For 

example, if the arms and legs were positioned to the left side of the body, but the head lay to the 

right, the individual would be scored as left. Also, I determined the flexion of the legs to be 

either extended, semi-flexed (legs > 90 degrees in relation to the pelvis) and flexed (legs 90 

degrees or less in relation to the pelvis). While most burials in Early-Middle Copper Age 

Hungary lie on their left or right side in flexed position, variations in body position do occur, and 

occur more frequently at specific cemeteries. Table 5.3 summarizes data coding procedures for 

side and flexion. 

 

Table 5.3 Body Position Variables  

Side Positions Leg Flexion  

1.Left- Majority of body lay on the left side 1.Extended- Legs are completely extended 

with regard to the pelvis 

2.Right- Majority of body lay on the right side 2.Semi-Flexed- Legs are > 90 degrees with 

regard to the pelvis 

3.Supine- Individual lies on their back 3.Flexed- Legs are 90 degrees or less with 

regard to the pelvis 

4.Prone- Individual lies on their stomach  

 

 

Grave Goods. All possible artifacts recovered from graves were examined and each 

artifact was assigned a type and a material. The number of items of each type, the number of 

total types, and the total number of items were recorded for each grave. For all intact ceramics, 

rim diameter and base diameter were measured (where possible). For other types of artifacts, 

length and width were measured. Certain impractical artifacts were not measured and these will 

be noted below. Each non-ceramic artifact was weighed when possible. I will indicate the artifact 

types not measured. Many artifacts were inaccessible, and in these cases, I relied upon published 

descriptions and measurements from original sources.  
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Grave goods were divided into five major categories (Table 5.4) based upon material: 

ceramics, stone and obsidian, metals, bone and antler, and other.  Types are created based upon 

previous research and the generalized shape of each item. Each major category was further 

subdivided into specific artifact types discussed below. I recorded the number of each artifact 

type in each grave. 

1. Ceramics pertains to all ceramic items such as pots, bowls, and cups. These were by 

far the most common item placed in Copper Age graves.  Also included in this category were 

miscellaneous ceramic items such as ceramic anklets, clay weights, spindle whorls, and other 

unidentified clay objects.  Initially, ceramic types were based upon types developed by Bognár-

Kutzián (1963) for Tiszapolgár-Basatanya, but inconsistent use of these types across publications 

by other scholars prompted me to develop more generalized categories. Ceramics were then 

divided into five subtypes: small open vessels, large open vessels, closed vessels, hollow 

pedestal vessels, and miscellaneous ceramic items. Small collections of unidentified pot sherds 

were also categorized as small open vessels in order to attempt to capture their presence in 

graves, but these broken vessels could often not be identified conclusively. 

Small open vessels includes items that were often categorized in publications and 

museum documents as bowls, cups, mugs, and tumblers. These vessels were open topped with 

larger rim diameters, but generally were less than 10 centimeters in height.  

Large open vessels are items often referred to as cooking pots and flowerpots. Like small 

open vessels, they had large rim diameters and were open topped. These vessels, however, were 

much larger and generally exceeded 10 centimeters in height. 

Closed vessels includes items usually categorized as jars or jugs. Unlike open vessels, 

these vessels had smaller rim diameters and necks.  These forms were probably meant to be 

sealed with lids. This type included vessels of a wide variety of heights. 

Hollow pedestal vessels had a wide variety of rim and body forms, but these pots all had 

large hollow pedestals at the base. This type of vessel was characteristic of the Copper Age of 

Hungary. 

Miscellaneous ceramics are all non-vessel items made from clay, including ceramic 

decorative items, clay weights, and spindle whorls. These items were fairly infrequent in the 

sample, and I decided to use a generalized type to categorize them. 
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2. Stone and obsidian includes items made from chert or flint, radiolarites, obsidian, 

quartz, and unidentified stone materials. These types of items were the second most common 

grave inclusion. The stone and obsidian category was subdivided into 10 types: chert tools, chert 

cores, obsidian tools, obsidian cores, polished stone axes, mace heads, radiolarite tools, quartzite 

tools, quartzite pebbles, and ground stone items. 

Chert tools were usually long blades made from flint or chert, but the type also includes 

points and scrapers. Chert sources were not available on the Hungarian Plain, and most cherts 

were grey and brown types available from sources far north of the Plain, such as Volhynia in 

modern day Poland. No attempt was made to accurately source these raw materials, but items 

could be relatively easily identified as flint or chert. Chert cores were not tools, but they could be 

easily identified due to shape and evidence of flaking.  Cores were usually intensively reduced 

and were often rounded. I used this category primarily to separate these items from the tools.  

Obsidian tools were usually points, but there were some small blades and scrapers as 

well. Obsidian was easily identified by its black, glassy color. Unlike chert, obsidian sources 

were available on the Hungarian Plain, making this raw material a popular source of points 

contained in graves. Much like chert cores, obsidian cores were heavily reduced and rounded.  

Polished stone axes were large, semi-trapezoidal, axe heads made out of an indeterminate 

stone and they were usually green or grey. Each axe had a large shaft hole through the 

approximate center for hafting. Figure 5.1 shows an example of this type of axe. 
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Figure 5.1 Polished stone axe from Magyarhomorog 

 

Mace heads, much like stone axes, were made of an polished or ground stone. However, 

mace heads were round. Like stone axes, they had a shaft hole through the center and they were 

assumed to be hafted. Figure 5.2 shows a typical mace head. 
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Figure 5.2 Stone mace head from Magyarhomorog 

 

Radiolarite tools were infrequent, but they did occur in some graves. The few tools were 

small blades. Radiolarites were identified by their waxy texture, red color, and opaqueness to 

light. Unlike chert, radiolarite sources were available on the Hungarian Plain, but the material 

did not seem to be popular for grave inclusions.  

Quartzite tools were also infrequent. These tools were small blades much like those 

fashion on radiolartite. Quartzites could be identified by their white color and sparkle when 

exposed to light sources. Quartizte sources were available on or near the Hungarian Plain, but 

quartzite tools did not seem to be a popular grave inclusion.  Figure 5.3 shows a quartzite tool. 



76 
 

 

Figure 5.3 Quartzite blade from Magyarhomorog 

 

Quartzite pebbles, unlike quartzite tools, were a common inclusion in Bodrogkeresztúr graves, 

and these small stones were usually found in the graves of women. They were unworked, but 

possibly abraded or polished with diameters not exceeding approximately five centimeters.  

3. Metals includes all items constructed from gold and copper. Many more of the larger 

forms (axes and daggers) appeared in cemeteries during the Middle Copper Age, though copper 

items existed as far back as the Hungarian Neolithic. The original sources of these items are 

uncertain, but gold and copper were likely obtained from the Carpathian Mountains and traded 

across the Plain. 

Gold items took the form of rings and large pins. I was unable to inspect these items, but 

they are published and well known.  Gold was relatively rare, and only a few kilograms in total 

dating to the Copper Age have been found on the entire Hungarian Plain. 

Copper dagger blades were long (length twice width) copper edged blades that were 

likely originally hafted. The blades were tapered on both ends. These blades were characteristic 

of the Bodrogkeresztúr culture. Figure 5.4 shows a copper dagger blade. 
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Figure 5.4 Copper dagger blade from Tiszapolgár-Basatanya 

 

Copper axes were also characteristic of the Bodrogkeresztúr culture. The axes had 

rectangular bases and crescent shaped blades, which gave them a different shape from the 

polished stone axes. These axes were probably hafted.  Figure 5.5 shows a copper axe. 
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Figure 5.5 Copper axe from Magyarhomorog 

 

 
Copper decorative includes items such as small pieces of copper wires that were likely 

rings, beads, and long pins, and other body adornments. “Decorative” is only used as a category, 

and the term does not imply that these items were only used for decoration. Items from this 

category likely carried additional symbolic meanings. Copper beads were not measured due to 

their small size.  

Copper awls were similar to copper pins, but were typically much thicker and pointed at 

one end. I used a separate type because I was uncertain whether or not these items served as pins 

due to their larger size. 

4. Bone and antler includes both worked artifacts and animal remains. Tools were 

frequently made out of bone and were common grave inclusions. I also recorded the presence of 

animal remains in graves. 

Antler axes were similar to shaft-hole polished stone axes, but they were instead made 

from large pieces of antler. Figure 5.6 shows an antler axe. 
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Figure 5.6 Antler axe from Tiszapolgár-Basatanya 

 

 
Other antler includes pieces of worked antler with unknown function such as possible 

awls, points, and pins. 

Bone tools are points, pins, or awls made from animal bone. 

Teeth includes items made from animal teeth or the teeth themselves.  Most of these 

items were pierced boar or pig tusks probably worn as pendants, but a few other types of animal 

teeth, such as deer, were present as well.  Figure 5.7 shows a typical boar tusk pendant. 
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Figure 5.7 Tusk pendant from Tiszapolgár-Basatanya 

 

 
Animal bone includes all unmodified animal bones contained in graves. These were not 

measured, and their presence was recorded as one single item for each identified species. I chose 

this method because individual counts of animal bones would unnecessarily bias total item 

counts. A minimum number of individuals was not recorded due to a large amount of missing 

elements of animal bone.  

5. Other includes all other artifacts encountered in burials such as shells, beads, and more 

rare materials. Many of these items were commonly found in female burials. 

Shell derived from both snail and mussel shells, though mussel shells were the most 

frequent.  Freshwater mussel shells were commonly associated with female burials in 

conjunction with quartzite pebbles.  

Beads were another common inclusion in female graves, and this type refers to limestone 

and quartzite beads.  Beads were counted once for each set of 50 beads as they occurred in large 
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numbers (often in the hundreds). I chose this method because individual counts would bias the 

total item counts. Beads were likely strung together into sashes.  

Color includes lumps of red and yellow ochre fragments that were found in a few graves. 

Coral denotes a single coral item, referred to as a button, in a single grave at Jászladány. 

Ground stone items includes items such as mortars and pestles with evidence of use in 

grinding. The stone material itself was not identified, but the type was characterized by the 

general shape and use wear. 

 

Table 5.4 Artifact and material types used in study 

Ceramic Stone/Obsidian Metal Bone/Antler Other 

Small Open 

Large Open 

Closed 

Hollow Pedestal 

Misc. Ceramic 

Chert Tool 

Chert Core 

Obsidian Tool 

Obsidian Core 

Pol. Stone Axe 

Mace Head 

Radiolarite tool 

Quartzite tool 

Quartzite pebble 

 

Gold 

Copper Dagger 

Copper Awl 

Copper Decor. 

Copper Axe 

Antler Axe 

Antler Other 

Bone Tool 

Animal Bone 

Teeth 

Bead 

Shell 

Color 

Coral 

Ground Stone  

 

 

Analysis 

 Hypotheses.  The analysis of burial treatment was used to specifically address Research 

Question 1.  Restated, these hypotheses were: 

1.  Each community used available material culture elements to indicate shared community and 

regional cultural values. Therefore, while there are many general regional patterns in Copper 

Age mortuary treatment, there will be subtle differences between cemeteries that were utilized by 

specific communities. 

2. Cemeteries will vary in size and will contain diverse burial treatments. If some sites 

functioned as regional cemeteries then the following characteristics should be noted: a.Variety 
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in grave goods and burial treatment exceeding other cemeteries, and b. Disparities in grave 

goods and burial treatments should be less visible in the south of the Plain if access to raw 

materials is a major factor in the formulation of regional, multi-community cemeteries. 

 I investigated these questions by statistically describing the specific burial treatments at 

each cemetery. These analyses provided a means to compare sets of represented identities across 

the region. To further understand regional differences, I compare means of several elements 

between cemeteries: base and rim diameters, item length and width, total number of items, and 

total number of types.    

 Analytical Procedures.  Analysis was limited to graves that contained skeletons of 

determinate age or sex. Further, I analyzed all subadults, but only adults of known sex.  Adults of 

unknown sex were not analyzed. I believe this maximized linking of burial treatment to defined 

social identities. Tiszapolgár-Basatanya was divided into two groups for analyses: Period I 

(Early Copper Age) and Period II (Middle Copper Age). The transitional burials from 

Tiszapolgár-Basatanya were not analyzed. The large number of burials from each period at 

Tiszapolgár-Basatanya allowed for some limited temporal comparison. I began the analysis of 

each cemetery with four different correspondence analyses based upon the artifact and body 

position categories discussed in the above section. Correspondence analyses, like chi-squared 

tests, test the significance of relationships between variables.  The correspondence analyses work 

on a cross tabulation table of frequencies or counts, and then plot the statistical distance between 

each row and column point. These distances are then plotted into a two dimensional space. These 

statistical procedures are ideal for presence/absence type data such as grave goods.  I used counts 

of each variable stratified by sex and age categories.  I also included counts of overall totals for 

all males and females in addition to the more specific age/sex cohorts. To examine how different 

identities were represented at each cemetery, I tested the relationship between sex and age 

cohorts and four different sets of variables: body positioning, ceramics, stone/obsidian/metal, and 

bone/antler/other.  Several sets of types (bone/antler/other and metal/stone/obsidian) were 

analyzed together for convenience. I used correspondence plots to visually examine these 

relationships and to gain a general understanding of the basic patterns of identity construction at 

each cemetery.  If the correspondence plots did not effectively demonstrate relationships 

visually, I used comparisons of relative counts of items by age and sex groups.  
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 Next, I chose the variables that were most significant in dividing age and sex categories 

and examined variation in the distributions of these variables among individuals.  These 

variables varied from cemetery to cemetery. I used descriptive statistics such as counts and 

means to compare individual distributions as sample sizes from each age/sex cohort were often 

too small for comparative statistical procedures such as ANOVA or t-tests. These differences in 

the number of items in individual graves were used to examine disparities within cemeteries. 

 Using the above two methods, I could generally compare the basic differences between 

cemeteries and this allowed me to describe regional similarities and differences. To further 

examine regional differences and to examine differences in raw material distributions, I 

compared mean artifact sizes between cemeteries using ANOVA. I compared the lengths and 

widths of tools and ceramics between all cemeteries to determine if significant size differences 

existed. Due to sample sizes, only a few artifact types could be submitted to these analyses: all 

ceramic types, chert tools, and obsidian tools. This limited set of artifact types analyzed provided 

some details on locally available items (ceramics), items available on in the Hungarian Plain 

region (obsidian), and items obtained through inter-regional exchange (cherts). Finally, I 

compared the mean number of artifact types per grave and mean total item counts per grave 

between cemeteries. 

 I used a combination of all the above analyses to produce a general description of 

regional similarities and differences in burial treatment. I sought to discover how different 

communities interpreted shared cultural identity using available material culture, and how each 

community actively manipulated these identities. Further, I was able to describe disparities and 

differences in distribution of goods both between and within cemeteries. Possible regional 

cemeteries could be identified through their greater differences in grave goods.  In the next step 

in analysis I sought to see how these differences in burial treatment compared and contrasted 

with genetic variability on the Hungarian Plain. 

 Finally, the few double and triple burials in the study were analyzed separately due to the 

difficulty in assigning grave goods to specific individuals within the grave. I used the above 

analyses to contextualize these graves.  
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Genetic Comparison Methodology 

 In order to examine genetic variability, I collected data on the dentition.  These data are 

used to determine the genetic variability at each site, compare them with each other, and to 

determine a generalized measure of genetic heterogeneity in the region. Genetic variability can 

be examined in the context of mortuary variability to model social relations on the Hungarian 

Plain during the Copper Age. Before analysis the data were edited to produce a workable and 

meaningful data set. Separate analytical techniques were used to analyzed each type of data, and 

these techniques are detailed below. 

Data Collection 

 Two types of data were collected: dental metrics and non-metric traits. Both types of data 

are well known to have strong genetic components (see Chapter 3). All possible data were 

collected from each individual, but incomplete or missing data were added to the dental metrics 

using missing value estimates. 

 Dental Metrics.  I collected two perpendicular crown dimensions from all available adult 

teeth in the sample: maximum mesiodistal length and maximum buccolingual length. These 

measures were taken to the nearest hundredth of a millimeter, as is the standard recommended 

procedure (Buikstra and Ubelaker 1994, Hillson 2002). Crown height was not measured due to 

the large number of individuals with heavy attrition. If a maximum measure was not possible due 

to damage or attrition, the measure was not taken. Interproximal attrition in particular resulted in 

a loss of many maximum mesiodistal measures.  Measurements were taken from the right and 

left side resulting in a total of 64 possible variables for each individual. These variables were 

later edited (see below). 

Dental Metric Interobserver Error. As two observers measured dental metrics, I tested 

for possible interobserver error.  I used a sample of individuals from the cemetery at 

Hodmezovasarhely-Kotacpart (not used in the study sample) that included measures from all 

dental quadrants.   Both mesiodistal and buccolingual measures were tested.  Initial analyses 

were performed in SYSTAT 13 using the one way analysis of variance (ANOVA) to test for an 

observer effect on data measures.  The SYSTAT ANOVA module includes additional measures 

for similarity in variance between the observers (Levene’s test) and several measures for testing 

the assumption of normally distributed data (Kolmogorov-Smirnov, Anderson-Darling, and 

Shapiro-Wilk tests), all of which are key for fulfilling the assumptions necessary to perform an 
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ANOVA test.  If the assumption of normality was not fulfilled, I used a Kruskal-Wallis test, a 

non-parametric method that performs similar procedures to ANOVA. 

 The interobserver error test consisted of 74 measures, compared between myself and my 

assistant, Danielle Riebe. The p-value (0.984) of the ANOVA comparison indicated very little 

difference between the observers. Further, the Levene’s test p-value (0.684) showed little 

difference in variance between the two observers. These two tests indicated that there was little 

interobserver error. However, a low Shapiro-Wilk p-value (0.000) indicated that the data were 

not normally distributed, and that a non-parametric Kruskal-Wallis test might produce more 

accurate results. The Kruskal-Wallis test p-value (0.986) confirmed that the metric 

measurements contained acceptably low amounts of interobserver error. 

Dental Metric Data Editing.  I edited the dental metric variables in order to produce a 

data set that was both manageable for analysis and meaningful. Dental metric editing had three 

major goals: the mitigation of dental asymmetry, the combination of samples, and the 

elimination of measures with low sample sizes. A final step was the use of a missing value 

estimator to input missing data. Missing value estimation was necessary for the use of the RMET 

5.0 program as the program does not allow for missing values.  

The first step in data editing was the mitigation of possible issues of asymmetry. As 

addressed in Chapter 3, the human dentition typically exhibits some asymmetry between the left 

and right sides of the dental arcade.  I used measures from the right side of the arcade only, and I 

removed the left side from study. This was justified as not only did the process remove a 

conflation issue, but the right side of the arcade contained more measures for a robust sample 

size. This procedure reduced the number of variables from 64 to 32. 

Second, I combined several of the samples into one larger sample.  The samples 

combined were Vészt -Mágor, Gyula 114, Pusztaistvánháza, and Jászladány.  Each of these 

samples had fewer than 10 measured individuals, and this made them impractical for statistical 

analysis. All of these samples fell roughly in the southern part of the Hungarian Plain, and initial 

ANOVA and Kruskal-Wallis comparisons showed little difference between them.  

Third, I eliminated variables of low sample size. I determined the maximum number of 

cases measured for any variable in the total sample was 123 cases. Using this maximum, I 

eliminated any variable that had cases totaling less than 60% of this maximum. This reduced the 

number of variables from 32 to 19. Next, I examined individual samples. If a variable had fewer 
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than 10 cases in any sample, then the variable was dropped from the study.  This procedure 

resulted in a final total of 11 variables.  

Finally, I submitted the sample to a missing value analysis in SYSTAT. This procedure is 

used to assess estimated means and variances for samples with moderate amounts of missing 

data. The procedure also uses multiple linear regression to estimate the missing values 

themselves, and then it inserts these estimated values into the sample. 

The numbers of individuals analyzed for each for the final variables (after missing value 

imputation) are listed below in Table 5.5 

 

Table 5.5 Sample Sizes for Dental Metric Trait Analyses 

Site Number of Individuals 

Tiszapolgár-Basatanya 89 

Tiszavalk-Kenderföldek 29 

Gyula/Vészt -Mágor/Pusztaistvánháza/Jászladány 32 

Magyarhomorog 24 

Vác Dominican Church 23 

 

 

 Dental Nonmetrics.  I collected data on common nonmetric traits from all possible teeth 

and mandibles.  The list of traits was developed from published sources, but I added a single 

trait, the foramen caecum, as it was fairly common in the sample. This resulted in a total of 101 

variables that included traits common to tooth classes (i.e., Carabelli’s cusp was examined for all 

three maxillary molars). As these traits have to be dichotomized into presence/absence for 

statistical analysis, I observed the teeth with a threshold value recorded as part of my data sheet.  

I obtained these threshold values from published sources (Irish 2010, Irish and Konigsburg 

2007). If the trait exceeded this threshold value, then the trait was recorded as present. Further, as 

is standard procedure, I observed both sides of the arcade, and I recorded the tooth with the 

maximum expression of the trait (Turner and Scott 1977). This procedure allows for the 

mitigation of dental asymmetry and maximizes the observation of phenotypic difference.  If a 

trait could not be observed, it was not recorded. The traits recorded are listed below in Table 5.6. 
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Table 5.6 Dental and Mandibular Nonmetric Traits   

TOOTH CLASS TRAITS RECORDED 

Incisors Max winging I1, Max shoveling I1/I2, Mand  shoveling I1/I2, Peg Incisors, 

Max  labial convexity I1/I2, Max  double shoveling I1/I2, Mand double 

shoveling I1/I2, Max  interruption groove I1/I2, Max  tuberculum dentale 

I1/I2 

Canines Max/Mand shoveling C, Max/Mand double shoveling C, Max  tuberculum 

dentale C,  mesial ridge C, Max/Mand  distal accessory  ridge C,  root 

number C 

Premolars Max/Mand double shoveling P3, Max tricuspid P3/P4, Max  accessory 

cusps P3/P4,  distosagittal ridge P3, Enamel extensions P3/P4,  root # 

P3/P4, Max/Mand  odotomere P3/P4, Mand  lingual cusp variation P3/P4, 

Tome’s root, Max accessory ridge P3/P4 

Maxillary Molars Metacone M1/M2/M3, Carabelli’s cusp M1/M2/M3, Parastyle M1/M2/M3, 

Enamel extensions M1/M2/M3, Root number M1/M2/M3, Peg molar, 

Hypocone M1, Cusp 5 M1 

Mandibular 

Molars 

Anterior fovea M1/M2, Groove pattern M1/M2/M3, Cusp # M1/M2/M3, 

Deflecting wrinkle M1, Distal trigonid M1/M2/M3, Protostylid M1/M2/M3, 

Cusp 5 M1/M2/M3, Cusp 6 M1/M2/M3, Cusp 7 M1/M2/M3, Root # 

M1/M2/M3, Foramen caecum M1/M2/M3 

 Mandible Torsomolar angle, Mand torus, Rocker jaw, Palatine torus 

 
 

Dental Nonmetric Trait Editing. The procedures used to edit dental nonmetric variables 

were nearly identical to those used for dental metrics.  First, as samples were combined for 

dental metric analysis, I combined the same samples for dental nonmetric analysis (Vészt -

Mágor, Gyula 114, Pusztaistvánháza, Jászladány).  Again, I determined the maximum number of 

cases recorded for any variable (n=111). Any variable with less than 60% of this maximum 

number was dropped from the study. This process eliminated 40 variables, including all of the 

mandible traits. Next, any variable with fewer than 10 cases in any sample was eliminated, and 

this process eliminated another 32 variables. Finally, as intercorrelated traits can conflate study 

by overweighting linked traits, I calculated tetrachoric correlations between the variables. If two 
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variables were highly correlated, either negatively (r=-0.5) or positively (r=0.5), both traits were 

dropped from the study. This procedure was suggested by other biological distance researchers 

and was standard procedure (Irish, personal communication).This final process eliminated 

another 22 variables. The final seven variables used in analysis were found on molars and 

premolars only, and are listed in Table 5.7. The number of analyzed individuals from each 

cemetery is given below in Table 5.8. 

 

Table 5.7 Dental Nonmetric Traits Used in Final Analysis 

TOOTH CLASS TRAITS RECORDED 

Maxillary Molars Carabelli’s cusp M1, Parastyle M1/M2 

Mandibular Molars Anterior fovea M2, Cusp 5 M2, Foramen 

caecum M2  

Premolars P4 Lingual cusp variation 

 

 
Table 5.8 Sample Sizes for Dental Nonmetric Analyses, GJPV= Gyula, Pusztaistvánháza, 
Jászladány, Vészt -Mágor combined sample 
Site Carabelli’s 

Cusp M1 

Parastyle 

M1 

Parastyle 

M2 

Ant. 

Fovea 

M2 

Cusp 5 

M2 

Foramen 

caecum M2 

P4 Lingual 

Cusp Var. 

Tiszapolgár-

Basatanya 
56 53 48 53 57 27 55 

Tiszavalk-

Kenderföldek 
22 22 19 19 22 22 18 

GJPV 17 17 12 12 14 15 11 

Magyarhomorog 10 10 13 10 15 13 14 

Vác  16 16 15 11 12 16 17 

 
 
Analysis 

 Hypotheses. The analysis of genetic variability was used to partially address Research 

Questions 2 and 3. The basic goal was to investigate both between and within cemetery genetic 

variance to discover the patterns of genetic variability that characterized the Early to Middle 

Copper Ages on the Hungarian Plain. Specific hypotheses addressed were: 
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1. If there are significant genetic distances between cemeteries, then these cemeteries represent 

separate communities with reduced gene flow between them. These differences may correlate 

with differences in burial treatment. 

2.  Larger cemeteries, such as Tiszapolgar-Basatanya, will exhibit more genetic variance if they 

represent regional, rather than local, populations. 

3. If there is gender differentiation in burial treatment within a cemetery, then there 

will be significant genetic differences between sexes as indicated by differences in genetic 

variances.  

   In order to investigate these hypotheses, I used both Relethford-Blangero analysis (R 

matrix and Fst; see Relethford and Blangero (1990)) and Smith’s mean measure of divergence to 

analysis both genetic variability and the distances within and between sites.  At sites where it 

was possible due to large sample size (10 or more of both males and females), I compared the 

phenotypic variance between males and females.   

 Analytical Procedures. Analytically, the procedures were divided into two types: dental 

metrics and dental nonmetric traits. Dental nonmetrics were used to calculate Smith’s mean 

measure of divergence. Dental metrics were used in Relethford-Blangero analysis and they were 

also used to compare males and females within sites. 

 Analysis of dental metrics began with comparisons of means between cemetery 

populations to look for significant differences using ANOVA and Kruskal-Wallis tests. This 

initial comparison provided a starting point for further analytical procedures.  Dental metrics 

were then inputed to the computer program RMET 5.0 (freely available online at 

http://konig.la.utk.edu/relethsoft.html; authored by John Relethford) to begin a Relethford-

Blangero analysis. I used cemetery sample size as population estimates as accurate total 

population estimates are not available for Copper Age communities. This analysis generated an 

Fst value, which is a generalized measured of the genetic heterogeneity in the entire sample. It 

also created an R-matrix and a D2 matrix, and these matrices indicated the genetic distance 

between each sample. RMET also calculated the within-group phenotypic variance, and the 

residual values from this variance were used to assess the amount of regional gene flow into each 

population. A higher positive residual value indicates an amount of gene flow higher than 

expected for a single population (i.e. more genes from more populations), and these higher 

residuals might therefore represent regional level cemeteries in this study. Finally, I used RMET 

http://konig.la.utk.edu/relethsoft.html
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to produce a principal coordinate plot that shows in visual form the distance between populations 

in the sample. The Relethford-Blangero analysis produced a generalized view of the within- and 

between-cemetery genetic variances.  

 The analysis of dental nonmetric traits began with comparisons of frequencies of traits 

across populations. I used counts of presence/absence of these traits in a Fisher’s exact test to 

determine if there were significant differences between populations. I then entered the positive 

counts of each trait into the Smith’s mean measure of divergence equation to calculate genetic 

distances between each population. This analysis was similar in nature to the D2 distance 

calculated with dental metrics. Finally, I graphically represented these distances using 

multidimensional scaling.  

 Finally, I returned to dental metrics to calculate comparisons of variance between males 

and females in two cemeteries samples Tiszapolgár-Basatanya and the combined sample of 

Gyula 11Ő, Jászladány, Pusztaistvánháza, and Vészt -Mágor. This analysis was unfortunately 

severely limited by sample sizes. To compare variances, I began with ANOVA tests that 

compared the males and females in cemeteries of sufficient size. Next, I used a Levene’s test to 

evaluate whether the variances between males and females were significantly different. A 

Levene’s test evaluates whether or not the variances of two populations are equivalent. If one sex 

had a significantly higher variance, then this sex likely had more postmartial relocation.  

 All of the above analyses produced a relatively detailed view of the genetic variability 

both within and between cemeteries. This view at multiple scales was used to not only examine 

the above hypotheses, but also to compare and contrast variability in mortuary treatment to then 

develop models for social relations on the Hungarian Plain. I believe it can be used to help 

explain some of the variability seen in mortuary treatment. The above section on Research 

Questions outlined many of these possibilities, but I revisit them in Chapter 7: Discussion. 

 In the next chapter, I detail the results of both sets of analyses.  
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CHAPTER 6 

RESEARCH RESULTS 

 

 In this chapter, I provide the results of my study. I begin with the description of mortuary 

variability. I reserve detailed comparisons of the cemeteries for Chapter 7, but here I indicate the 

primary characteristics of each cemetery using the methodology from Chapter 5.  Next, I detail 

the results of genetic comparisons using the dentition. Again, I address how these comparisons 

applied to my research questions in Chapter 7. 

 I approach each cemetery individually, beginning with a summation of the totals of each 

sex/age cohort. The sex/age cohorts present at each cemetery could vary due to differential 

preservation of identifiable elements, mortality, and cultural practices. Using these sex/age 

cohorts as a baseline, I provide the results of correspondence analyses and comparisons of 

amounts of grave goods. Table 6.1 shows a key to the symbols used in correspondence plots. 

These analyses (as detailed in Chapter 5) indicate the significance of association of specific 

burial treatments, grave goods, and sex/age groups. Correspondence analyses consist of two axes 

and sets of variables plotted on these axes. These analyses are based on a table where age/sex 

variables form the rows and burial treatment variables form the columns.  Variables with strong 

associations will plot close to one another on the axes. If variables plot towards the center of the 

graph, then these variables exhibit limited variability with respect to rows and columns.  Red 

points on the plot indicate age and sex variables, and red lines indicate the distance of age/sex 

variables from the centroid of the plot. Blue points indicate burial treatment variables. 

As stated in Chapter 6, if correspondence plots did not show clear relationships, if there were too 

few variables or age/sex groups, or if the plots were too tightly clustered for easy observation of 

the relationships between variables, then items and burial treatments are compared using 

descriptive comparisons of variables by age and sex. Finally, I describe the distributions of some 

of the more significant aspects of burial treatment to look for patterns and differences within 

sex/age groups.   
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Table 6.1 Master key for correspondence plot 

Age/Sex variables (Red circles). Red 

lines indicate distance from center of 

plot to aid in locating these grouping 

variables. 

Body position and grave good variables (Blue circles) 

Body Position Ceramics Stone and Metal Other 

artifacts 

MALE = M 

FEMALE = F 

JUV.FEMALE = JF 

Y.ADULT FEMALE = FY 

M.ADULT FEMALE = FM 

O.ADULT FEMALE = FO 

JUV. MALE = JM 

Y.ADULT MALE =MY 

M.ADULT MALE = MM 

O.ADULT MALE = MO 

INFANT = I 

CHILD = C 

JUVENILLE = J 

INDET. SUBADULT = ISUB 

ADULT MALE = MA (JASZLADANY 

ONLY) 

RIGHT = R 

LEFT = L 

SUPINE = S 

PRONE = P 

EXTEND = E 

FLEXED= F 

SEMI-FLEXED= 

SF 

 

SMALL OPEN = SO 

LARGE OPEN = LO 

CLOSED= C 

HOLLOW PED.= 

HP 

MISC CER. =MC 

CH TOOL=FT 

CH CORE =FC 

OBS TOOL= OT 

OBS CORE = OC 

QUARTZ=Q 

RADIOLAR=R 

COP 

DAGGER=CD 

COP AWL=CA 

COP DECORAT= 

CDEC 

COP AXE=CAX 

STONE 

AXE=SAX 

MACE 

HEAD=MH 

 

BEADS=B 

PEBBLE =P 

SHELL=S 

GROUND 

STONE=GS 

COLOR=C 

ANTLER 

AXE=AAX 

ANTLER=A 

BONE 

TOOL=BT 

ANI 

BONE=AB 

TEETH=TH 

CORAL=CR 

 
 
 
 Next, I describe the results of the regional comparison of artifact size between 

cemeteries. These comparisons indicate whether artifact size differed significantly between 

cemeteries. Differences in artifact size might be one way that cemeteries were different.  Finally, 

I further examine differences by comparing the mean number of artifacts and artifact types 

between all the cemeteries. 

 I begin description of genetic variability with analysis of dental metric variables. I 

provide initial comparisons of means and variances using ANOVA and Levene’s tests. Next, I 

use Relethford-Blangero analysis (completed using RMET 5.0) to provide a generalized 

description of genetic variability in the project sample. I also use dental metrics to examine 

within-cemetery phenotypic variability between males and females. These comparisons are made 

using ANOVA and Levene’s tests.  

 Finally, I further describe phenotyptic variability using dental non-metrics.  I compare 
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 the frequencies of these traits between populations using Fisher’s Exact tests. Next, I submit the 

data to the Smith’s mean measure of divergence equation in order to calculate the genetic 

distance between the populations. 

 

Mortuary Variability within Cemeteries 

Tiszapolgár Basatanya Period I (ECA) 

Cemetery Demographics.  Period I at Tiszapolgár-Basatanya had individuals from all 

sex and age groups (Table 6.2).  There were twice as many males (n=20) as females (n=10) and 

there were as many subadults of indeterminate sex as adult males and females (n=18). This 

period also had a triple burial that contained two infants and a young adult male. 

 

Table 6.2 Tiszapolgár-Basatanya, Early Copper Age cemetery demographics 

 Y. 

ADULT 

M. 

ADULT 

O. 

ADULT 

INDET. 

ADULT 

INFANT CHILD JUVENILE INDET. 

AGE 

TOTAL 

MALE 10 1 5 0 0 0 4 0 20 

FEMALE 4 3 3 0 0 0 0 0 10 

INDETER. 0 0 0 2 7 6 2 1 18 

 

 

Body Position.  Period I at Tiszapolgár-Basatanya had the most varied body positioning 

of all cemetery groups in the sample. It included extended and supine body positions not present 

at any other cemetery (Table 6.3). Figure 6.1 shows the results of the correspondence analysis on 

body position variables.   
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Table 6.3 Tiszapolgár-Basatanya (ECA) body position 

  RIGHT LEFT PRONE SUPINE FLEXED SEMIFLEXED EXTENDED 

FEMALE 0 5 1 4 0 3 7 

Y. ADULT FEMALE 0 3 0 0 0 2 1 

M. ADULT FEMALE 0 2 0 1 0 1 3 

O. ADULT FEMALE 0 0 1 2 0 0 3 

MALE 12 1 1 5 1 13 6 

JUV. MALE 4 0 0 0 0 4 0 

Y. ADULT MALE 6 1 1 1 1 7 2 

M. ADULT MALE 1 0 0 0 0 1 0 

O. ADULT MALE 1 0 0 4 0 1 4 

INFANT 1 3 0 1 0 2 1 

CHILD  5 0 0 1 1 3 2 

JUVENILE 1 1 0 0 1 1 0 
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Figure 6.1 Tiszapolgár-Basatanya (ECA) correspondence plot of body position 

 

 

The correspondence analysis reveals a complex relationship between body position and 

sex/age groups due to the high number of age/sex groups and burial position variables.  Females 

are strongly associated with left side burials, and males are mostly associated with right side 

burials (i.e. one male was buried on his left side and no females were buried on their right). 

Infants show almost as strong an association with left sided burials as the females. Extended, 

supine, and prone burials (the rarest body positions in this study) are associated here with older 

adults, young and middle age adult males show a strong association with semi-flexed burials, and 
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they are both somewhat less associated with flexed burials. The children in Period I associate 

with right-sided burials, and flexed and semi-flexed positions. This patterning may suggest that 

most of the children may have been male, or at least they were buried in a similar manner to 

young and middle age adult males.  

Ceramics. All ceramic types were present during Period I. There was also a clay weight 

included in the grave of an old adult male (classified under miscellaneous ceramic item) (Table 

6.4).  

 

Table 6.4 Tiszapolgár-Basatanya (ECA) Ceramics  

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED MISC 

CERAMIC 

FEMALE 29 10 13 14 0 

Y. ADULT FEMALE 10 2 6 5 0 

M. ADULT FEMALE 14 5 4 6 0 

O. ADULT FEMALE 5 3 3 3 0 

MALE 51 3 31 30 1 

JUV. MALE 4 0 5 2 0 

Y. ADULT MALE 34 3 14 15 0 

M. ADULT MALE 2 0 2 3 0 

O. ADULT MALE 9 0 10 10 1 

INDET. SUBADULT 1 0 0 0 0 

INFANT 8 3 4 3 0 

CHILD  15 1 4 6 0 

JUVENILE 2 0 1 0 0 

 

 

As ceramics were a common item in burials of all ages and sexes, a correspondence plot 

demonstrates few strong associations between ceramic types and age/sex groups, and it is not 

displayed here.  Young and middle age adult females were buried more often with small open 

vessels, hollow pedestaled vessels, and closed vessels. Overall, old adult females had fewer 
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ceramics compared to other females. Small open vessels were also often buried with young adult 

males, infants, juveniles, and children. 

 Table 6.5 indicates the mean numbers of ceramic artifacts by sex/age cohort. On average, 

females had more ceramics than males, but the difference was not large. There was clear 

reduction in the amount of small open vessels placed in graves with age (i.e. older adults had 

fewer small open vessels), and this relationship existed for both males and females. All other 

ceramic types did not show as a clear a decrease by age.  This relationship of small vessels with 

age did not extend to subadults who show roughly equivalent amounts of these small vessels 

until adulthood.  

 

Table 6.5 Tiszapolgár-Basatanya (ECA) mean numbers of ceramic types 

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED MISC 

CERAMIC 

FEMALE 2.90 1.11 1.44 1.40 0 

Y. ADULT FEMALE 3.33 1.00 2.00 1.67 0 

M. ADULT FEMALE 3.50 1.25 1.00 1.50 0 

O. ADULT FEMALE 1.67 1.00 1.50 1.00 0 

MALE 2.68 1.50 2.07 1.88 1.00 

JUV.MALE 2.00 0 1.67 1.00 0 

Y. ADULT MALE 3.40 1.50 2.00 1.88 0 

M. ADULT MALE 2.00 0 2.00 3.00 0 

O. ADULT MALE 1.80 0 2.50 2.00 1.00 

INDET.SUBA 1.00 0 0 0 0 

INFANT 2.00 1.00 1.33 1.00 0 

CHILD  2.50 1.00 1.33 1.50 0 

JUVENILE 2.00 0 1.00 0 0 

 

 

Stone and Metal.  Burials during Period I at Tiszapolgár-Basatanya contained a large 

variety of stone and metal tool items, and the grave goods included some items rare to the 

sample. These rarer items included the only mace heads found in the sample and quartzite tools 
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(Table 6.6). No items from this category were found with subadults of indeterminate age, middle 

adult females, or juveniles of indeterminate sex.  

 

Table 6.6 Tiszapolgár-Basatanya (ECA) stone and metal artifacts  

 CH 

TOOL 

CH 

CORE 

OBS 

TOOL 

OBS 

CORE 

QUARTZ COP 

DECOR 

STONE 

AXE 

MACE 

HEAD 

FEMALE 0 0 0 0 2 5 0 0 

Y. ADULT FEMALE 0 0 0 0 2 4 0 0 

O. ADULT FEMALE 0 0 0 0 0 1 0 0 

MALE 67 1 10 1 0 5 2 1 

JUV.MALE 1 0 0 0 0 1 0 0 

Y. ADULT MALE 34 1 3 1 0 3 1 1 

M.ADULT MALE 2 0 0 0 0 0 0 0 

O. ADULT MALE 28 0 5 0 0 1 1 0 

INFANT 1 0 0 0 0 4 0 0 

CHILD  5 0 1 0 0 2 0 0 

 

 

The correspondence analysis revealed very strong associations between sex and age 

groups and stone/metal artifacts, but the plot clustered many variables too close to distinguish 

and it is not shown here. Chert items, obsidian items, stone axes, and mace heads were often 

buried with males in all age categories (except juvenile males).  These artifacts were not buried 

with females at all, and only with children and infants in a few cases.  However, female graves 

did contain quartzite tools and copper decorative items, though infants, children, and young adult 

male graves contained the most copper decorative items.  These data suggest that most stone 

items (except quartzite) were strongly connected with the identity of being an adult male.  

 Table 6.7 indicates the mean number of stone and metal items by age/sex cohort.  There 

may have been an increase in the amount of chert tools with age, but this was complicated by the 

limited number of middle age adult males (n=1) in the sample.  Copper artifacts during this 

period were most often buried with young adult females and infants (who may have been female, 



99 
 

but this was indeterminate). These differences in copper and chert tools were the only clear 

disparities in the sample. 

 
 
Table 6.7 Tiszapolgár-Basatanya (ECA) mean numbers of stone and metal types 

 CH TOOL CH CORE OBS 

TOOL 

OBS 

CORE 

QUARTZ COP 

DECOR 

STONE 

AXE 

MACE 

HEAD 

FEMALE 0 0 0 0 2.00 1.67 0 0 

Y. ADULT 

FEMALE 

0 0 0 0 2.00 2.00 0 0 

O. ADULT 

FEMALE 

0 0 0 0 0 1.00 0 0 

MALE 4.79 1.00 1.67 1.00 0 1.25 1.00 1.00 

JUV.MALE 1.50 0 2.00 0 0 1.00 0 0 

Y. ADULT 

MALE 

4.86 1.00 1.00 1.00 0 1.50 1.00 1.00 

M.ADULT 

MALE 

2.00 0 0 0 0 0 0 0 

O. ADULT 

MALE 

7.00 0 2.50 0 0 1.00 1.00 0 

INFANT 1.00 0 0 0 0 4.00 0 0 

CHILD  1.67 0 1.00 0 0 1.00 0 0 

  
 

Other Artifacts. Period I from Tiszapolgár-Basatanya had a large variety of other 

artifacts including beads, quartzite pebbles, ground stone artifacts, lumps of ochre, antler axes 

and other antler artifacts, bone tools, animal bones, and teeth (Table 6.8). Subadults of 

indeterminate age had no artifacts from this category.  
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Table 6.8 Tiszapolgár-Basatanya (ECA) other artifacts  

 BEADS 
PEBBL

E 

SHEL

L 

GROUN

D STO 

COLO

R 

ANTLE

R AXE 

ANTLE

R 

BON

E 

TOO

L 

ANI 

BON

E 

TEET

H 

FEMALE 14 6 5 1 0 0 0 0 5 2 

Y. ADULT 

FEMALE 
7 2 1 0 0 0 0 0 0 1 

M. ADULT 

FEMALE 
1 4 3 0 0 0 0 0 4 1 

O. ADULT 

FEMALE 
6 0 1 1 0 0 0 0 1 0 

MALE 2 0 7 0 2 3 10 3 37 10 

JUV.MALE 0 0 3 0 1 0 1 1 6 0 

Y.ADULT MALE 1 0 2 0 0 1 4 1 20 3 

M.ADULT MALE 0 0 0 0 0 0 0 0 2 1 

O. ADULT MALE 1 0 2 0 1 2 5 1 9 6 

INFANT 7 0 0 0 0 0 0 0 1 0 

CHILD 2 0 0 0 0 0 0 0 5 0 

JUVENILE 0 0 0 0 0 0 0 0 0 1 

 

 

The correspondence plot of stone and metal artifacts was of limited utility due to strong 

clustering of variables near the center of the plot, and it is not shown here.  Bone tools, animal 

bones, teeth, and antler axes, colored ochre, and other antler artifacts were most often buried 

with males. Conversely, females were frequently buried with pebbles, shells, beads, and ground 

stone artifacts. Most pebbles and shells were found with middle age adult females. Older adult 

females had ground stone artifacts and beads in graves more often. Young adult female had 

‘female’ items (beads, pebbles, shells) in many cases, but ground stone artifacts, not found in 

young adult female graves, were an exception. Infants were often found with female items, and 

children’s graves had female and some male items.  
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Table 6.9 indicates the mean numbers of other artifacts by age and sex groups.  One 

pattern that appears in examination of means is the increase in the average amount of beads in 

female graves with age.  Conversely, the amount of animal bones in male graves decreases with 

age. Ground stone artifacts are found exclusively with old adult females. Other patterns may be 

present, but none are as clear as those described above.  

 
 
Table 6.9 Tiszapolgár-Basatanya (ECA) mean numbers of other artifacts   

 BEADS PEBBLE SHELL GROUND 

STO 

COLOR 

 

ANTLER 

AXE 

ANTLER BONE 

TOOL 

ANI 

BONE 

TEETH 

FEMALE 2.80 1.00 1.00 1.00 0.00 0.00 0.00 0.00 1.67 1.00 

Y. ADULT 

FEMALE 

2.33 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 

M. 

ADULT 

FEMALE 

1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 2.00 1.00 

O. ADULT 

FEMALE 

6.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 

MALE 1.00 0.00 1.17 0.00 1.00 1.00 2.00 1.00 2.18 1.43 

JUV.MAL

E 

0.00 0.00 1.50 0.00 1.00 0.00 1.00 1.00 2.00 0.00 

Y.ADULT 

MALE 

1.00 0.00 1.00 0.00 0.00 1.00 2.00 1.00 2.50 1.50 

M.ADULT 

MALE 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 1.00 

O. ADULT 

MALE 

1.00 0.00 1.00 0.00 1.00 1.00 2.50 1.00 1.80 1.50 

INFANT 3.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 

CHILD  1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00 

JUVENILE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 
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Triple burial.  Period I had one triple burial that provides an example of how mortuary 

treatment was approached with the interment of individuals of different genders and ages. The 

triple burial from Period I contained a young adult male and two infants. The burial contents 

were four small open vessels, two hollow pedestal vessels, a closed vessel, two chert tools, 75 

beads (counted as 1 in the project methodology), a ground stone artifact, two antler artifacts, two 

animal bone types, and one tooth artifact for a total of 16 items and 9 total types.  The burial 

contains items that showed associations with either males or females. For example, ground 

stones were found only with females, and chert tools were found mostly with males.  This 

evidence may suggest that multiple burials contained representations of all the various genders 

and ages within the burial.  However, the burial contains an amount of items comparable to the 

amounts of items contained in many male burials.  

Summary of Burial Treatment. Table 6.10 shows the mean number of total items and 

mean number of total types per grave for each sex and age group. Old adult males had the most 

items and artifact types.  Adult males and females of equivalent age cohorts did not have 

equivalent numbers of items, and males on average had higher numbers of grave goods. 

Subadults had fewer grave goods and grave good types than adults, and the numbers of items 

seems to increase with age. It is difficult to confirm this without more juveniles, but the pattern 

generally holds. 
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Table 6.10 Tiszapolgár-Basatanya (ECA) mean number of total items and types 

 MEAN 

TOTAL NO. 

OF ITEMS 

MEAN 

TOTAL NO. 

OF TYPES 

FEMALE 10.60 6.40 

Y. ADULT FEMALE 13.33 7.00 

M. ADULT FEMALE 10.50 6.75 

O. ADULT FEMALE 8.00 5.33 

MALE 13.85 6.35 

JUV. MALE 7.75 5.00 

Y. ADULT MALE 14.20 6.00 

M. ADULT MALE 12.00 6.00 

O. ADULT MALE 18.40 8.20 

INFANT 4.43 2.57 

CHILD  6.83 4.33 

JUVENILE 2.00 1.50 

 

 

 The inclusion of many individuals from most sex and age cohorts allows for the 

observation of many patterns. Generally, females were buried on their left, and males on their 

right, but there was one male exception to this pattern. Further, the more rare burial positions 

(supine and prone) were reserved for older adult males and females.  Ceramics were generally 

associated closely with both sexes, but there was an age gradient in the number of small open 

vessels where the number of these vessels decreased with age. Stone items (chert, obsidian, 

stone axes and mace heads) were probably exclusively male items, and the presence of these 

items in subadult graves may indicate the male gendering of these infants and children or the 

connection of these subadults to males.  Conversely, copper items and quartzites were more 

closely connected to females, though only quartzite tools were found in female graves 

exclusively.  Beads, shells, quartzite pebbles, and ground stone artifacts were buried with 

females, but ground stone artifacts were found only with old adult females. Further, numbers of 
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beads increased in female graves with age, while animal bones decreased in male graves with 

age.  

 

Tiszapolgár-Basatanya Period II (MCA) 

Cemetery Demographics.  Tiszapolgár-Basatanya had individuals from all sex/age 

groups represented during Period II (Table 6.11).  There were relatively equivalent numbers of 

males and females in the cemetery (n=31 and 34, respectively), but unlike Period I, there were 

less subadult individuals (n=10).  There were also four double burials: a middle age adult female 

and an older male, a young adult female and an infant, a young adult female and an infant, and a 

young male and juvenile female. 

 

Table 6.11 Tiszapolgár-Basatanya Period II (Middle Copper Age) cemetery demographics  

 Y. 

ADULT 

M. 

ADULT 

O. 

ADULT 

INDET. 

ADULT 

INFANT CHILD JUVENILE INDET. 

AGE 

TOTAL 

MALE 6 13 5 0 0 0 7 0 31 

FEMALE 13 13 4 0 0 0 2 2 34 

INDETER. 0 0 0 4 2 1 0 3 10 

 

 

Body Position.  There were fewer body position variants in than in Period I, but Period II 

had a young female in a prone position (Table 6.12). No other Middle Copper Age individuals in 

the sample were buried in a prone body position.  Figure 6.2 indicates the results of the 

correspondence analysis on body position. 
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Table 6.12 Tiszapolgár-Basatanya (MCA) body position 

 RIGHT LEFT PRONE FLEXED  SEMI-

FLEXED 

FEMALE 3 29 1 21 10 

JUV.FEMALE 1 1 0 1 1 

Y. ADULT FEMALE 0 11 1 9 3 

M. ADULT FEMALE 2 11 0 7 5 

O. ADULT FEMALE 0 4 0 3 1 

MALE 24 5 0 20 7 

JUV.MALE 6 1 0 4 2 

Y. ADULT MALE 5 1 0 5 1 

M. ADULT MALE 8 3 0 8 3 

O. ADULT MALE 5 0 0 3 1 

INFANT 1 1 0 1 1 

CHILD 2 0 0 2 0 

JUVENILE 1 0 0 1 0 
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Figure 6.2 Tiszapolgár-Basatanya (MCA) correspondence plot of body position  

 

The correspondence plot reveals some subtle relationships between sex and age groups 

and body positions.  First, females of all age groups were usually buried on their left and males 

of all age groups were buried on their right, but there were some exceptions.  One notable 

exception was the young adult female buried in a prone position.  Flexed and semi-flexed burials 

did not cluster with any particular age or sex group (both variable points are near the center of 

the plot), but there may have been some association between semi-flexed burials and juvenile 

females and infants. 
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Ceramics. All ceramic types were present during Period II (Table 6.13).  In addition, 

there was a clay whorl buried with a middle age adult male and a ceramic object of unknown 

type buried with an old adult female (both classified under miscellaneous ceramic). Figure 6.3 

indicates the results of the correspondence analysis on ceramic variables. 

 
 
Table 6.13 Tiszapolgár-Basatanya (MCA) ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED MISC. 

CERAMIC 

FEMALE 65 41 14 41 1 

JUV. FEMALE 1 1 0 1 0 

Y. ADULT FEMALE 32 18 5 18 0 

M. ADULT FEMALE 22 12 4 12 0 

O. ADULT FEMALE 8 8 3 7 1 

MALE 39 11 4 28 1 

JUV. MALE 7 2 0 6 0 

Y. ADULT MALE 5 2 2 6 0 

M. ADULT MALE 22 7 1 10 1 

O. ADULT MALE 5 0 1 6 0 

INFANT 4 0 0 2 0 

CHILD 4 0 0 2 0 

JUVENILE 2 1 0 0 0 
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Figure 6.3 Tiszapolgár-Basatanya (MCA) correspondence plot of ceramic variables 

 

The correspondence plot shows some complex relationships between ceramic types and 

age/sex groups. Females cluster closer to several ceramic variables, with the exceptions of closed 

vessels and small open vessels. Closed and small open vessels plot towards the male variables on 

the figure (left).  Small open vessels were somewhat ambiguous in their placement, as they may 

have close associations with middle age adult males and young adult females. Hollow pedestal 

vessels most closely associated with old adult females, and large open vessels may have close 

associations with juvenile, young, and middle age adult females. The associations of closed 

vessels are ambiguous, but seem more closely associated with either males in general or juvenile 
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males.  Overall, the patterns in ceramics are much more ambiguous than they appeared in Period 

I at Tiszapolgár-Basatanya. 

 Table 6.14 shows the mean numbers of ceramic types by sex and age groups.  Females 

had more ceramics on average, but the difference was not great.  There were no clear gradients 

or patterns for the ceramic variables between or within sex and age groups. 

 
 
Table 6.14 Tiszapolgár-Basatanya (MCA) mean numbers of ceramic types  

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED MISC 

CERAMIC 

FEMALE 1.97 1.24 0.42 1.24 0.03 

JUV.FEMALE 0.50 0.50 0.00 0.50 0 

Y. ADULT FEMALE 2.46 1.38 0.38 1.38 0 

M. ADULT FEMALE 1.69 0.92 0.31 0.92 0 

O. ADULT FEMALE 2.00 2.00 0.75 1.75 0 

MALE 1.27 0.37 0.13 0.90 0 

JUV.MALE 0.33 0.17 0.00 1.00 0 

Y. ADULT MALE 0.83 0.33 0.33 1.00 0 

M. ADULT MALE 1.69 0.54 0.08 0.77 0 

O. ADULT MALE 1.00 0.00 0.20 1.20 0 

INFANT 2.00 0.00 0.00 1.00 0 

CHILD 2.00 0.00 0.00 1.00 0 

JUVENILE 2.00 1.00 0.00 0.00 0 

 
 
Stone and Metal.  Period II had a variety of stone and metal artifacts (Table 6.15).  No 

artifacts from this category were associated with indeterminate subadults, infants, juveniles of 

indeterminate sex, juvenile females, or old adult females. Figure 6.4 indicates the results of the 

correspondence analysis on stone and metal variables.  
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Table 6.15 Tiszapolgár-Basatanya (MCA) stone and metal artifacts 

 CH 

TOOL 

CH 

CORE 

OBS 

TOOL 

OBS 

CORE 

RADIOLA

RITE 

QUAR

TZ 

COP 

DAGGER 

COP 

AWL 

COP 

DÉCOR 

STONE 

AXE 

FEMALE 9 0 2 1 1 0 0 1 3 0 

Y. ADULT 

FEMALE 

4 0 1 1 1 0 0 0 3 0 

M. ADULT 

FEMALE 

4 0 0 0 0 0 0 0 0 0 

MALE 28 1 4 4 0 1 1 5 3 2 

JUV.MALE 7 0 0 1 0 0 0 2 0 0 

Y. ADULT 

MALE 

5 0 0 0 0 0 0 0 0 0 

M. ADULT 

MALE 

9 0 3 2 0 1 1 3 1 1 

O. ADULT 

MALE 

7 1 1 1 0 0 0 0 2 1 

CHILD 1 0 0 0 0 0 0 0 0 0 
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Figure 6.4 Tiszapolgár-Basatanya (MCA) correspondence plot of stone and metal artifacts  

 

 The correspondence analysis reveals a very complex set of relationships, and these 

correlations are much more complicated than those in Period I.  Copper decorative items and 

radiolarite items are most closely clustered with young adult females, but also with females in 

general.  Despite some similarity in grave goods with young adult females, middle age adult 

females do not cluster with any of these artifacts.  Chert tools and cores cluster near the center of 

the graph, and are most closely related to males. Most interesting are the artifacts that clustered 

with middle age adult males. These artifacts include copper awls, stone axes, and obsidian tools 

and cores.  To some degree, copper daggers and quartzite tools also are associated with middle 
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age adult males. A single child associated with a single chert tool is represented by a close 

association between these two variables.  

 Table 6.16 indicates the mean number of stone and metal artifacts by sex and age group.  

These means reveal some differences in artifact distributions.  Male graves had more chert tools 

than female graves.  Quartzite tools, copper daggers, chert cores, and stone axes did not occur in 

female graves, but radiolarite tools were restricted to female graves.  There is no clear gradient in 

chert tools, but females show an increase in the number of these items by age. The low means for 

all items indicate a generally lesser number of individual items per grave than was seen during 

Period I at the same cemetery.  

 

Table 6.16 Tiszapolgár-Basatanya (MCA) mean numbers of stone and metal artifacts  

 CH 

TOOL 

CH 

CORE 

OBS 

TOOL 

OBS 

CORE 

RADIOLARITE QUARTZ COP 

DAGGER 

COP 

AWL 

COP 

DÉCOR 

STONE 

AXE 

FEMALE 0.27 0.00 0.06 0.03 0.03 0.00 0.00 0.03 0.09 0.00 

Y. ADULT 

FEMALE 

0.31 0.00 0.08 0.08 0.08 0.00 0.00 0.00 0.23 0.00 

M. ADULT 

FEMALE 

0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MALE 0.90 0.03 0.13 0.13 0.00 0.03 0.03 0.17 0.10 0.07 

JUV.MALE 1.00 0.00 0.00 0.17 0.00 0.00 0.00 0.33 0.00 0.00 

Y. ADULT 

MALE 

0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

M. ADULT 

MALE 

0.69 0.00 0.23 0.15 0.00 0.08 0.08 0.23 0.08 0.08 

O. ADULT 

MALE 

1.40 0.20 0.20 0.20 0.00 0.00 0.00 0.00 0.40 0.20 

CHILD 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
 

Other Artifacts. There was a diversity of other artifacts at Tiszapolgár-Basatanya during 

Period II including beads, pebbles, shells, ground stone artifacts, ochre bone tools, animal bones, 
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and teeth (Table 6.17). No artifacts from this category are associated with infants, children, 

female juveniles, or juveniles of indeterminate sex.  

 

Table 6.17 Tiszapolgár-Basatanya (MCA) other artifacts  

 BEAD

S 

PEBBL

E 

SHEL

L 

GROUND 

STO 

COLO

R 

BONE 

TOOL 

ANI 

BONE 

TEET

H 

FEMALE 24 7 1 1 3 5 10 0 

Y. ADULT 

FEMALE 

19 4 1 1 1 4 5 0 

M. ADULT 

FEMALE 

2 1 0 0 0 1 3 0 

O. ADULT 

FEMALE 

1 1 0 0 1 0 1 0 

MALE 0 1 1 1 1 0 16 1 

JUV.MALE 0 0 0 0 0 0 3 0 

Y. ADULT MALE 0 0 0 0 0 0 3 0 

M. ADULT MALE 0 1 0 1 0 0 7 1 

O. ADULT MALE 0 0 1 0 1 0 3 0 

 

 

The correspondence analysis did not plot easily distinguished relationships between 

variables. The plot is not shown here, but the cross tabulation table above does indicate some 

relationships.  Females were often buried with beads and quartzite pebbles.  One middle age 

adult male had a ground stone artifact inclusion, and one older adult male was buried with a 

shells. Both of these males’ graves are in contrast to Period I at the cemetery where these items 

were often found with females.  Middle age adult males also are buried with tooth artifacts 

(exclusive to middle adults) and animal bones. Old adult males and old adult females are both 

buried with ochre fragments. Young adult and middle age adult females often had bone tools, 

and these items were included nearly as frequently as they were with males.  The graves of 

infants and children did not contain any of the artifacts from this category. 
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 Table 6.18 shows the mean numbers of other artifacts by sex and age group.  Few clear 

differences are present within these means.  There may be a decrease in the number of beads 

associated with females as age increases, but the difference between middle age and old adult 

females is subtle.  Male graves did not contain beads, and only old adult males contained ochre 

color.  Teeth were exclusively found in middle age adult male graves. Bone tools were found 

only in female graves.  

 
 
Table 6.18 Tiszapolgár-Basatanya (MCA) mean numbers of other artifacts  

 BEADS PEBBLE SHELL GROUND 

STO 

COLOR BONE 

TOOL 

ANI 

BONE 

TEETH 

FEMALE 0.73 0.21 0.03 0.03 0.09 0.15 0.30 0.00 

Y. ADULT FEMALE 1.46 0.31 0.08 0.08 0.08 0.31 0.38 0.00 

M. ADULT FEMALE 0.15 0.08 0.00 0.00 0.00 0.08 0.23 0.00 

O.ADULT FEMALE 0.25 0.25 0.00 0.00 0.25 0.00 0.25 0.00 

MALE 0.00 0.03 0.03 0.03 0.03 0.00 0.50 0.03 

JUV.MALE 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 

Y. ADULT MALE 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 

M. ADULT MALE 0.00 0.08 0.00 0.08 0.00 0.00 0.54 0.08 

O. ADULT MALE 0.00 0.00 0.20 0.00 0.20 0.00 0.60 0.00 

 

 

Double burials. There were four double burials during Period II. Table 6.19 summarizes 

the individuals and grave goods in double graves. These burials contained mostly ceramics, and 

only a few other items.  None of the items in any of the double burials were clearly associated 

with either males, females, or a particular age group in the above analysis, and this made the 

gendering represented in the double burials particularly ambiguous.  The graves did not contain 

any more items on average than individual burials, and the grave furnishings may represent only 

one of the individuals interred.  In three of the double burials, one of the individuals was an 

infant, and it is possible that the infant’s status and identity was not represented in these cases. 
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Table 6.19 Tiszapolgár-Basatanya (MCA) double burials  

INDIVIDUALS  

 

SMALL 

OPEN 

LARGE 

OPEN 

CLOSED CH TOOL BEADS COLOR ANIMAL 

BONE 

O. adult male, 

M. adult 

female 

1 1 0 1 0 0 1 

Y. adult 

female, infant 

2 2 3 1 0 0 0 

Y.adult female, 

infant 

3 1 1 0 12 1 0 

Y.adult male, 

infant 

3 0 0 0 0 0 0 

 

 

Summary of Burial Treatment. Table 6.20 shows the mean number of total items and 

mean number of total types per grave for each sex and age group. Females had a higher number 

of items and types on average than males, but there is no clear pattern as age increased.  

Conversely, the number and types of grave goods increase with age for males.  Subadults had 

fewer grave goods and types than adults. Juvenile females had the lowest means of all age 

groups.  
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Table 6.20 Mean total items and types at Tiszapolgár-Basatanya (MCA) 

 MEAN TOTAL ITEMS MEAN TOTAL TYPES 

FEMALE 7.00 4.30 

JUV.FEMALE 1.50 1.50 

Y. ADULT FEMALE 9.08 5.15 

M. ADULT FEMALE 4.69 3.23 

O. ADULT FEMALE 7.75 4.50 

MALE 4.97 3.87 

JUV.MALE 3.50 2.50 

Y. ADULT MALE 3.83 3.33 

M. ADULT MALE 5.54 4.31 

O. ADULT MALE 6.00 5.20 

INFANT 3.00 2.00 

CHILD 3.50 2.50 

JUVENILE 3.00 2.00 

 

 

Patterns are less clear during Period II than Period I, but some general patterns are 

present. Most females were buried on their left side and most males were buried on their right 

with some exceptions in both sexes. One female was buried in a prone position.  Ceramics have 

ambiguous associations. Ceramics generally are associated with females, but closed vessels are 

more commonly associated with males, hollow pedestal vessels and large open vessels are linked 

to middle and old females, and small vessels have ambiguous associations.  Males are linked to 

chert and obsidian items, copper daggers and awls, stone axes, quartzite tools, ochre fragments, 

animal bones, and teeth. Most of these items are strongly tied to middle age adult males in 

particular. Young adult males are linked to animal bones, and old adult males are correlated with 

ochre fragments.  Females are associated with beads, pebbles, shells, bone tools, copper 

decorative items and radiolarite tools.  Copper items and radiolarites are linked to young adult 

females.  In general, there were fewer grave goods per grave than in Period I of Tiszapolgár-

Basatanya. 
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Vésztő-Mágor 

Cemetery Demographics. Vészt -Mágor is unique among the cemeteries in the sample 

as more children and infants were buried than adults (Table 6.21). As indicated in Chapter 4, 

some researchers have suggested that it may have been a children’s cemetery at some point. 

 

Table 6.21 Vészt -Mágor cemetery demographics  

 Y.ADULT M.ADULT INFANT CHILD TOTAL 

MALE 3 0 0 0 3 

FEMALE 1 1 0 0 2 

INDETER. 0 0 5 7 12 

 

 

Body Position. Unlike the other Early Copper Age cemetery in the sample (Tiszapolgár-

Basatanya Period I), Vészt -Mágor had a limited number of body positions (Table 6.22). 

Individuals were buried on their left or right side and flexed. Figure 6.5 indicates the results of 

the correspondence analysis on body position variables. 

 

Table 6.22 Vészt -Mágor body position 

 RIGHT LEFT FLEXED 

FEMALE 1 1 2 

Y. ADULT FEMALE 1 0 1 

M. ADULT FEMALE 0 1 1 

MALE 2 0 2 

Y. ADULT MALE 2 0 2 

INFANT 0 1 1 

CHILD 3 3 4 
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Figure 6.5 Vészt -Mágor correspondence plot of body position variables 

 

The limited number of body position variables produced a simple set of associations on 

the correspondence plot. Flexed position is approximately equally associated with all age/sex 

groups (central position in the plot). Males are associated with right side burials but the females 

were buried on different sides. The young female is buried on her right side and the middle age 

adult female buried on her left side.  

Ceramics. The Vészt -Mágor burial ceramic assemblage included all ceramic types 

except closed vessels (Table 6.23), which were more characteristic of the Middle Copper Age. 

One child was buried with a ceramic anklet (classified under miscellaneous ceramic).  
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Table 6.23 Vészt -Mágor ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HP MISC. 

CERAMIC 

FEMALE 5 2 2 0 

Y. ADULT FEMALE 3 0 1 0 

M. ADULT FEMALE 2 2 1 0 

MALE 12 2 3 0 

Y. ADULT MALE 12 2 3 0 

INFANT 9 0 2 0 

CHILD 32 1 2 1 

 

 

The correspondence plot indicated some relationships between ceramics and age/sex 

cohorts, but as ceramics were often found with all age and sex groups and clear relationships 

were difficult to distinguish as the variables tended to plot near the center. Therefore, the 

correspondence plot is not shown. Small open vessels were found with most sex and age groups, 

and the majority of small vessels are with males, infants, children, and to a lesser extent, young 

adult females. Large open vessels were found with all groups except infants and young adult 

females. Hollow pedestal vessels were found with all age and sex cohorts.  

 Table 6.24 shows the mean number of ceramic artifacts by age and sex group.  Males, 

infants, and children had larger numbers of small open vessels, but middle age adult females had 

larger numbers of large open vessels.  
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Table 6.2Ő Vészt -Mágor mean numbers of ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HP MISC 

CERAMIC 

FEMALE 2.50 2.00 1.00 0.00 

Y. ADULT FEMALE 3.00 0.00 1.00 0.00 

M. ADULT FEMALE 2.00 2.00 1.00 0.00 

MALE 4.00 1.00 1.50 0.00 

Y. ADULT MALE 4.00 1.00 1.50 0.00 

INFANT 4.50 0.00 2.00 0.00 

CHILD 4.57 1.00 1.00 1.00 

  

 

Stone and Metal. Vészt -Mágor contained very few artifacts from this category; there 

were only a few copper pins and chert tools that were mostly in adult graves (Table 6.25). Infants 

and the one middle age adult female were not associated with any of these artifacts. chert tools 

were associated with adult males and females, and one copper item was associated with a child.  

Due to the limited number of these artifact types, no correspondence analysis was possible, and 

comparison of means was of no utility.  

 

Table 6.2ő Vészt -Mágor stone and metal 

 CH 

TOOL 

COP 

DÉCOR 

FEMALE 1 0 

Y. ADULT FEMALE 1 0 

MALE 1 0 

Y. ADULT MALE 1 0 

CHILD 0 1 

 

 

Other artifacts. There were a limited number of other artifacts at Vészt -Mágor 

including beads, shells, bone tools, antler tools, animal bones, and teeth (Table 6.26). None of 
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these artifacts were associated with the middle age adult female. Once again, correspondence 

analyses and comparisons of means were of limited utility due to low numbers of artifacts and 

burials.  Bone tools, animal bones, and antler items were associated only with males. Teeth 

artifacts were only associated with young adult females. In contrast to other cemeteries in the 

sample, beads and shells were not found with adult females. These artifacts were associated with 

infants and children.  

 

Table 6.26 Vészt -Mágor other artifacts 

 BEADS SHELL BONE 

TOOL 

ANTLER  ANI 

BONE 

TEETH 

FEMALE 0 0 0 0 0 1 

Y. ADULT FEMALE 0 0 0 0 0 1 

MALE 0 0 1 1 2 0 

Y. ADULT MALE 0 0 1 1 2 0 

INFANT 3 0 0 0 0 0 

CHILD 1 1 0 0 0 0 

 

Summary of Burial Treatment. Table 6.27 summarizes the mean number of items and 

types by age and sex group. At Vészt -Mágor, adult males were buried with more items than 

adult females, but the number of types was nearly equivalent. Children had number of items 

approximately equal to adult females, but fewer types.  
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Table 6.27 Vészt -Mágor mean number of items and types 

 MEAN NUMBER OF ITEMS MEAN NUMBER OF TYPES 

FEMALE 5.50 3.50 

Y. ADULT FEMALE 6.00 4.00 

M. ADULT FEMALE 5.00 3.00 

MALE 7.33 4.00 

Y. ADULT MALE 7.33 4.00 

INFANT 2.80 1.00 

CHILD 5.57 2.00 

 

  
The Early Copper Age component at Vészt -Mágor was small, but some basic patterns 

can still be distinguished.  Small ceramic vessels were associated with most age and sex groups. 

Chert tools were only found in adult graves. Males were associated with antler objects, bone 

tools, and animal bones.  Females were associated with tooth artifacts. Beads and shells were 

only found with subadults. 

 

Tiszavalk-Kenderföldek 

Cemetery Demographics. Tiszavalk-Kenderföldek had individuals from all age and sex 

groups (Table 6.28).  More females (n=13) were buried at the cemetery than males (n=8).  There 

were nearly as many subadults (n=14) as there were females.  

 

Table 6.28 Tiszavalk-Kenderföldek cemetery demographics  

 Y.ADULT M.ADULT O.ADULT INDETER. 

ADULT 

INFANT CHILD JUVNILE INDETER. 

AGE 

TOTAL 

MALE 1 4 3 0 0 0 0 0 8 

FEMALE 6 3 2 0 0 0 1 1 13 

INDETER. 1 1 2 1 6 1  7 19 
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Body Position.  Tiszavalk-Kenderföldek, much like Period II Tiszapolgár-Basatanya, 

generally had a limited number of body positions, but one young adult female was buried in a 

supine position with the legs bent and flexed (Table 6.29). 

 

Table 6.29 Tiszavalk-Kenderföldek body position 

 RIGHT LEFT SUPINE FLEXED  SEMI-

FLEXED 

FEMALE 5 7 0 12 1 

JUV.FEMALE 0 1 0 1 0 

Y. ADULT FEMALE 2 3 1 6 0 

M. ADULT FEMALE 2 1 0 2 1 

O. ADULT FEMALE 1 1 0 2 0 

MALE 7 1 0 8 0 

Y. ADULT MALE 1 0 0 1 0 

M. ADULT MALE 4 0 0 4 0 

O. ADULT MALE 1 2 0 3 0 

INDET.SUB 4 0 0 4 0 

INFANT 4 1 0 4 0 

CHILD 1 0 0 1 0 

JUVENILE 2 0 0 2 0 

 

 

The correspondence plot had no clear correlations between variables and it is not shown 

here. Female were often buried on their left side burials. One young female was the only 

individual burial in supine position.  Most individuals were flexed, and only a single middle age 

adult female was buried semi-flexed. Male groups of all ages were buried on their right side 

burials, but old adult males were sometimes buried on their left side.  Most of the subadults in 

the sample were buried in a similar way to the males of the sample, and this may indicate that 

they were male or linked to males. 
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 Ceramics. All ceramic types were present at Tiszavalk-Kenderföldek (Table 6.30). All 

age and sex cohorts were associated with ceramics. Figure 6.13 shows the results of the 

correspondence analysis on ceramic variables. 

 

Table 6.30 Tiszavalk-Kenderföldek ceramics   

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALE 21 10 3 18 

JUV.FEMALE 1 1 0 2 

Y. ADULT FEMALE 10 5 1 9 

M. ADULT FEMALE 6 1 1 4 

O. ADULT FEMALE 3 2 1 2 

MALE 7 0 1 9 

Y. ADULT MALE 0 0 0 2 

M. ADULT MALE 4 0 0 4 

O. ADULT MALE 3 0 1 3 

INDET. SUB 4 0 0 5 

INFANT 6 1 2 4 

CHILD 2 0 1 0 

JUVENILE 4 0 0 1 

 

 

Graves from Tiszavalk-Kenderföldek contained many small open and closed vessels, and 

this made the correspondence plot difficult to distinguish, and the plot is not shown here. These 

vessels were buried with most age and sex groups, but closed vessels were buried more with 

young females, males, middle age adult males, and the subadults of indeterminate age. Small 

open vessels were buried with most age and sex cohorts, but young adult males were an 

exception. Large open vessels were rarer, but were most often found with young females. 

Hollow pedestal vessels were not buried exclusively with any group, and these vessels were 

relatively rare. Overall, ceramics are difficult to associate with particular groups at Tiszavalk-

Kenderföldek. 
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 Table 6.31 provides the mean number of ceramic types by sex and age groups. 

Very few clear differences are apparent, and generally, most means are nearly equivalent.  

Females had more ceramics overall than males, but there are not clear age gradients in the 

amount of ceramics. Young adult males were the “poorest” in terms of ceramics, and were only 

associated with closed vessels. Subadults, adult males and adult females had equivalent numbers 

of ceramics. 

 

Table 6.31 Tiszavalk-Kenderföldek mean number of ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALE 1.5 1.43 1 1.39 

JUV.FEMALE 1 1 0 2 

Y. ADULT FEMALE 1.17 1.67 1 1.67 

M. ADULT FEMALE 2 1 1 2 

O. ADULT FEMALE 1.5 2 1 1 

MALE 1 0 1 1.13 

Y. ADULT MALE 0 0 0 2 

M. ADULT MALE 1 0 0 1 

O. ADULT MALE 1 0 1 1 

INDET.SUBADULT 1.33 0 0 1 

INFANT 1.5 1 2 1 

CHILD 2 0 1 0 

JUVENILE 2 0 0 1 

 

 

Stone and Metal. Tiszavalk-Kenderföldek contained a variety of stone and metal items 

(Table 6.32). Nearly every artifact type from the stone and metal categories was present at this 

cemetery including quartz, radiolarites, and gold. Children and juvenile females were not 

associated with any of these artifacts.  
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Table 6.32 Tiszavalk-Kenderföldek stone and metal  
 FL 

TOOL 

OBS 

TOOL 

OBS 

CORE 

RADIOLA

RITE 

QUAR

TZ 

GOL

D 

COP 

AWL 

COP 

DÉCOR 

COP 

AXE 

STONE 

AXE 

FEMALE 10 4 0 1 1 0 3 2 0 0 

Y. ADULT 

FEMALE 

7 3 0 0 1 0 2 1 0 0 

M. ADULT 

FEMALE 

1 0 0 0 0 0 0 1 0 0 

O. ADULT 

FEMALE 

2 1 0 1 0 0 1 0 0 0 

MALE 10 4 1 1 0 0 4 3 1 1 

Y. ADULT 

MALE 

0 0 0 0 0 0 1 0 0 0 

M. ADULT 

MALE 

5 1 0 0 0 0 1 1 0 0 

O. ADULT 

MALE 

5 3 1 1 0 0 2 2 1 1 

INDET.SUB 2 1 0 0 0 0 0 0 0 0 

INFANT 1 0 0 0 0 1 1 1 0 0 

JUVENILE 1 0 0 0 0 0 0 0 0 0 

 

 

The correspondence plot showed an almost indistinguishable set of variables due to fairly 

even distributions of artifacts among age and sex groups, and most variables were 

indistinguishable at the center of the plot. The plot is not shown here. A few variables stand out 

in the cross tabulation. Obsidian cores and stone axes were buried only with old adult males. 

Gold artifacts were found only with infants (the only gold found was with an infant). Only the 

graves of young females contain quartzite tools. Most artifacts (excluding obsidian cores, stone 

axes, gold, and quartzite tools) had relatively even distributions.  Examination of mean numbers 

of these items proves more useful. 

 Table 6.33 indicates the mean number of stone and metal artifacts divided by sex and age 

cohorts. The means reveal some artifacts that might be exclusive to particular genders, but there 
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are very few differences between age groups within genders. Radiolarite tools were found only 

with old adult men and women. Quartzite tools were found only with a young female. Stone and 

copper axes were associated only with old adult males and were not present in the graves of 

other males. Subadults had fewer types and items on average, but the only gold in the cemetery 

was found with an infant.  

 

Table 6.33 Tiszavalk-Kenderföldek mean number of stone and metal artifacts 

 CH 

TOOL 

OBS 

TOOL 

OBS 

CORE 

RADIOLA

RITE 

QUAR

TZ 

GOLD COP 

AWL 

COP 

DÉCOR 

COP 

AXE 

STONE 

AXE 

FEMALE 1.67 1.33 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 

Y. ADULT 

FEMALE 

1.67 1.50 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 

M. ADULT 

FEMALE 

1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 

O. ADULT 

FEMALE 

2.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 

MALE 1.67 1.33 1.00 1.00 0.00 0.00 1.33 1.00 1.00 1.00 

Y. ADULT 

MALE 

0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 

M. ADULT 

MALE 

1.25 1.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 

O. ADULT 

MALE 

2.50 1.50 1.00 1.00 0.00 0.00 2.00 1.00 1.00 1.00 

INDET.SUBA

DULT 

2.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

INFANT 1.00 0.00 0.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 

JUVENILE 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 

 

Other Artifacts.  A few ‘other’ artifacts were present at Tiszavalk-Kenderföldek 

including beads, pebbles, ground stone artifacts, animal bones, and teeth (Table 6.34). Figure 6.6 
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shows the results of the correspondence analysis on other artifacts. Young adult males, children, 

and indeterminate subadults were not associated with any of these artifacts.  

 

Table 6.34 Tiszavalk-Kenderföldek other artifacts  

 BEADS PEBBLE GROUND 

STONE 

FAUNA TEETH 

FEMALE 1 2 3 11 1 

JUV.FEMALE 0 0 2 0 0 

Y. ADULT FEMALE 1 0 0 6 0 

M. ADULT FEMALE 0 1 1 3 0 

O. ADULT FEMALE 0 1 0 2 1 

MALE 0 1 0 8 1 

M. ADULT MALE 0 0 0 5 0 

O. ADULT MALE 0 1 0 3 1 

INFANT 1 0 0 1 0 
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Figure 6.6 Tiszavalk-Kenderföldek correspondence plot of other artifacts 

  

The correspondence plot reveals some interesting associations.  Beads are most 

associated with infants (rather than females as with\other cemeteries), but these artifacts were 

somewhat rare at Tiszavalk-Kenderföldek. Ground stone artifacts are most associated with 

juvenile females. Pebbles and tooth artifacts are most associated with old adult males and old 

adult females. Animal bones are most associated with females, middle age adult females, males, 

and middle age adult males.  

 Table 6.35 lists the mean number of other artifacts by age/sex group.  The means show 

that other artifact types were limited in their distribution at Tiszavalk-Kenderföldek.  The only 
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artifact exclusive to females was beads, but these were also found in infant graves. Animal bones 

were nearly evenly distributed across age and sex groups. None of these artifacts show any kind 

of directional distribution by age, and some age groups do not have specific artifacts from this 

group. 

  

Table 6.35 Tiszavalk-Kenderföldek mean numbers of other artifacts 

 BEADS PEBBLE GROUND 

STONE 

ANI 

BONE 

TEETH 

FEMALE 1.00 1.00 1.50 1.22 1.00 

JUV.FEMALE 0.00 0.00 2.00 0.00 0.00 

Y. ADULT 

FEMALE 

1.00 0.00 0.00 1.25 0.00 

M. ADULT 

FEMALE 

0.00 1.00 1.00 1.50 0.00 

O. ADULT 

FEMALE 

0.00 1.00 0.00 1.00 1.00 

MALE 0.00 1.00 0.00 1.33 1.00 

M. ADULT 

MALE 

0.00 0.00 0.00 1.25 0.00 

O. ADULT 

MALE 

0.00 1.00 0.00 1.50 1.00 

INFANT 1.00 0.00 0.00 1.00 0.00 

 

 
Summary of Burial Treatment. Table 6.36 summarizes the mean number of items and 

types by age and sex group.  Females and males had similar amounts of items, but males 

generally had more types of items. There is an increase in the amount of items with age for both 

sexes. However, the number of types remained similar until females reached old age, while the 

number of types in male graves increased drastically as men aged.  Among subadults, infants had 

the most goods and types of goods, but they still had less than adults. 
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Table 6.36 Tiszavalk-Kenderföldek mean total items and total types  

 MEAN 

TOTAL 

ITEMS 

MEAN 

TOTAL 

TYPES 

FEMALE 6.50 4.86 

JUV. FEMALE 6.00 4.00 

Y. ADULT FEMALE 6.33 4.83 

M. ADULT FEMALE 6.33 4.33 

O. ADULT FEMALE 8.50 7.00 

MALE 6.50 5.38 

Y. ADULT MALE 3.00 2.00 

M. ADULT MALE 5.25 4.75 

O. ADULT MALE 9.33 7.33 

INDET. SUBADULT 1.71 1.43 

INFANT 3.17 2.67 

CHILD 3.00 2.00 

JUVENILE 3.00 2.00 

 
 
 Patterns in age and sex cohorts are not particularly striking at Tiszavalk-Kenderföldek.  

Most individuals were buried on their left or right side (males right, females left) and flexed. 

There were only two exceptions to this body positioning pattern. Ceramics are fairly evenly 

distributed with few clear associations between types and age/sex cohorts. Young adult males 

have few ceramics in their graves.  Stone and metal items had similar even distributions, with 

only gold (found with an infant), radiolarite tools (found with old adult males and old adult 

females), quartzite tools (found with a young female), axes (found with old adult males), and 

obsidian cores (found with old adult males) being the exceptions. There were very few ‘other’ 

items other than animal bones, and these items seemed to be distributed without regard to age 

and sex. The more limited distribution of beads and pebbles (often female-associated) is a key 

difference noted at Tiszavalk-Kenderföldek.   
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Magyarhomorog 

Cemetery Demographics. Magyarhomorog cemetery had all sex and age groups except 

children represented (Table 6.37). There were roughly equal numbers of males and females, and 

a few subadults of identifiable age.  

 

Table 6.37 Magyarhomorog cemetery demographics 

 Y.ADULT M.ADULT O.ADULT INDET. 

ADULT 

CHILD JUVENILE INDETER. 

AGE 

TOTAL 

MALE 3 8 2 0 0 0 4 17 

FEMALE 10 2 2 0 0 0 1 15 

INDETER. 0 1 0 0 5 1 8 15 

 

 

Body Position. Magyarhomorog had few variations in body position (Table 6.38). 

Individuals were buried on either their left or right side and flexed or semi-flexed. Figure 6.7 

shows the result of the correspondence analysis on body position variables.  

 

Table 6.38 Magyarhomorog body position 

 RIGHT LEFT FLEXED SEMIFLEXED 

FEMALE 1 14 7 6 

Y. ADULT FEMALE 0 10 4 4 

M. ADULT FEMALE 0 2 1 1 

O. ADULT FEMALE 1 1 2 0 

MALE 7 2 7 2 

JUV.MALE 1 0 1 0 

Y. ADULT MALE 3 0 1 1 

M. ADULT MALE 3 1 4 1 

O. ADULT MALE 0 1 1 0 

CHILD 0 4 1 2 

JUVENILE 1 0 1 0 
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Figure 6.7 Magyarhomorog correspondence plot of body position 

 

Males (except old males), juveniles of indeterminate sex, and to some extent, old adult 

females are associated with right side burials.  Old adult males, children, and young and middle 

age adult females are associated with left side burials. Semi-flexed burials are associated with the 

same groups that are associated with left side burials. Flexed burials are somewhat ambiguous, 

but show closest association with old females and males. 
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Ceramics. All ceramic types were present at Magyarhomorog and associated with all sex 

and age groups (Table 6.39).  Figure 6.8 shows the results of the correspondence analysis on 

ceramic variables. 

 
 
Table 6.39 Magyarhomorog ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALE 48 16 13 18 

Y. ADULT FEMALE 31 10 10 11 

M. ADULT FEMALE 6 1 1 1 

O. ADULT FEMALE 3 2 0 3 

MALE 41 8 7 17 

JUV.MALE 1 0 0 1 

Y. ADULT MALE 6 0 0 2 

M. ADULT MALE 13 2 3 7 

O. ADULT MALE 5 3 2 2 

CHILD 10 5 2 4 

JUVENILE 4 1 0 0 
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Figure 6.8 Magyarhomorog correspondence plot of ceramics 

 

Many of the age and sex groups plot some distance from ceramic variables and show no 

clear associations, but there are a few exceptions.  Generally, females show some association 

with all the ceramic variables and they plot near the middle of the graph. Small open vessels are 

associated with males and middle age adult females. Closed vessels associate with old adult 

females. Large open vessels and hollow pedestal vessels associate with children and old adult 

males.  
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 Table 6.40 provides the mean number of ceramics by age and sex group. Females had 

more ceramics than males. For females, the number of ceramics increases by age except in the 

case of small open vessels. Subadults (except for juveniles) had fewer ceramics than adults. 

 

Table 6.40 Magyarhomorog mean number of ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALE 3.00 1.33 1.44 1.50 

Y. ADULT FEMALE 3.10 1.25 1.67 1.38 

M. ADULT FEMALE 3.00 1.00 1.00 1.00 

O. ADULT FEMALE 2.00 2.00 0.00 3.00 

MALE 2.41 1.33 1.00 1.13 

JUV. MALE 1.00 0.00 0.00 1.00 

Y. ADULT MALE 2.00 0.00 0.00 1.00 

M. ADULT MALE 2.43 1.00 1.00 1.29 

O. ADULT MALE 2.50 1.50 1.00 1.00 

CHILD 2.00 1.25 1.00 1.00 

JUVENILE 4.00 1.00 0.00 0.00 

 

 

Stone and Metal.  Magyarhomorog had a variety of stone and metal artifacts (Table 

6.41). Middle age adult females and old adult females were not associated with any artifacts 

from this category.  
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Table 6.41 Magyarhomorog stone and metal artifacts  

 CH 

TOOL 

OBS 

TOOL 

QUARTZ GOLD COP 

AWL 

COP 

AXE 

STONE 

AXE 

FEMALE 2 0 1 1 0 0 1 

Y. ADULT FEMALE 2 0 0 1 0 0 0 

MALE 14 4 1 0 2 2 1 

JUV.MALE 1 0 0 0 0 0 0 

Y. ADULT MALE 4 2 0 0 0 0 0 

M. ADULT MALE 8 2 0 0 2 2 0 

CHILD 1 0 0 2 0 0 0 

JUVENILE 2 3 0 0 0 0 0 

 

 

Many of the variables cluster near the center of the plot, and the correspondence plot was 

of limited utility. It is not shown here.  Gold was found exclusively with children. Chert and 

obsidian tools, copper awls, and copper axes are more often found with males, and they were 

buried more often with middle age adult males in particular. 

 Table 6.42 provides the mean number of stone and metal artifacts by sex and age groups. 

These means show that females had very few of the artifacts from this category. An exception 

was gold, but gold was also buried with children.  Males on average had greater numbers of chert 

tools. 
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Table 6.42 Magyarhomorog mean numbers of stone and metal artifacts  

 CH 

TOO

L 

OBS 

TOOL 

QUART

Z 

GOLD COP 

AWL 

COP 

AXE 

STON

E AXE 

FEMALE 1.00 0.00 0.00 1.00 0.00 0.00 0.00 

Y. ADULT FEMALE 1.00 0.00 0.00 1.00 0.00 0.00 0.00 

M. ADULT FEMALE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

O. ADULT FEMALE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

MALE 1.27 2.00 1.00 0.00 2.00 1.00 1.00 

JUV.MALE 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

Y. ADULT MALE 1.33 2.00 0.00 0.00 0.00 0.00 0.00 

M. ADULT MALE 1.29 2.00 0.00 0.00 2.00 1.00 0.00 

O. ADULT MALE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

CHILD 1.00 0.00 0.00 2.00 0.00 0.00 0.00 

JUVENILE 2.00 3.00 0.00 0.00 0.00 0.00 0.00 

 

 

Other artifacts. There were few ‘other’ types of artifacts at Magyarhomorog including 

beads, ochre color, bone tools, and animal bones (Table 6.43).  Middle age adult females, old 

adult females, juvenile males, and juveniles of indeterminate sex were not associated with any of 

these artifacts. Figure 6.9 shows the results of the correspondence analysis on other artifact 

types. 
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Table 6.43 Magyarhomorog other artifacts 

 BEADS COLOR BONE 

TOOL 

ANI 

BONE 

FEMALE 3 1 1 5 

Y. ADULT FEMALE 2 1 1 5 

MALE 2 0 1 10 

Y. ADULT MALE 0 0 0 1 

M. ADULT MALE 2 0 1 7 

O. ADULT MALE 0 0 0 2 

CHILD 0 0 0 1 

JUVENILE 0 0 0 0 
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Figure 6.9 Magyarhomorog correspondence plot of other artifacts 

 

The correspondence analysis reveals some associations. Ochre is not closely related to 

any group, but it is most closely associated with young adult females. Animal bones are most 

related to males. Bone tools and beads are most related to females. No artifact is closely tied to 

any age group.  

 Table 6.44 shows the mean number of other artifacts by sex and age groups.  Animal 

bones and bone tools are nearly evenly distributed by sex and age.  Males on average had greater 

amounts of beads.  
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Table 6.44 Magyarhomrog mean numbers of other artifacts 

 BEADS COLOR BONE 

TOOL 

ANI 

BONE 

FEMALE 1.00 1.00 1.00 1.00 

Y. ADULT FEMALE 1.00 1.00 1.00 1.00 

MALE 2.00 0.00 1.00 1.25 

Y. ADULT MALE 0.00 0.00 0.00 1.00 

M. ADULT MALE 2.00 0.00 1.00 1.40 

O. ADULT MALE 0.00 0.00 0.00 1.00 

CHILD 0.00 0.00 0.00 1.00 

 

 

Summary of Burial Treatment. Table 6.45 summarizes the mean number of items and 

types by age and sex groups.  Females, on average, had more grave goods than males.  Female 

grave goods and types decrease with age. For males the pattern is the opposite and the number of 

grave goods and types increases with age. Subadults had a somewhat intermediate quantity of 

grave goods and types between males and females.  
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Table 6.45 Magyarhomorog mean total items and total types  

 MEAN 

NUMBER 

OF 

ITEMS 

MEAN 

NUMBER 

OF 

TYPES 

FEMALE 6.88 4.00 

Y. ADULT FEMALE 7.40 4.40 

M. ADULT FEMALE 4.50 2.50 

O. ADULT FEMALE 4.50 2.00 

MALE 6.11 4.06 

JUV.MALE 3.00 3.00 

Y. ADULT MALE 5.00 3.33 

M. ADULTMALE 7.00 4.63 

O. ADULT MALE 7.00 5.00 

CHILD 5.00 3.60 

JUVENILE 5.00 2.00 

 
 

Individuals at Magyarhomorog were buried on their left or right side. Most individuals 

were flexed, but individuals buried on their left side often were semi-flexed.  Ceramic variables 

are generally associated with females, but some ceramics, such as closed vessels, associate with 

older adult females. Large open and hollow pedestal vessels are more associated with old adult 

males. Most stone and metal items are associated with middle age adult males, but notable 

exceptions include gold (children) and obsidian tools (young adult males).  Animal bones are 

most associated with males, but beads and bone tools are most related to females. 

 

Pusztaistvánháza 

Cemetery Demographics. Sex and age estimations were difficult for Pusztaistvánháza 

due to missing materials, and I therefore utilized sex estimates from a conference presentation 

provided by the Hungarian Natural History Museum (Támás et al. 2007). The cemetery 

contained twice as many females as males and few subadults (only two individuals were 
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confirmed as subadults) (Table 6.46). There was also one double burial and one triple burial at 

Pusztaistvánháza. The double burial contained a male adult and a middle age adult of 

indeterminate sex while the triple contained a female and male of indeterminate age and a child. 

 

Table 6.46 Pusztaistvánháza cemetery demographics 

 Y.ADULT M.ADULT O.ADULT INDETER. 

ADULT 

JUVENILE INDETER. 

AGE 

TOTAL 

MALE 1 1 1 4 0 0 7 

FEMALE 2 3 2 5 1 1 14 

INDETER. 0 0 0 1 0 7 8 

 
 

Body position. There were few variations in body position at Pusztaistvánháza (Table 

6.47). Individuals were buried on either their left or right side and flexed.  

 
 
Table 6.47 Pusztaistvánháza body position 

 RIGHT LEFT FLEXED 

FEMALE 0 14 13 

JUV. FEMALE 0 1 1 

Y. ADULT FEMALE 0 2 2 

M. ADULT FEMALE 0 4 3 

O. ADULT FEMALE 0 2 2 

MALE 6 2 8 

Y. ADULT MALE 1 0 1 

M. ADULT MALE 1 0 1 

O. ADULT MALE 1 0 1 
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The correspondence plot reveals a simple relationship between sex and age groups and body 

position, but no clearly related variables.  It is not shown here. Generally, males were buried on 

their right side, females were buried on their left side, and both sexes had flexed burials.  

However, a few males of indeterminate age buried on their left side led to some association of 

males with left side burials. 

Ceramics. All ceramic types were found at Pusztaistvánháza, and ceramics are 

associated with all sex and age groups except young adult females (Table 6.48).  

 
 

Table 6.48 Pusztaistvánháza ceramics 
 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALES 16 5 2 12 

JUV.FEMALE 1 0 0 2 

M. ADULT FEMALE 6 2 1 4 

O. ADULT FEMALE 2 0 0 1 

MALE 7 2 1 4 

Y. ADULT MALE 2 1 0 2 

M. ADULT MALE 1 0 1 1 

O. ADULT MALE 1 0 0 0 

 
 

 The correspondence plot is not shown as most ceramic variables clustered near the center 

of the plot as ceramic types may were evenly distributed among age and sex groups. Generally, 

female graves contained more closed, small, and large open vessels, but hollow pedestal vessels 

were rare.  

 Table 6.49 provides the mean number of ceramic types by sex and age groups at 

Pusztaistvánháza. Females have more ceramics than males, with the exception of young adult 

males who had the most ceramics.  
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Table 6.49 Pusztaistvánháza mean numbers of ceramics  

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALES 1.07 0.33 0.13 0.80 

JUVFEMALE 1.00 0.00 0.00 2.00 

MFEMALE 1.50 0.50 0.25 1.00 

OFEMALE 1.00 0.00 0.00 0.50 

MALE 1.00 0.29 0.14 0.57 

YMALE 2.00 1.00 0.00 2.00 

MMALE 1.00 0.00 1.00 1.00 

OMALE 1.00 0.00 0.00 0.00 

 

 

Stone and Metal. There were very few metal and stone artifacts at Pusztaistvánháza and 

they were only found with males (Table 6.50). No correspondence analysis was possible, and 

comparisons of means were of little utility. 

 

 Table 6.50 Pusztaistvánháza stone and metal artifacts  

 FL 

TOOL 

COP 

DAGGER 

COP 

AWL 

MALE 2 1 0 

Y. ADULT MALE 1 0 0 

 

Other Artifacts. There was only one artifact type from this category at Pusztaistvánháza: 

beads. Beads were only associated with females (Table 6.51). No correspondence analysis was 

possible and comparisons of means were of little utility.  
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Table 6.51 Pusztaistvánháza other artifacts  

 BEADS 

FEMALE 35 

M. ADULT FEMALE 12 

 

 

Multiple burials. There two double burials at Pusztaistvánháza. Table 6.52 summarizes 

the individuals and grave goods in these graves. These burials contained only ceramics, and the 

gendering of these graves was ambiguous. Age did not seem to be a factor in the representations 

in the graves. 

 

Table 6.52 Pusztaistvánháza double burials  

INDIVIDUALS  

 

SMALL 

OPEN 

LARGE 

OPEN 

CLOSED 

Male adult, 

middle age adult 

indeter. sex  

5 0 1 

Y. adult female, 

infant 

2 1 3 

 

 

Summary of Burial Treatment. Table 6.53 shows the mean of total items and mean of 

total types by sex and age group.  A clear pattern at Pusztaistvánháza is the decrease in the 

amount of items and types as age increased. This pattern occurred for both sexes.  

 

 

 

 

 

 

 



147 
 

Table 6.53 Pusztaistvánháza mean total items and types  

 MEAN TOTAL ITEMS MEAN TOTAL TYPES 

FEMALES 4.07 1.87 

JUV.FEMALE 3.00 2.00 

M. ADULT FEMALE 6.25 2.25 

O. ADULT FEMALE 1.50 1.50 

MALE 2.43 2.00 

Y. ADULT MALE 6.00 4.00 

M. ADULT MALE 3.00 3.00 

O. ADULT MALE 1.00 1.00 

 

 

 Patterns at Pusztaistvánháza were very clear due to the relatively limited number of grave 

goods and body positions.  Females were usually buried on their left, and males on their right.  

Ceramics were associated with most age and sex groups Closed vessels were associated with 

young adult males and hollow pedestal vessels were associated with middle age adult males. 

Chert tools and copper daggers were associated with males, and beads were associated with 

females. 

 

Jászladány 

Cemetery Demographics. Age estimates for individuals interred in Jászladány were 

difficult due to badly preserved elements (Table 6.54). However, many could be sexed and at 

least classified as adult or subadult. The cemetery contained approximately even numbers of 

adult males and females and subadults.  One juvenile could be identified as male. 

 

 

 

 

 

 

 



148 
 

Table 6.54 Jászladány cemetery demographics 

 INDETER. 

ADULT 

JUVENILE INDETER. 

SUBADULT 

INDETER. 

AGE 

TOTAL 

MALE 15 1 0 0 16 

FEMALE 12 0 0 0 12 

INDETER. 1 0 4 6 11 

 

 
Body Position.  There were few variations in burial treatment at Jászladány. Individuals 

were buried on either their left or right side in flexed or semi-flexed positions (Table 6.55). 

Figure 6.10 shows the results of the correspondence analysis on body position.  

 
 
Table 6.55 Jászladány burial position  

 RIGHT LEFT FLEXED SEMI-

FLEX 

FEMALE 0 11 7 2 

MALE 13 1 12 1 

JUV. MALE 1 0 1 0 

ADULT MALE 12 1 12 1 

INDETER. SUBADULT 1 3 2 0 
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Figure 6.10 Jászladány correspondence plot of body position  

 
 

The relationships between body position and burial treatment are very clear in the above 

plot. Females are linked to left side burials, but they are also more associated with semi-flexed 

burials than males. All males are associated with right side burials.  Flexed burials plot near the 

center of the graph, and this means that flexed burials are about equally associated with all 

age/sex groups.  The indeterminate subadults are mostly associated with left side burials.  

Ceramics. All ceramic types were present in burials at Jászladány. Ceramics were found 

with all analyzed sex/age cohorts (Table 6.56).  
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Table 6.56 Jászladány ceramics  

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALES 12 2 1 7 

MALES 16 2 0 9 

JUV. MALE 2 1 0 0 

ADULT MALE 14 1 0 9 

INDET. SUBADULT 4 0 0 4 

 
 

The correspondence clusters many variables near the center of the plot, and it is not 

displayed here.  Only one hollow pedestal was buried in a grave, and it was with a female. Other 

vessel types are distributed more evenly, and subadults and juveniles were buried with fewer 

ceramics.  

 Table 6.57 indicates the mean number of ceramic items by sex and age groups. These 

data show that males and females generally had equivalent numbers of small ceramic vessels, 

large open vessels, and closed vessels, but only females are associated with hollow pedestal 

vessels. The limited amount of subadult information indicates that subadults (with the exception 

of large open and hollow pedestal vessels) had nearly equivalent amounts of ceramics. 

 
 
Table 6.57 Jászladány mean numbers of ceramics   

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALES 1.50 1.00 1.00 1.17 

MALES 1.45 1.00 0.00 1.00 

JUVMAL 2.00 1.00 0.00 0.00 

MALEADULT 1.40 1.00 0.00 1.00 

IND SUB 2.00 0.00 0.00 1.33 
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Stone and Metal.  Jászladány contained a small assortment of stone and metal artifacts.  

The graves of juvenile males and indeterminate subadults did not contain any artifacts from this 

category (Table 6.58). The relationships are clear without conducting a correspondence analysis. 

Gold is associated only with female graves, and chert, obsidian, and copper items are only 

associated with adult males.  

 
 

Table 6.58 Jászladány stone and metal artifacts  
 FL 

TOOL 

OBS 

TOOL 

GOLD COP 

DÉCOR 

COP 

AXE 

FEMALE 0 0 6 0 0 

MALE 9 2 0 2 1 

ADULT MALE 9 2 0 2 1 

 
 
Table 6.59 below shows the mean number of stone and metal artifacts. These means show that 

these artifacts were approximately evenly distributed, with each female having three gold items, 

and each male having no more than one chert, obsidian, and copper item.  

 
 
Table 6.59 Jászladány mean numbers of stone and metal artifacts 

 FL 

TOOL 

OBS 

TOOL 

GOLD COP 

DECOR 

COP 

AXE 

FEMALES 0 0 3 0 0 

MALES 1 1 0 1 1 

MALE ADULT 1 1 0 1 1 

 
 

Other artifacts.  The Jászladány cemetery contained one coral button, and this was an 

artifact unique to this cemetery.  The artifact types present from this category were beads, the 

coral button, shells, bone tools, and animal bones (Table 6.60).  Juvenile males were not buried 

with any of these artifact types. With the limited numbers of age/sex categories, correspondence 

analyses would have been impractical.  Females were buried often with beads, tooth artifacts, 

and coral buttons, but some subadults were also buried with beads.  Males are often interred with 
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bone tools and animal bones, but animal bones also were placed in the graves of females and 

subadults.  Shells were found with both sexes. It should be noted that a ground stone artifact was 

found with an adult of indeterminate sex, but adults of indeterminate sex were not part of the 

analysis. 

 
 

Table 6.60 Jászladány other artifacts  

 BEADS CORAL 

BUTTON 

SHELL BONE 

TOOL 

ANI 

BONE 

TEETH 

FEMALE 19 1 1 0 2 1 

MALE 0 0 1 1 5 0 

MALE ADULT 0 0 1 1 5 0 

INDET. SUBADULT 2 0 0 0 1 0 

 
 

Table 6.61 shows the mean number of other artifacts at Jászladány. Overall, females were 

buried with many more beads than subadults.  Males and females had roughly the same number 

of animal bones in their graves despite males being associated with bones more often.  Shells 

followed a similar pattern. 

 
 
Table 6.61 Jászladány mean numbers of other artifacts  

 BEADS CORAL 

BUTTON 

SHELL BONE 

TOOL 

ANI 

BONE 

TEETH 

FEMALES 3.8 1 1 0 1 1 

MALES 0 0 1 1 1 0 

MALE ADULT 0 0 1 1 1 0 

IND SUB 1 0 0 0 1 0 

 

 
Summary of Burial Treatment. Table 6.62 shows the mean number of items and mean 

number of total types for each sex/age group at Jászladány.  Overall, females had the largest 

numbers of grave goods, but males are associated with slightly more types. Subadults had the 

fewest grave goods and the fewest types of grave goods. 
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Table 6.62 Jászladány mean number of items and types 

 MEAN TOTAL 

NO. ITEMS 

MEAN TOTAL NO.  

TYPES 

FEMALES 4.33 2.42 

MALES 3.00 2.69 

JUV.MAL 3.00 2.00 

MALE ADULT 3.00 2.73 

INDETER. SUBADULT 2.75 2 

 
 

There was a limited amount of information available from Jászladány, but some basic 

patterns emerged. Individuals were buried on their left or right side (females left and males 

right), and females were semi-flexed more often. Ceramics were evenly distributed, but subadult 

individuals often have fewer ceramics in graves. Most stone and metal items are buried with 

males (copper axes and décor, chert, and obsidian), but gold was buried only with females. 

Beads, coral buttons, and teeth are connected to female burials, but some subadults also had 

beads in graves. Males were interred with animal bones more often.  

 

Gyula 114 

 Cemetery Demographics. Gyula 114 is somewhat unique among the cemeteries in the 

sample in that there were no subadult individuals.  The cemetery contained only young and 

middle age adults, and a proportionally large number of adults of indeterminate sex. The adults 

of indeterminate sex were not included in the analysis. Table 6.63 indicates the number of 

individuals and age/sex cohorts present at the cemetery.  
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Table 6.63 Gyula 114 cemetery demographics  

 Y. ADULT  M. ADULT INDET. 

ADULT  

TOTAL 

MALE 2 1 2 5 

FEMALE 2 3 3 8 

INDETERMINATE 2 1 1 4 

TOTAL 6 5 6 17 

 

 
Body Position. There were few variations in burial position at Gyula 114. Individuals 

were buried on either their right or left side, and they were flexed or semi-flexed (Table 6.64). 

Figure 6.11 shows the results of the correspondence analysis on burial position. 

 
 
Table 6.64 Gyula 114 burial position 

 RIGHT LEFT FLEXED SEMI-FLEXED 

Y. ADULT MALE 2 0 2 0 

M. ADULT  MALE 1 0 1 0 

MALE 3 0 3 0 

Y. ADULT FEMALE 1 1 2 0 

M. ADULT FEMALE 0 3 3 0 

FEMALE 1 6 6 1 
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Figure 6.11 Gyula 114 correspondence plot of body position variables  

 

The correspondence analysis shows that all male cohorts are strongly associated with right side 

burial (the male groups cluster nearly on top of one another on the left side of the above figure). 

Females of all ages are associated with left side burials, but a young female was buried on her 

right side. Both sexes are about equally associated with flexed burials. One female of 

indeterminate age was semi-flexed, and this flexion variable does not produce a strong 

association with any sex/age group (note the position of semi-flexed in the bottom right corner 

far from the other variables). 
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Ceramics.  All of the ceramic types in the study were present at Gyula 114. Table 6.65 

lists the counts of ceramic types for each age/sex cohort. Middle age adult males were not 

associated with any ceramics, and they were not included in the correspondence analysis. The 

last column includes a total count of ceramics associated with each group.  Figure 6.12 shows the 

results of the correspondence analysis of ceramic variables. 

 

Table 6.65 Gyula 114 ceramics 

 SMALL 

OPEN 

LARGE 

OPEN 

HOLLOW 

PEDESTAL 

CLOSED 

FEMALE 24 8 4 8 

Y. ADULT FEMALE 8 4 2 2 

M. ADULT FEMALE 7 2 1 4 

MALES 4 1 1 1 

Y. ADULT MALE 3 1 1 1 
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Figure 6.12 Gyula 114 correspondence plot of ceramic variables  

 

Females overall show the strongest association with ceramics. Small open ceramics are 

associated with most females. Middle age adult females are more associated with closed vessels. 

Conversely, young adult females are more associated with large open vessels. Males are not as 

strongly associated with any ceramics, but they show some association with hollow pedestal 

vessels. 

 Table 6.66 provides the mean number of ceramics and ceramic types for each age/sex 

cohort.  Generally, females were buried with more ceramics on average than males, but these 
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means indicate little disparity in ceramic types between age cohorts.  However, young females 

were buried with a larger average number of small open vessels. 

 

Table 6.66 Gyula 114 Mean numbers of ceramic types 

 SMALL 

OPEN 

LARGE 

OPEN 

HP CLOSED 

FEMALE 3.0 1.0 0.5 1.0 

Y. ADULT FEMALE 4.0 2.0 1.0 1.0 

M. ADULT FEMALE 2.0 0.5 0.3 1.0 

MALE 0.8 0.2 0.2 0.2 

Y. ADULT MALE 1.5 0.5 0.5 0.5 

 

Stone and Metal. Copper, chert, stone, and obsidian were all present at Gyula, but gold 

was not placed in any graves. Middle age adult females were not buried with any stone or copper 

artifacts and thus they were not included in the correspondence analysis (Table 6.67).  Figure 

6.13 indicates the results of the correspondence analysis on stone and metal artifacts. 

 

Table 6.67 Gyula 114 metal and stone artifacts 

 CH 

TOOL 

OBS. 

TOOL 

COP 

AWL 

COP 

DECOR 

COP 

AXE 

STONE 

AXE 

FEMALE 1 0 0 2 0 0 

Y. ADULT FEMALE 1 0 0 1 0 0 

MALE 6 1 1 3 2 1 

Y. ADULT MALE 1 0 1 2 1 1 

M. ADULT MALE 2 0 0 1 1 0 
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Figure 6.13 Gyula 114 correspondence plot of stone and metal artifacts 

 

Most of the artifacts in this category, unlike ceramics, show stronger associations with 

males.  Chert tools show a strong association with middle age adult males, but copper awls and 

stone axes are associated with young adult males. Copper axes are associated most strongly with 

males overall. An obsidian tool was present in only one grave, and this grave was a male of 

indeterminate age. Only copper pins are associated with females, and more copper pins are 

associated with young adult females. 

 Table 6.68 indicates the mean number of stone and metal types for each sex/age cohort. 

There are some differences in this artifact category between females, and none of these artifacts 
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were included in any middle age adult female graves. As indicated by the above correspondence 

analysis, these artifact types are primarily associated with males, but the differences between 

males and females were not great. Within males, only slight differences exist between young and 

middle age adults. Middle age adults have more chert tools on average, but they do not have 

stone axes, copper awls, or obsidian tools. 

 

Table 6.68 Gyula 114 mean number of stone and metal types  

 CH  

TOOL 

OBS 

TOOL 

COP 

AWL 

COP 

DÉCOR 

COP 

AXE 

STONE 

AXE 

FEMALE 0.1 0.0 0.0 0.3 0.0 0.1 

Y. ADULT FEMALE 0.5 0.0 0.0 0.5 0.0 0.5 

MALE 0.0 0.0 0.0 0.0 0.0 0.0 

Y. ADULT MALE 1.2 0.2 0.2 0.6 0.4 1.2 

M. ADULT MALE 0.5 0.0 0.5 1.0 0.5 0.5 

 

Other Artifacts. Table 6.69 displays the numbers of other artifact types at Gyula 114. 

The artifact types present were beads, quartzite pebbles, shells, colored ochre, bone tools, animal 

bones, and teeth. Initial correspondence analyses produced a plot that was difficult to interpret, 

so I separated the items into two analyses: beads/pebbles/shells and color/bone tools/animal 

bones/teeth. Figures 6.14 and 6.15 provide the results of the correspondence analyses on other 

artifacts. 
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Table 6.69 Gyula 114 other artifacts  

 BEAD

S 

PEBBL

E 

SHEL

L 

COLO

R 

BONE 

TOOL 

ANI 

BONE 

TEET

H 

FEMALE 16 4 6 1 0 7 0 

Y. ADULT FEMALE 7 1 2 1 0 3 0 

M. ADULT FEMALE 4 2 3 0 0 2 0 

MALE 0 0 0 0 2 3 1 

Y. ADULT MALE 0 0 0 0 0 2 0 

M. ADULT MALE 0 0 0 0 2 1 1 
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Figure 6.14 Gyula 114 correspondence plot of beads, shells, and pebbles  
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Figure 6.15 Gyula 114 correspondence plot of bone, teeth, and color  

 

 Beads, pebbles, and shells were found with females only, so males were not included in 

the correspondence analysis.  Shell and pebbles show a strong correlation with middle age adult 

females. Beads are more evenly associated with all females (Figure 6.14). Animal bones are 

more associated with middle age adult females, young adult males, and females overall. Ochre 

color stones are associated closely with young females. Middle age adult males are associated 

with tooth artifacts and bone tools. 
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 Table 6.70 lists the mean number of other artifacts by sex/age cohort. Within these types, 

there were some differences. These differences were essentially the same as discussed in the 

above correspondence analyses.  

 

Table 6.70 Gyula 114 mean numbers of other types 

 BEAD PEBBLE SHELL COLOR BONE 

TOOL 

ANI 

BONE 

TEETH 

FEMALE 2.0 0.5 0.8 0.1 0.0 0.9 0.0 

Y. ADULT FEMALE 3.5 0.5 1.0 0.5 0.0 1.5 0.0 

M. ADULT FEMALE 1.8 0.5 0.8 0.0 0.0 0.5 0.0 

MALE 0.0 0.0 0.0 0.0 0.4 0.6 0.2 

Y. ADULT MALE 0.0 0.0 0.0 0.0 0.0 1.0 0.0 

M. ADULT MALE 0.0 0.0 0.0 0.0 2.0 1.0 1.0 

 

 

Summary of Burial Treatment.  Table 6.71 provides the mean number of types and 

mean number of total grave goods for each sex/age cohort.  These statistics indicate a pattern not 

apparent in the examinations of individual artifact types.  Females overall had larger numbers of 

artifacts and they had more variety in artifact types. This difference is likely due to the high 

numbers of ceramics present in female graves. Another disparity is between sex age cohorts.  

Young adults had more artifacts and more types of artifacts than middle age adults at Gyula 114, 

and this difference existed for both males and females.  
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Table 6.71 Gyula 114 mean numbers of total items and types  

 MEAN TOTAL NO. 

ITEMS 

MEAN TOTAL NO. 

TYPES 

FEMALE 15.625 6.5 

Y. ADULT FEMALE 24 8 

M. ADULT FEMALE 11 6 

MALE 6.8 5 

Y. ADULT MALE 10 7.5 

M. ADULT MALE 8 6 

  

Overall, the lack of subadults and older adults makes it difficult to analyze Gyula 114. 

However, some general patterns are observable. Females are more often associated with a variety 

of ceramics, pebbles, shells, ochre color, and animal bones. A key difference within female grave 

goods is that young adult females typically had more small vessels, beads, and animal bones. 

Males are more closely associated with stone and metal artifacts, teeth, and bone tools. Particular 

differences include stronger associations of bone tools, teeth, and chert tools with middle age 

adult males, while young adult males are more associated with copper awls and stone axes. It 

should be noted that due to the limited size of the cemetery, many of the above differences are 

not strong. 

 

Mortuary Variability between Cemeteries 

Comparisons of Mean Total Items and Types between Cemeteries 

Table 6.72 shows the mean total items and mean total types from each cemetery. These 

cemeteries were arranged approximately north to south in the table. Two patterns can be seen in 

these data. First, Early Copper Age (Vészt -Mágor and the Early Copper Age component of 

Tiszapolgár-Basatanya) burials generally contained more items on average than most Middle 

Copper Age cemeteries. Second, cemeteries towards the center of the plain, such as Jászladány 

and Pusztaistvánháza, tended to have fewer items and types than those closer to the edges of the 

plain.  This geographical pattern may be connected to the positions of the sources of valued raw 

materials such as chert and copper, as cemeteries closer to them (edges of the plain) have greater 

numbers of these types of artifacts. 
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Table 6.72 Comparison of mean total items per burial and mean total types per burial. 
Cemeteries are arranged approximately north to south 
 MEAN TOTAL 

ITEMS 

MEAN TOTAL 

TYPES 

TISZAPOLGAR (ECA) 9.81 5.10 

TISZAPOLGAR (MCA) 5.63 3.82 

MAGYARHOMOROG 5.90 3.65 

TISZAVALK 4.79 3.70 

PUSZTAISTVANHAZA 3.32 1.71 

JASZLADANY 3.35 2.43 

VESZTOMAGOR 5.06 2.24 

GYULA 114 7.29 4.53 

 

 

Comparisons of Grave Good Size between Cemeteries 

 Several types of grave goods were compared between cemeteries using size variables 

including base diameter, rim diameter, length, and width.  Not all items were included due to 

limited sample sizes. The artifacts compared were small open vessels, closed vessels, hollow 

pedestal vessels, large open vessels, chert tools, and obsidian tools. These items could not be 

compared at every cemetery due to their limited distributions.  Tables 6.72-6.77 show the mean 

measures for these items and the ANVOA p-values to indicate whether or not these items were 

significantly different between cemeteries.  
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Table 6.73 Comparison of closed ceramic vessels between cemeteries 

CLOSED CERAMIC VESSELS 

 MEAN BASE DIAMETER MEAN RIM DIAMETER 

TISZPOLGAR (ECA) 6.95 10.74 

TISZAPOLGAR (MCA) 7.38 9.96 

MAGYARHOMOROG 6.86 8.65 

TISZAVALK 7.12 9.28 

PUSZTAISTVANHAZA 7.43 10.14 

JASZLADANY 7.74 9.88 

GYULA 114 16.19 12.39 

ANOVA P-VALUE .000 .085 

 

 

Table 6.74 Comparison of hollow pedestal vessels between cemeteries 

HOLLOW PEDESTALLED VESSELS 

 MEAN BASE DIAMETER MEAN RIM DIAMETER 

TISZPOLGAR (ECA) 12.25 19.46 

TISZAPOLGAR (MCA) 13.66 12.58 

MAGYARHOMOROG 14.45 16.50 

TISZAVALK 15.43 20.32 

PUSZTAISTVANHAZA 13.66 11.47 

VESZTOMAGOR 13.04 20.10 

GYULA 114 15.42 13.48 

ANOVA P-VALUE 0.074 .001 
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Table 6.75 Comparison of large open vessels between cemeteries 

LARGE OPEN VESSELS 

 MEAN BASE DIAMETER MEAN RIM DIAMETER 

TISZPOLGAR (ECA) 9.09 14.58 

TISZAPOLGAR (MCA) 10.30 16.82 

MAGYARHOMOROG 12.09 8.90 

TISZAVALK 10.55 16.98 

PUSZTAISTVANHAZA 9.95 16.35 

JASZLADANY 10.36 13.10 

VESZTOMAGOR 7.70 17.30 

GYULA 114 15.05 14.46 

ANOVA P-VALUE .000 .643 

 

 

Table 6.76 Comparison of small open vessels between cemeteries 

SMALL OPEN CERAMIC VESSELS 

 MEAN BASE DIAMETER MEAN RIM DIAMETER 

TISZPOLGAR (ECA) 4.47 12.43 

TISZAPOLGAR (MCA) 6.54 11.19 

MAGYARHOMOROG 9.83 13.14 

TISZAVALK 5.74 11.74 

PUSZTAISTVANHAZA 7.43 12.10 

JASZLADANY 6.46 13.45 

VESZTOMAGOR 4.51 10.55 

GYULA 114 6.62 10.50 

ANOVA P-VALUE .000 .002 
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Table 6.77 Comparison of chert tools between cemeteries 

CHERT TOOLS 

 MEAN LENGTH MEAN WIDTH 

TISZPOLGAR (ECA) 4.70 1.77 

TISZAPOLGAR (MCA) 6.83 2.16 

MAGYARHOMOROG 9.19 2.16 

TISZAVALK 7.99 2.15 

PUSZTAISTVANHAZA 12.60 2.93 

JASZLADANY 11.74 2.61 

VESZTOMAGOR 4.00 3.10 

GYULA 114 13.73 2.37 

ANOVA P-VALUE .000 .000 

 

 

Table 6.78 Comparison of obsidian tools between cemeteries 

OBSIDIAN TOOLS 

 MEAN LENGTH MEAN WIDTH 

TISZPOLGAR (ECA) 2.08 1.13 

TISZAPOLGAR (MCA) 2.14 1.52 

MAGYARHOMOROG 2.42 1.76 

TISZAVALK 2.78 1.89 

JASZLADANY 3.20 1.25 

ANOVA P-VALUE .134 .071 

 

 The data and tests above show that all the examined artifacts, except obsidian, are 

significantly different between cemeteries (ANOVA p-value <0.05) for at least one dimension.  

Chert tools are significantly different for both length and width.  
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Genetic Variability 

Dental Metric Analyses 

Initial Comparison of Means between Cemeteries. Analysis began with a general 

comparison of dental metric means using an ANOVA test. Table 6.79 provides the descriptive 

statistics for each cemetery. 
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Table 6.79 Descriptive statistics for sample dental metrics 

 
N MEAN 

STANDARD 

DEVIATION MINIMUM MAXIMUM 

BL MAN M1 GJPV 32 10.017352 .4710702 8.4300 11.1200 

Tiszapol 89 10.337209 .3268210 9.2300 11.1500 

Magyar 24 10.183547 .5068794 9.0800 11.1800 

Tiszaval 29 10.215262 .4924294 9.2100 11.3100 

Vác 23 10.208378 .4154232 9.2200 11.2200 

Total 197 10.233539 .4244475 8.4300 11.3100 

BL MAN M2 GJPV 32 9.779606 .4616871 8.7700 11.1000 

Tiszapol 89 9.939596 .3875058 8.7200 11.1000 

Magyar 24 9.861616 .2293156 9.5100 10.4600 

Tiszaval 29 9.888755 .5161867 8.9900 11.0800 

Vác 23 9.853245 .4048227 9.1900 10.8300 

Total 197 9.886542 .4087960 8.7200 11.1000 

BL MAN P3 GJPV 32 7.294048 .2380754 6.4000 7.7500 

Tiszapol 89 7.603638 .3732075 6.6800 8.9700 

Magyar 24 7.424364 .4998628 6.4400 8.6600 

Tiszaval 29 7.480380 .5642257 6.1900 8.8900 

Vác 23 7.738920 .3179265 7.0500 8.3100 

Total 197 7.529159 .4195816 6.1900 8.9700 

BL MAN P4 GJPV 32 7.677807 .3387973 6.9000 8.5200 

Tiszapol 89 8.083169 .4161204 6.1000 8.8700 

Magyar 24 8.055662 .4707707 6.9800 9.3300 

Tiszaval 29 8.043371 .5059304 7.1200 9.3300 

Vác 23 7.872674 .3865146 7.3200 8.9100 

Total 197 7.983538 .4445416 6.1000 9.3300 

BL MAX M2 GJPV      

Tiszapol 89 10.976255 .5625844 8.6700 12.8500 

Magyar 24 11.231584 .5617203 9.3900 12.5600 

Tiszaval 29 10.775235 .6496312 9.6000 12.4500 

Vác 23 10.806943 .5612718 9.4900 11.9900 

Total 197 10.947995 .5556702 8.6700 12.8500 
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Table 6.79 continued 

  

N MEAN 

STANDARD 

DEVIATION MINIMUM MAXIMUM 

BL MAX P4 GJPV      

Tiszapol 89 8.890870 .3831328 7.0800 10.1700 

Magyar 24 8.602736 .5786313 7.0000 10.3000 

Tiszaval 29 8.427259 1.7064536 .0000 9.9000 

Vác 23 8.989006 .2562934 8.4300 9.5200 

Total 197 8.746212 .7683561 .0000 10.3000 

MD MAN M1 GJPV 32 10.497734 .5621073 8.7300 11.7300 

Tiszapol 89 10.347273 .5274426 9.0500 12.4100 

Magyar 24 10.447425 .6860162 9.1400 12.4300 

Tiszaval 29 10.188515 .4378029 9.4600 11.7600 

Vác 23 10.785464 .4901900 9.8500 11.8700 

Total 197 10.411703 .5580943 8.7300 12.4300 

MD MAN M2 GJPV 32 10.113177 .5314790 8.5300 11.5700 

Tiszapol 89 9.753001 .5902435 8.1400 11.8200 

Magyar 24 10.301958 .2618736 9.6000 10.9700 

Tiszaval 29 9.879774 .5377256 8.4300 10.9400 

Vác 23 10.528087 .5277957 9.4400 11.6000 

Total 197 9.987539 .5978162 8.1400 11.8200 

MD MAN P3 GJPV 32 6.407085 .2963853 5.6600 7.1900 

Tiszapol 89 6.456140 .2721650 5.6400 7.0900 

Magyar 24 6.566712 .3775876 5.6500 7.3900 

Tiszaval 29 6.337208 .3903635 5.6600 7.2600 

Vác 23 6.544512 .1766909 6.2100 6.9400 

Total 197 6.454452 .3066782 5.6400 7.3900 

MD MAN P4 GJPV      

Tiszapol 89 6.534581 .3724618 5.3400 7.8100 

Magyar 24 6.733271 .3314040 5.9700 7.6900 

Tiszaval 29 6.535059 .6226533 5.3200 8.8000 

Vác 23 6.410196 .4107569 5.3600 7.3700 

Total 197 6.495611 .4336924 5.3200 8.8000 
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Table 6.79 continued 

  

N MEAN 

STANDARD 

DEVIATION MINIMUM MAXIMUM 

MD MAX M2 GJPV 32 9.044480 .4066530 7.6900 10.0300 

Tiszapol 89 8.831232 .5544516 7.4400 10.9000 

Magyar 24 8.973094 .3714322 8.1600 10.1600 

Tiszaval 29 9.132594 .6455303 7.8900 10.8900 

Vác 23 9.383818 .5203556 8.2400 10.3600 

Total 197 8.992032 .5508722 7.4400 10.9000 

 

  

I then conducted a Levene’s test of homogeneity of variances.  This test indicates 

whether or not a group of populations have equivalent variability, or variance, on a given 

variability. Table 6.80 shows the results of this test.  

 

Table 6.80 Levene’s test of homogeneity of variance. Significantly different variances 
highlighted. 

 Levene 
Statistic Sig. 

BL MAN M1 2.988 .020 

BL MAN M2 2.893 .023 

BL MAN P3 3.960 .004 

BL MAN P4 .900 .465 
BL MAX M2 2.010 .095 
BL MAX P4 3.989 .004 

MD MAN M1 .664 .618 
MD MAN M2 2.156 .076 
MD MAN P3 1.991 .098 
MD MAN P4 1.399 .236 
MD MAX M2 .899 .466 

  

The Levene’s tests indicate significant differences in only a few variables (highlighted in 

the table above). Overall, the samples exhibit great similarity in variance.  While not every 

variable is equivalent in variance, I proceeded with ANOVA and Kruskal-Wallis tests to 
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examine whether or not significant differences exist between populations. Table 6.81 shows the 

results of the ANOVA.  

 
Table 6.81 ANOVA test for difference in means between all populations. Significant differences 
highlighted. 

DENTAL 

VARIABLE 

F Sig. 

BL MAN M1 
BL MAN M2 
BL MAN P3 
BL MAN P4 
BL MAX M2 
BL MAX P4 
MD MAN M1 
MD MAN M2 
MD MAN P3 
MD MAN P4 
MD MAX M2 

3.715 .006 

.983 .418 
5.604 .000 

6.129 .000 

2.822 .026 

3.422 .010 

4.558 .002 

12.892 .000 

2.636 .035 

5.652 .000 

5.890 .000 

  

The ANOVA test indicates highly significant differences between populations on all 

variables except the buccolingual breadth of the mandibular M2. The results of the Kruskal-

Wallis test are similar and listed in Table 6.82 below. 
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Table 6.82 Kruskal-Wallis test for significant difference in means between populations. 
Significant differences highlighted 

DENTAL VARIABLE SIGNIF. 

BL MAN M1 .001 

BL MAN M2 .119 

BL MAN P3 .000 

BL MAN P4 .000 

BL MAX M2 .000 

BL MAX P4 .000 

MD MAN M1 .000 

MD MAN M2 .000 

MD MAN P3 .000 

MD MAN P4 .000 

MD MAX M2 .000 

 

 The differences indicated by the descriptive statistics, Levene’s tests, ANOVAs, and 

Kruskal-Wallis tests suggest that there are significant differences between the sampled 

populations. These differences are demonstrated quantitatively using Relethford-Blangero 

analysis.  

R-Matrix and Fst Analyses. I submitted dental metrics from all populations to RMET in 

order to calculate an R-matrix, a D2 matrix, Fst, and within-group phenotypic variances. 

 RMET calculates two Fst values: one calculated from the raw data, and one calculated 

with bias for sample size. It also calculates a standard error. The analysis produced the following 

two Fst values and standard error: 

Sample Biased Fst = 0.054042 

Unbiased Fst = 0.041352 

Standard Error = 0.006498 

These values were very close, indicating that sample size seem did not seem to affect the 

calculation of Fst greatly. The standard error was low and within acceptable range (Wright 1951). 

The biased Fst value (0.054) was closer to zero than one, and this indicates that populations were 

relatively homogenous.  A low Fst value means that a large amount of gene flow existed between 

these sample populations. 
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 Next, I analyzed the within-group phenotypic variance. Table 6.83 indicates the results of 

this analysis, including mean within-group variance, expected variance, observed variance, the 

residuals (difference between observed and expected), and rii (see Chapter 3). 

 

Table 6.83 Within-group phenotypic variance 

Population           r(ii)      Observed Expected   Residual 

JPGV 0.052768 0.719 0.919 -0.199 

MAGYAR 0.041128 0.921 0.93 -0.009 

TISZAVALK 0.022248 1.711 0.948 0.763 

TISZAPOLGAR 0.018061 0.804 0.952 -0.149 

VAC 0.139914 0.734 0.834 -0.1 

MEAN WITHIN-GROUP VARIANCE = 0.930 

 

Phenotypic variance is much lower than expected in all the cemetery samples except 

Tiszavalk-Kenderföldek. A negative value indicates that a sample had a lower than expected 

amount of regional gene flow relative to the other populations in the sample. A positive value 

indicates a higher than average amount of gene flow.  Thus, the population at Tiszavalk-

Kenderföldek may have experienced much higher than average gene flow, while the southern 

cemeteries in the combined sample (JPGV) experienced very limited gene flow. These southern 

populations may have been more genetically isolated. Tiszapolgár-Basatanya, the largest sample, 

also may have very limited gene flow into its population.  The Vác comparative sample variance 

appears was somewhat intermediate to the other samples. Magyarhomorog was the only 

cemetery that had near the expected level of gene flow. 

 I then used RMET to calculate the R and D2 matrices that indicate the samples’ 

phenotypic distances from each other. Table 6.84 contains the R-matrix and Table 6.85 provides 

the D2 matrix.  
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Table 6.84 R-matrix 

 JPGV MAGYAR TISZAVALK TISZAPOLGAR VAC 

JPGV 0     

MAGYAR -0.00226 0    

TISZAVALK -0.01742 0.003889 0   

TISZAPOLGAR -0.03941 -0.01301 0.002698 0  

VAC 0.033874 -0.01466 -0.02137 -0.048469 0 

 

Table 6.85 D2 matrix 

 JPGV MAGYAR TISZAVALK TISZAPOLGAR VAC 

JPGV 0     

MAGYAR 0.072429 0    

TISZAVALK 0.094069 0.033649 0   

TISZAPOLGAR 0.162477 0.091873 0.051776 0  

VAC 0.056785 0.136052 0.140795 0.219412 0 

 

  

Figure 6.16 illustrates the principal coordinates plot of the R-matrix, and it shows the distances 

of the populations from the centroid and from each other.  

 

 

 

 

 

 

 

 

 

 

 

 



178 
 

 

          :---------------------------------------: 

          :                                       : 

          :                                       : 

          :                                       : 

          :                                       : 

          :              B                        : 

          :                                       : 

          :                                       : 

          :                                       : 

          :                              A        : 

          :          C                            : 

          :                  +                    : 

          :                                       : 

          :                                       : 

          :                                       : 

          :D                                     E: 

          :                                       : 

          :                                       : 

          :                                       : 

          :                                       : 

          :                                       : 

          :---------------------------------------: 

 

Population               Symbol 
 

JPGV               A 

MAGYAR             B 

TISZAVALK          C 

TISZAPOLGAR        D 
VAC                 E 

Centroid           + 

Figure 6.16 Principal coordinate plot of R-matrix 
 
 

Both distance matrices indicate similar results.  The modern sample of Vác is the most 

distant from all the archaeological samples, and this is expected. Magyarhomorog and Tiszavalk 

are the most phenotypically similar. Tiszavalk-Kenderföldek is closest to the sample centroid, 

and therefore that population must have been the recipient of higher gene flow than other 

populations. The combined sample of southern cemeteries is phenotypically distant from all 

other cemeteries. Likewise, Tiszapolgár-Basatanya is also relatively distant from the other 

samples, but shows some similarity to Tiszavalk-Kenderföldek (the other northern site along the 

Tisza River).  Magyarhomorog is slightly more distant from Tiszapolgár-Basatanya and 

Tiszavalk-Kenderföldek.  The genetic distances roughly correspond to geographic distances (i.e. 

cemeteries closer to one another are phenotypically similar), but the pattern is not linear from 
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north to south. Tiszavalk-Kenderföldek plots closers to Tiszapolgár-Basatanya despite 

Magyarhomorog being the closer cemetery. 

Male/Female Within-Cemetery Variability.  I used ANOVAs and Levene’s tests to 

examine within site genetic variance between males and females. I limited analysis to cemeteries 

where there are at least 20 individuals (excluding subadults) and roughly equal numbers of 

females and males.  To increase the number of cemeteries covered, there must have been at the 

very least a 1 to 2 ratio between males to females. For example, if there were 20 females, then 

there must have been at least 10 males.  Thus Magyarhomorog was excluded from the analysis as 

was Vác. The analysis was limited to Tiszapolgar-Basatanya, Tiszavalk-Kenderföldek, and the 

combined southern cemetery sample. Table 6.86 shows the results of the ANOVAs and Levene’s 

tests on within cemetery male and female sample. 
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Table 6.86 Male/Female means for dental metric variables at cemeteries, with significance levels for Levene’s test and ANOVAs.   

Significant differences highlighted in bold 

DENTAL 

VARIABLE 

TISZAPOLGAR-BASATANYA JPGV (Jászladány, Pusztaistvánháza, 

Gyula 11Ő, Vészt -Mágor) 

Tiszavalk-Kenderföldek 

MALE 

MEAN 

n=48 

FEMALE 

MEAN 

n=31 

ANOVA 

SIG. 

LEVENE 

SIG. 

MALE 

MEAN 

n=6 

FEMALE 

MEAN 

n=15 

ANOVA 

SIG. 

LEVENE 

SIG. 

MALE 

MEAN 

n=7 

FEMALE 

MEAN 

n=14 

ANOVA 

SIG. 

LEVENE 

SIG. 

BL MAN 

M1 
10.41 10.31 0.075 .898 9.88 10.10 0.273 0.252 10.42 10.30 0.540 0.091 

BL MAN 

M2 
10.05 9.81 0.008 .917 9.61 9.75 0.424 0.956 9.87 10.04 0.480 0.959 

BL MAN P3 7.69 7.50 0.036 .411 7.24 7.46 0.196 0.168 7.58 7.53 0.862 0.708 

BL MAN P4 8.17 7.95 0.027 .407 7.38 7.83 0.005 0.479 8.27 7.99 0.271 0.204 

BL MAX 

M2 
11.08 10.83 0.017 .689 10.93 10.82 0.345 0.621 10.94 10.92 0.943 0.433 

BL MAX P4 8.97 8.82 0.052 .594 8.41 8.62 0.272 0.746 7.74 8.81 0.261 0.013 

MD MAN 

M1 
10.42 10.20 0.071 .481 10.43 10.46 0.946 0.039 10.44 10.03 0.054 0.251 

MD MAN 

M2 
9.84 9.60 0.083 .578 10.06 10.01 0.864 0.077 9.92 9.82 0.698 0.665 

MD MAN 

P3 
6.45 6.45 0.923 .317 6.37 6.50 0.335 0.070 6.50 6.22 0.160 0.983 

MD MAN 

P4 
6.52 6.49 0.663 .227 6.18 6.29 0.564 0.960 6.62 6.56 0.866 0.320 

MD MAX 

M2 
8.83 8.87 0.662 .117 9.06 9.09 0.910 0.092 8.96 9.02 0.835 0.575 
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 The Levene’s and ANOVA tests reveal little difference between males and females in the 

three cemeteries. Even sexual dimorphism (indicated by ANOVA p-values of 0.05 or less) seems 

limited to Tiszapolgár-Basatanya. These limited differences may be a factor of limited sample 

sizes.  

Dental Nonmetric Analysis 

Comparisons of Frequencies of Nonmetric Traits. The analysis began with the 

calculation of frequencies of positive observation of traits (i.e., the trait was scored as present). 

These frequencies and direct counts were used in Fisher’s Exact tests to examine significant 

differences between populations.  Table 6.87 shows the positive counts of each trait and the 

Fisher’s Exact test significance level for each trait as tested among samples. 

 

Table 6.87  Positive observations of dental nonmetric traits. N= number of individuals observed 
for trait. += number of positive observations for trait 
CEMETERY Carabelli’s 

Cusp M1 

Parastyle 

M1 

Parastyle 

M2 

Ant. Fovea 

M2 

Cusp 5 M2 Foramen 

caecum M2 

P4 Lingual 

Cusp Var. 

 N + N + N + N + N + N + N + 

JPGV 17 6 17 4 12 0 12 8 14 2 15 1 11 10 

MAGYAR 10 3 10 1 13 1 10 7 15 2 13 3 14 13 

TISZAVALK 22 4 22 1 19 1 19 11 22 0 22 3 18 18 

TISZAPOLGAR 56 12 53 5 48 2 53 22 57 13 27 7 55 53 

VAC 16 4 16 1 15 0 11 3 12 0 16 2 17 16 

Fisher’s Exact 

Sig. 

0.5685 0.284 0.878 0.156 0.073 0.447 0.657 

 

  

The Fisher’s Exact tests for each trait indicate that there were only subtle differences, if 

any, in the frequencies of these traits between the populations. I submitted the data to the Smith’s 

mean measure of divergence equation with the Freemen Tukey transformation. This equation 

was used to produce the MMD difference matrix indicated in Table 6.88.  The values were then 

adjusted by the largest negative value to make all distance values positive (Table 6.89). 
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Table 6.88 MMD distance matrix, unadjusted 

 MAGY GJPV TISZAVALK TISZAPOLGAR VAC 

MAGY 0.0000     

GJPV -0.0814 0.0000    

TISZAVALK -0.0297 0.0476 0.0000   

TISZAPOLGAR -0.0398 0.0363 0.0656 0.0000  

VAC 0.0303 0.0389 -0.0351 0.0470 0.0000 

 

 

Table 6.89 MMD distance matrix adjusted to produce positive values 

 MAGY GJPV TISZAVALK TISZAPOLGAR VAC 

MAGY 0     

GJPV 0.0000 0    

TISZAVALK 0.0517 0.1290 0   

TISZAPOLGAR 0.0416 0.1177 0.1470 0  

VAC 0.1117 0.1203 0.0463 0.1284 0 

 

The distance matrices were then submitted to multidimensional scaling to produce a visual 

representation of the distances (Figure 6.17). 
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Figure 6.17 Multidimensional scaling of MMD distance matrix 

 

 The dental nonmetric analysis produced similar results to the dental metric analysis.  

Tiszapolgár-Basatanya is the most distant from all other cemeteries.  The southern cemetery 

aggregate sample (JPGV) clusters more tightly with Magyarhomorog than in the previous 

analyses. Tiszavalk-Kenderföldek is distant from the southern cemeteries and Tiszapolgár-

Basatanya, but somewhat intermediate to Vác and Magyarhomorog. 

 In the next chapter, I use these results to evaluate my hypotheses and research questions. 
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CHAPTER 7 

DISCUSSION 

 

In this section, I focus on my three general research questions, moving from the specific 

aspects of individual cemeteries to more regional patterns. I also evaluate the more specific 

hypotheses subsumed under these questions. I begin with the first general research question 

regarding the differences in burial treatment. I focus on a more interpretive description of the 

burial treatments at each cemetery, and I follow with an overall assessment of the regional 

similarities and differences in mortuary ritual.  I evaluate the more specific hypotheses including 

whether or not any cemeteries appear to be regional. Finally, I provide some possible 

explanations of how burial treatment reflected identity and social relations during the Copper 

Age. 

Next I focus on the genetic variability between cemeteries, and how this variability might 

correlate with burial treatment.  I interpret the results of the various measures of variance and 

genetic distances. I evaluate the more specific hypotheses regarding genetic variability, and 

further investigate the possibilities of regional cemeteries. I discuss the genetic and mortuary 

differences between males and females. The phenotypic differences between males and females 

were limited, but I review the results. I summarize the mortuary differences between males and 

females. 

I then give an overall review of identity and social relations during the Early to Middle 

Copper Age based upon the presented evidence, and I offer suggestions and explanations that 

might help explain patterns in the data. I provide some final considerations that contextualize and 

give nuance to the project data.   

Finally I summarize the major results of the study and I highlight the most important 

differences in genetics and burial treatment. I emphasize how these results can be used to 

interpret important social interactions and identity construction on the Hungarian Plain. 

Table 7.1 summarizes the major burial treatment characteristics and genetic data at each 

cemetery. 
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Table 7.1 Study findings by cemetery 

Cemetery Burial Treatment Genetic 
Tiszapolgár-
Basatanya  

-Many body positions during Period I; 
reduction in variety during Period II 
-Fewer artifacts per graves during Period II 
-Period I: males have more items and types; 
more even distributions of items by gender 
during Period II 
-Fewer females than males during Period I 
-Decrease in frequency of copper items with 
age among females; increases with age for 
males 
-Males- stone axes, chert, obsidian, animal 
bone, radiolarites, copper daggers 
-Females- ceramics, bone tools, quartzites, 
copper decorative items, beads, shells, 
pebbles 

-Less than expected within-
group variance 
-Few, if any, significant 
differences between males and 
females 
-Most distant from other 
cemeteries in sample 

Vészt -Mágor -More items on average than other 
cemeteries, but fewer types 
-Mostly subadults, few adult burials 
-Left or right side burials, flexed 
-Males have most items and types 
-Subadults have fewer types, but similar 
number of items as females 
-Items increase with age 
-Males: bone tools, animal bones, antler 
-Females: ceramics, tooth artifacts 
-Artifacts increase with age 

-Part of aggregate sample 
-Few, if any, significant 
differences between males and 
females 
-Less than expected within-
group variance 
-Distant from other cemeteries, 
but nonmetrics showed 
similarities to Magyarhomorog 

Tiszavalk-
Kenderföldek 

-Intermediate mean number of types and 
goods per graves 
-More females than males; even numbers of 
subadults and females 
-Left or right side burials, one female supine 
-Males: stone axes, copper axes 
-Females: quartzite, ground stone, beads 
-Gold found with one infant 
-Numbers and types show little gender 
disparity 
-Artifacts increase with age 

-More than expected within-
group variance 
-Close to distance plot centroid 
-Approximately equidistant from 
Magyarhomorog and 
Tiszapolgar-Basatanya 

Magyarhomorog -Intermediate mean number of goods and 
types per graves 
-Left or right side burials, flexed or semi-
flexed 
-Males: chert, obsidian, copper awls, copper 
axes 
-Females: ceramics, gold, quartzite, beads, 
ochre, bone tools 
-Male items increase with age, female items 
decrease with age 

-Slightly less than expected 
within-group variance 
-Close to aggregate sample and 
intermediate in distance from 
most other cemeteries 
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Table 7.1 continued 

Pusztaistvánháza -Lowest mean number of goods and types 
per grave 
-More females than males, few subadults 
-Right or left side burials, flexed 
-Males: copper daggers, chert 
-Females: ceramics, beads 
-Females have more items per grave on 
average, males more types 
-Decrease of items with age 

-Part of aggregate sample 
-Few, if any, significant 
differences between males and 
females 
-Less than expected within-
group variance 
-Distant from other cemeteries, 
but nonmetrics showed 
similarities to Magyarhomorog 

Jászladány -Low mean number of goods and types per 
age 
-Even numbers of males and females 
-Right or left side burials, flexed or semi-
flexed 
-Males: chert, obsidian, copper decorative 
items, copper items 
-Females: gold, beads, coral button, tooth 
artifacts 
-Females have more items on average, but 
only slight more types on average 
-Even distributions of artifacts by gender 
-Subadults have less artifacts than adults, but 
age increases unclear 

-Part of aggregate sample 
-Few, if any, significant 
differences between males and 
females 
-Less than expected within-
group variance 
-Distant from other cemeteries, 
but nonmetrics showed 
similarities to Magyarhomorog 

Gyula 114 -High mean numbers of goods and types per 
grave 
-Even number of males and females, no 
subadults 
-Left or right side burials, flexed 
-Males: copper, stone axes, chert, bone tools, 
tooth artifacts 
-Females: beads, pebbles, shell, ochre 
-Females have more items and types on 
average 

-Part of aggregate sample 
-Few, if any, significant 
differences between males and 
females 
-Less than expected within-
group variance 
-Distant from other cemeteries, 
but nonmetrics showed 
similarities to Magyarhomorog 

 
 

Assessment of Research Questions 

Research Question 1: What were the differences in mortuary treatment between and 

within cemeteries during the Hungarian Early-Middle Copper Age? 

The initial hypothesis was that cemeteries would vary in size and burial practice, and that 

these differences could represent local and regional ideas about the construction of identity. I 

evaluate the more specific hypotheses about burial practices (see Chapter 5 Mortuary Treatment 

Methodology: Analysis) later in this section. I start by discussing each cemetery individually in 

order to evaluate local traditions.  I begin with cemeteries with Early Copper Age components 
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from the sample (Tiszapolgár-Basatanya and Vészt -Mágor), and then I review Middle Copper 

Age cemeteries.  

 

 Tiszapolgár-Basatanya (ECA)- The Period I component of Tiszapolgár-Basatanya has 

more items and a greater diversity of grave goods, on average, than any of the other cemeteries.  

This component is composed of a disproportionally large number of males, and many of the 

subadult individuals might also be males. Other cemeteries have more even distributions of 

males and females, and I believe that this means that females may have been deliberately 

excluded from the cemetery in many cases. These females may be buried in other burial areas.  

 Body positioning is the most varied during Period I, and there are more positions than in 

any other cemetery. Many of the positions that are rarely seen in the Hungarian Plain (i.e. supine, 

prone, and extended) are more associated with older adult individuals. This association with 

older adults could mean that these body positions indicate some type of achieved status. The 

diversity of burial positions also may indicate that the ECA component at Tiszapolgár-Basatanya 

was home to burial traditions from a variety of communities. The generalized pattern of males on 

their right side and females on their left holds true during Period I, and this pattern was more 

strictly observed with females.  This may mean that many of the subadults are male as a majority 

of them were buried on their right side.  

 Females are more associated with ceramics, but not exclusively so. The clearest 

association is between old adult females and large open vessels. Most individuals have some 

type of small ceramic vessel, but the number of ceramics per burial decreases with age. 

Otherwise, many of the associations between age and sex groups and ceramics are fairly weak.  

A higher number of ceramics is connected to female identity, even though these items are not 

exclusively perceived as a part of the female gender. Further, there appears to be some type of 

relationship between adulthood and small ceramic vessels, but this relationship fades with 

increasing age. Individuals with longer lifetimes were buried and represented with more difficult 

to obtain items such as metal and stone, and these items may have been used during funerary 

ritual to represent the status and well developed trade relationships.  

 Stone and metal items show stark differences in their distributions. During Period I chert, 

obsidian, and all other stones except quartzite are associated exclusively with males. Of these 

items, chert is the only type that would have been obtained outside the Hungarian Plain region. It 
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is interesting that the number of chert artifacts increases with age. Large numbers of chert 

artifacts may suggest that older males may have been connected to social contacts and trade 

relations by themselves or through kin, developed over time to obtain these artifacts, and 

communities chose to represent these relationships using chert tools in graves. The link between 

numbers of chert items and age may also mean that that these items were used to represent the 

achieved statuses of the interred individual. Only females are associated with quartzite tools and 

copper decorative items. Quartzite was available from some sources near the Hungarian Plain, 

and copper may have been obtained from Carpathian sources. Unlike males and chert, copper has 

a decreased frequency in female graves with age. This pattern is not as clear however, as middle 

age females are not buried with any stone or metal items.  This reduction in copper items might 

be interpreted as a decrease or change in female status over the life course while younger adult 

females had relatively higher statuses. Another possibility is that these items were handed down 

across generations, and young females had inherited these items.  Finally, the death of a young 

female may have been considered tragic and of deep cultural significance as the interred young 

woman might not have had an opportunity to marry or reproduce. The significance of such a 

death may have warranted the inclusion of valued items in the grave.   

There is interesting ambiguity in gendering with stone and metal items during Period I for 

the subadults.  Many subadults are buried with stone items such as chert tools.  As with females, 

these youths may have been represented with inherited items, or these stone items may 

represented the “loss” of male adulthood. The presence of these items may indicate some male 

gendering of these subadults.  Several children and infants also have copper decorative items in 

their graves, and these items are otherwise associated with only adult females. This ambiguous 

subadult patterning may indicate either that subadults were not strongly gendered early in life 

(i.e. taking on both male and female characteristics until adulthood) or that the objects may have 

represented the gender of their parents as items used exclusively with both male and female 

genders were often found together in the graves of subadults.   

 For other artifact types, males show strong associations with land animal based artifacts 

(fabricated from bone and antler, and also unworked elements). There is a wide variety of both 

domesticated and wild animal products associated with males including pigs, cattle, aurochs, 

dogs, deer, and boars. It might be suggested that this shows a strong connection between the 

male gender and animals, although not necessarily with hunting. The number of sets of animal 
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bones decreases with age in the males; again, this may represent a great link with traded items of 

chert and obsidian. Females are frequently buried with beads, shells, pebbles and ground stone 

artifacts. Beads and ground stone frequencies increase with age, and ground stone artifacts are 

more often found with old adult females. This pattern of beads, shells, and pebbles buried with 

females is a common pattern in the sample, with only the number of beads usually varying 

among females.  Beads, made from limestone or quartzite, were used in sashes or necklaces, and 

they may have been a significant component of female gender. Subadults are only rarely 

associated with any of the artifacts from the ‘other’ category (male or female), and when they are 

found in subadult burials the usual types are beads or animal bones. While beads are 

predominantly ‘female’, animal bones are more connected to males, and this may again indicate 

the ambiguous gendering of subadults. 

 Overall, males have more items and more types of items, and the frequencies increase 

with age within males. This pattern does not hold for females, where the number of items 

actually decreases with age. This may indicate that females decreased in status with age, or that 

valued items may have been given to, or buried with, other kin.   Another interesting pattern 

occurs among infants, children, and juveniles. All subadults have less grave goods than adults, 

and between infants and children the number of goods increases with age. However, juveniles of 

indeterminate sex have the least artifacts of any age group. This may indicate that these juvenile 

individuals were in a liminal gender state and had not yet taken on the more specific genders 

present in adulthood.  

 The triple burial presented an ambiguous collection of grave goods including artifacts 

associated with both males and females in other graves. The individuals in the grave were a 

young adult male and two infants. Most of the artifacts are either male-associated (chert and 

antler) or not exclusively female (ceramics). A point of ambiguity is a single ground stone 

artifact. Ground stone items are normally associated with old adult females. This single artifact 

could indicate a female gendering of one of the individuals. The position of artifacts in the grave 

was not recorded, so it is not possible to assign artifacts to individuals in the grave. 

 

Tiszapolgár-Basatanya (MCA)- Tiszapolgár-Basatanya Period II has fewer artifacts per 

grave on average and fewer types per grave on average than Period I. This pattern is 

characteristic of the MCA cemeteries in the study. The Period II component has a more equal 
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number of males and females and fewer subadults.  There are also more individuals buried 

overall than in Period I.  I would suggest that the presence of more individuals and more females 

indicates a loosening of restrictions governing use of the burial area during Period II.  

 There are fewer types of body position during Period II at Tiszapolgár-Basatanya, and 

this reduction in variety is a general pattern during the Middle Copper Age.  Males were usually 

buried on their right, and females on their left, but this pattern is less restricted for both males 

and females during Period II. The legs of individuals were either flexed or semi-flexed, and it 

appears that infants and juvenile females may be more associated with semi-flexed burials. The 

one notable exception is a young female buried in a prone position, but this individual may be an 

outlier or a ‘holdover’ from Early Copper Age patterns. There are no other distinguishing 

characteristics of this burial other than a larger number of beads than any other female during 

this period.  

 Females have more ceramics on average, and the gap in numbers of ceramics between 

males and females is larger than in Period I.  I would argue that this indicates the association 

between females and ceramics grew stronger during Period II. Hollow pedestal vessels are most 

associated with old adult females, and large open vessels are associated with the other female age 

categories. Closed vessels may have a closer association with juvenile males, but this 

relationship is not strong nor is it exclusive. A few miscellaneous ceramic items were found with 

a middle age male and an old adult female, but there are so few of these items that I am hesitant 

to make any conclusions about them.  

 There are shifts in the associations and distributions of metal and stone artifacts in Period 

II.  Chert tools are prevalent. The only items that have exclusive associations are quartzite tools 

(middle age males), chert cores (old adult males), copper daggers (middle age males), 

radiolarites (females) and stone axes (middle age males). The larger metal and stone items such 

as copper daggers and stone axes are linked to middle age and older adult males; these artifacts 

might therefore represent male achieved status.  Some of the artifacts that have strong 

associations during Period I continue to have associations with the same genders, but these 

associations are no longer exclusive. For example, copper decorative items appear in male 

graves, and chert and obsidian items appear in female graves. Generally, Period II has more even 

distributions of stone and metal types between males and females. However females, unlike 

males, have an increase in stone and metal items with age. Information on subadults is limited, 
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but only one child was buried with any stone or metal artifact. These artifacts and materials may 

have been obtained through regional or interregional exchange and linked to the adult individuals 

who participated in these exchanges.  

 Other types of artifacts also show shifts in their distributions. While beads and pebbles 

remain exclusive to females, ground stone artifacts and shells shift to more even distributions 

between males and females. Bone tools became exclusive to females, and tooth artifacts became 

exclusive to males. Overall, the number of types remains similar to Period I, but many artifacts 

(ground stone, color, teeth) appear in only a few graves indicating a reduction in the variety of 

artifacts used in burial treatment. Beads and quartzite pebbles remain strong components of the 

female gender, but other items may have become linked to other types of identities. 

 Overall, females have more items on average per grave and more types on average per 

grave than males, but there is clear change in these numbers by age cohorts. In contrast males 

have fewer items and types, but both the number of items and types increases with age. 

Subadults have fewer items and types than adults. Juvenile females have the least number grave 

goods, but this average may have been skewed because one of the juvenile females had no grave 

goods. I suggest that while age is still a significant factor in status (with grave goods increasing 

with age generally), the most significant change in Period II is a shift in the social position of 

females. Females now were buried with more types of materials and more items regardless of 

age. Among males, access to goods was still strongly tied to age, and older males had more 

goods than younger males.   This male pattern is similar to Period I.  The change from Period I to 

Period II could be described as one of increasing equality in items between males and females. 

 The double burials during Period II had very few grave goods, considering that they 

contained multiple individuals.  One grave contained an old aged male and middle aged female. 

Two double burials contained a young female and an infant, and one double burial contained a 

young male and an infant.  The burials included ceramics, chert tools, beads, ochre, and animal 

bone.  None of these items are clearly male or female in their associations. It may be that these 

burials represented some combination of the gender attributes of both males and females.  

 

Vésztő-Mágor- Vészt -Mágor has more items on average than many of the other 

cemeteries in the sample, but the average number of types is the lowest of all the cemeteries. 

There were only a few adults interred and the cemetery is mostly composed of subadults. The 
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disparity between adults and children is large enough that the difference likely reflects 

intentional burial practices.  

 Body positions were limited to right or left side burial in flexed positions. Males were 

always buried on their right, and females were buried on their left except in one case (a young 

female).  The limitation on adult burial positions is different from the other Early Copper Age 

cemetery in the sample (Tiszapolgár-Basatanya Period I), as individuals were buried only on 

their left or right side in a flexed position.  It is difficult to speculate on subadult burials based 

upon body position, but an equal number of children were buried on their left and right, one 

infant was buried on its left side, and many infants were in unknown burial positions.  

Differences in ceramic distributions are difficult to ascertain due to the small number of 

adults. Small open vessels are associated with most age and sex groups, and the numbers of these 

ceramics decreases with age like the pattern at Tiszapolgár-Basatanya Period I. Large open 

vessels are most frequently associated with females.  Ceramics are therefore likely linked to 

female identity.  

 Only a few stone and metal items are found in the Vészt -Mágor ECA component. 

Unlike Period I at Tiszapolgár-Basatanya, chert tools are linked to all adults, and they are not 

associated with subadults. Copper decorative items, by contrast, are only linked to one child. The 

limited number of these items suggests that access to these materials may have been somewhat 

limited to community represented at Vészt -Mágor. Chert in particular was probably more 

difficult to obtain in the south as it originates from north of the Hungarian Plain and individuals 

would have needed extensive social networks to gain access these materials. Copper is very 

limited at this cemetery, and this item may also have been difficult to obtain. It is unclear why 

this potentially valuable item was associated with a child, but it certainly represents the resources 

and social networks of the kin group. 

 Other types of artifacts have similar distributions to those observed for Period I 

Tiszapolgár-Basatanya.  The association of bone tools, animal bones, and antler with males 

probably again represents a link between male gender identity and animals. However, tooth 

artifacts are associated with one female at Vészt -Mágor. Shells and beads are only associated 

with subadults; this may represent some female gendering of these individuals. Overall, Vészt -

Mágor seemed to follow Early Copper Age patterns similar to Tiszapolgár-Basatanya. 
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 In terms of mean amount and types of artifacts per grave, Vészt -Mágor exhibits a 

similar disparity among males, females, and subadults as seen for Period I Tiszapolgár-

Basatanya.  Males have the most items and types. Subadults have the fewest types, but they have 

roughly the same number of items as females. The amount of items and types interred with an 

individual increases with age.  This pattern exhibited at both Tiszapolgár-Basatanya during 

Period I and Vészt -Mágor may be a generalized Early Copper Age pattern.  

 

Tiszavalk-Kenderföldek-  Tiszavalk-Kenderföldek has an intermediate level of mean 

grave goods and types compared to other cemeteries There are more females interred than males 

and an equal number of subadults and females. 

 Burial positions are as varied as at Period II Tiszapolgár-Basatanya. A single young adult 

female was buried in an alternate body position (supine) compared to other individuals in the 

cemetery. Most individuals were flexed, most females were buried on their left side, and most 

males were buried on their right side. These sided burial patterns were less strictly followed in 

the older age cohorts. This may reflect that other social identities have superseded some gender 

identities over the life course. The less strict observation of the left/right dichotomy of burial 

position also appears to be a regional Middle Copper Age pattern.  

 Females have more ceramics overall, but associations between particular ceramic types 

and sex/age groups are not clear. Many graves contained small open vessels and closed vessels, 

and large open vessels may be more connected to young adult females. Even subadults generally 

have as many ceramics as adults. The evidence suggests that higher numbers of ceramics are 

associated with female gender identity, but the presence of ceramics is not exclusive to females.  

 The associations between age/sex groups and stone and metal artifacts are somewhat 

ambiguous as many artifacts of this type are evenly distributed. Quartzite tools are buried only 

with young adult females. There may be a connection between female gender identity and 

quartzite items as the pebbles often placed with females are also quartzite. However, quartzite 

pebbles also are found with males at Tiszavalk-Kenderföldek. Large stone and copper axes were 

reserved for old adult males. These axes are large, rare, and probably required significant social 

capital to create or obtain. I believe these items may have been the possessions of males of high 

achieved status.  The only gold artifact, a small ring, was found with an infant.  It may indicate 

that these decorative items, perhaps like copper decorative items, are associated with female 
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gender identity and youth.  The rarity of these items and their presence in the graves of children 

may also indicate some incipient ascribed status, but there were few gold artifacts and a more 

precise association with identity cannot be made. 

 The examination of other artifact types reveals some markers of female gender identity. 

Both ground stone artifacts and beads were found in the graves of females (beads were also 

found in the grave of one infant). Beads and ground stone artifacts are often found with females, 

and I argue that these items were key material aspects of female gender performance at 

Tiszavalk-Kenderföldek. Pebbles, animal bone, and teeth were found in near equal numbers with 

males and females. While the more equal distribution of animal bones is not unusual for Middle 

Copper Age cemeteries, quartzite pebbles usually associate more with females. Unlike ceramics, 

quartzite pebbles are only found one per grave. The presence of these pebbles in male graves at 

Tiszavalk-Kenderföldek may indicate some form of female gendering of biological males or that 

these items did not carry the same gendered meaning that pebbles did at other cemeteries.  

 Tiszavalk-Kenderföldek has little gender disparity in mean numbers of artifacts and 

types, but there are clear increases in the number of artifacts with increasing age. This is most 

clear with old adults who have many more artifacts than younger members of their gender. These 

disparities indicate that the number of artifacts might represent achieved status over an individual 

lifetime.  

 

Magyarhomorog- This cemetery has an intermediate mean number of grave goods and 

types and it is roughly equivalent in this regard to the Period II component of Tiszapolgár-

Basatanya. Magyarhomorog has a near equal number of males, females, and subadults. 

  Generally, males were buried on their right side and females on their left with some 

relaxation of this pattern within the older adult groups. Most burials were flexed, but many 

females were buried in semi-flexed positions. All of the children were buried on their left side in 

mostly semi-flexed positions. This pattern of burial treatment may indicate that these children 

were gendered female.  

 Ceramics are associated most often with females. Small open vessels and large open 

vessels have some association with males, but generally, the pattern of females with greater 

numbers of ceramics held at Magyarhomorog as well. There is some evidence that the number of 

ceramics associated with female burials increases within the age cohorts, but minimal differences 
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between young adult females and middle age females make this pattern somewhat unclear. 

Subadults have fewer ceramics than adults.  

 Most stone and metal artifacts, including cherts, obsidian, copper awls and copper axes, 

are found with middle age males. Males have, on average, more chert tools than females. Many 

of these items and materials would have been obtained through regional and interregional 

exchange, and they may represent the social status of these males. Gold, another item that would 

have been obtained through exchanges, is found with children and females. Gold may represent 

social status for females as it is found in relatively few graves much like the copper axes. 

Quartzite tools also are only found in female graves. A key difference with males is that these 

female status items were found in the graves of young females rather than older females. I 

suggest that these females might have earned specific gender statuses much earlier in life than 

males, but then the emphasis shifted to different attributes as they aged.  

 Magyarhomorog has a surprisingly low variety of items from the other artifact categories, 

but there are large differences in the distributions of these goods. Beads, ochre fragments, and 

bone tools are nearly exclusively found with females. Animal bones are more evenly distributed 

between males and females, and only one child had animal bones in its grave. Animal bone 

frequencies may increase with female age. The artifacts from this category show strongest 

correlations with adults, and they are probably indicators of adult gender performance and roles.  

 The mean number of items and types per grave are fairly equal between males and 

females. One interesting pattern is the decrease in items and types with age in females. This 

decrease, combined with the distribution of quartzite and gold, might suggest that female status 

may have been tied to youth. As females aged, their status decreased or it was reconfigured.  

 

Pusztaistvánháza- Pusztaistvánháza graves have the lowest mean number of artifacts and 

lowest mean number of types of all the cemeteries in this study. The cemetery contains twice as 

many females as males. There are only a few confirmed subadults.  These ratios may be slightly 

skewed as many individuals (n=7) could not be assigned to age or sex groups.  

 Burial positions at Pusztaistvánháza were limited to flexed left and right sided burials. 

Females were always buried on their left side, and males were always buried on their right 

except in two cases. The left/right gender dichotomy is more strictly observed compared to the 

other Middle Copper Age cemeteries. This may indicate that gender patterns were static at 
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Pusztaistvánháza, or that left and right sided burials were more closely associated with 

male/female identity than at other Middle Copper Age cemeteries. 

 Ceramics are associated with all age and sex groups, but young males have the most 

ceramics, followed by females in general. Females had more large open, small open, and closed 

vessels than males, but these items were not exclusive to females. 

 Stone and metal artifacts are extremely rare at Pusztaistvánháza, and these artifacts are 

limited to males. Not only are these artifacts (copper daggers and chert tools) linked completely 

to male identity, but the limited distribution of these artifacts probably indicates that they were 

linked to status.  

 Other types of artifacts are also limited in distribution at Pusztaistvánháza.  Beads were 

found only with females and are strongly linked to female identity at Pusztaistvánháza as they 

are at the other cemeteries. Beads are also limited in distribution among females and occur in 

only three burials.  These items may have been linked to not only female identity but also linked 

to higher status. 

 Overall, females had more items per grave on average, but males had more types per 

grave (likely due to the presence of copper and chert items).  An interesting pattern was the 

decrease in the number and types of items with age within both sexes. This pattern may indicate 

that many of the status items at Pusztaistvánháza (copper daggers, chert tools, beads) were 

connected to young individuals. This pattern of decreasing status with age for both genders may 

have been unique to Pusztaistvánháza. 

The double burials and triple burial at Pusztaistvánháza contained only ceramics. The 

associations of ceramics are more ambiguous in this cemetery (see above), and this makes it 

difficult to assign gender or social identities to any of these multiple burials.  The limited number 

of items might suggest that these were individuals with decreased status in the cemetery. 

 

Jászladány- This cemetery had the second lowest average number of items and types, but 

it is very close to the means for Pusztaistvánháza.  Jászladány presented special analytical 

difficulties as I could not determine the precise age of the individuals. However, I use the 

cemetery to examine some general patterns that add to my understanding of burial treatment 

during the Copper Age. The cemetery contains approximately equal numbers of males and 

females and a few subadults. 
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 Jászladány females were only buried on their left side, while males were buried on their 

right side with one exception. Most burials were flexed and only a few individuals were semi-

flexed. Semi-flexion may be slightly more associated with females, but this relationship is not 

strong. The body positions at Jászladány are typical of the Middle Copper Age, where left and 

right side positioning are strongly associated with female and male identities respectively.  

 Most ceramics are associated with both sexes excepted the hollow pedestal vessels that 

are associated with females. Much like at Pusztaistvánháza, some male age groups have more 

ceramics than females. Subadults also have more ceramics on average than females.  I argue that 

at Jászladány, much like at Pusztaistvánháza, ceramics are not strong markers of female gender 

identity.   

 Stone and metal tools show stark differences between males and females, and these items 

were found only with adults. Chert tools, obsidian tools, copper decorative items, and copper 

axes were all found with males. These items may indicate male participation and status in both 

regional (obsidian and copper) and interregional exchanges (chert).  These items were relatively 

evenly distributed among males. However, females may have also have earned different statuses 

as well as gold artifacts were found with only females. These gold artifacts were limited to two 

graves, and this disparity in gold may indicate some hierarchy between females.  

 Within the category of other artifacts, only beads, coral buttons, and teeth were exclusive 

to a gender and these artifacts were all found with females.  A few beads were buried with two 

subadults as well, and I suspect that these subadults (both buried on their left side) may have 

been females. These artifacts probably formed an important component of female social identity, 

and the coral button (buried with one female) may have been an indicator of higher status for 

females. Males and females were both found with shell artifacts and animal bones, and males 

had slightly more associations with animal bones.   

 Overall, females at Jászladány had more items on average, but only slightly more types 

on average. Without more accurate age estimates, I cannot determine whether or not there were 

increases in items and types with age, but subadults did have less artifacts than adults. In terms 

of averages Jászladány shows relatively equal overall distributions of artifacts, but there are key 

differences in particular artifact types and representations of identity (discussed above). 
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Gyula 114- Gyula 114 is the southernmost cemetery in the sample, but it has the second 

highest mean numbers of items and types despite being on the opposite side of the Plain from 

Tiszapolgár-Basatanya (which had the highest mean numbers of items and types). The cemetery 

is small, and contains nearly equivalent numbers of males and females. There are no identified 

subadults.  

Burial patterns at Gyula 114 were limited to left and ride side burials, and all individuals 

were flexed with the exception of one female. Males were buried strictly on their right side. Most 

females were buried on their left side, but one young female (flexed, not to be confused with the 

one semi-flexed female) buried on her right side does not follow this pattern. At Gyula 114 

burial side appears strongly linked to gender identity. 

Ceramics show stronger associations with particular age and sex groups than at the other 

cemeteries. Hollow pedestal vessels are most associated with males, but all other ceramics are 

associated with female groups. Young females were buried with more large open vessels, and 

middle age females were buried with more closed vessels. All females are associated with small 

open vessels. While hollow pedestal vessels might have been a significant component of male 

identity, females are still associated with more ceramics and more ceramic types overall. The 

only apparent age differential within females seems to be with small ceramic vessels, which 

decrease in number with age.  

 Stone and metal artifacts are mostly buried with males, and no artifacts from this 

category are exclusive to females. The artifacts most associated with females are copper 

decorative items, but these items are buried with males more frequently. It is clear that the items 

in this category are linked to male status.  There is an interesting pattern in materials for male 

age groups.  Young adult males are more often associated with items of stone such as stone axes 

and chert tools. In contrast, metal items such as copper axes, awls, and decorative items are more 

often associated with middle age males. This pattern suggests that as males aged they may have 

begun to represent their status with metal rather than stone.  

 Females are buried most often with artifacts from the other types category. Beads, 

pebbles, shells, and ochre fragments are all exclusive to female graves.  Female graves usually 

contain only one each of any of these artifacts, but beads and ochre are exceptions. Beads 

decrease in number with female age, and ochre was found in only one female grave. These items 

all form important components of female gender identity at Gyula 114, and beads probably 
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functioned as an important indicator of female status. Only males are buried with bone tools and 

tooth artifacts and this may represent a male association with animals. There are no clear age 

gradients in the distribution of male associated items.  

 There is an overall difference in the mean number of items and types between males and 

females at Gyula 114. Females have a much higher average number of artifacts and types, and 

this disparity is due to the larger number of ceramics. However, this difference between males 

and females is larger than at any other cemetery.  

 

Overall assessment of burial treatment.  Each cemetery is characterized by a unique set 

of burial treatments, but certain generalizations can be made from the sample data. These 

generalizations reflect regional patterns, but at the same time there are key differences and 

temporal patterns.  

Body positioning is mostly consistent throughout the sample. Most females were buried 

on their left side and most males were buried on their right side. There was a change in this 

pattern over time, when the left/right pattern was not as strictly observed during the Middle 

Copper Age. Most individuals were buried in flexed or semi-flexed positions, and these positions 

are similar enough that they may not necessarily reflect any different ideas about identity. A 

flexed burial could have lost some flexion due to taphonomic processes. Only a few other body 

positions were noted, and most of these occurred during the Early Copper Age at Tiszapolgár-

Basatanya. Rarer body positions, such as supine or prone, also seemed limited to cemeteries in 

the north such as Tiszapolgár-Basatanya and Tiszavalk-Kenderföldek.  While Vészt -Mágor 

may not have had much variation in body position, I suggest that there may have been a 

reduction in the types of body positions, and hence an overall formalization of positions, from 

the Early to the Middle Copper Age.  This formalization of body position may have resulted 

from intensified interactions over the Hungarian Plain.  

The most prevalent grave goods in the entire sample are ceramic vessels.  More of these 

items were buried with females, but ceramic vessels were often buried with males and children 

as well.  In each cemetery, different types of ceramic vessels are buried with different age and 

sex sets, and I could observe no overall regional pattern of association with types.  I suspect that 

the contents of the vessels, which did not preserve, may be more important to understanding how 

these ceramics were connected to the identity of individuals. The sizes of ceramics show 
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significant differences between cemeteries in base diameter, rim diameter, or both, but there are 

no clear geographic patterns in these differences. I suggest that the observed ceramic variation 

indicates significant local and regional variation in ceramic use and manufacture, but that all 

communities had access to clay resources. The use of ceramics in burials does not seem limited 

by a cemetery’s geographic position.  

Stone and metal items show more limited distributions and disparities not seen in 

ceramics. In most cemeteries particular types of stone and metal items were limited to one 

gender, and often these items were buried in small amounts within gender groups. For example, 

copper and stone axes were found only with a few middle age and old adult males.  Usually 

stone and metal items were also strongly linked to males, and in some cases these items were 

exclusive to males. A notable exception to this pattern is gold, a material that was only found 

with subadults and a few females. I suggested above that gold, like stone and metal items, may 

have been used as a representation of female status.  Stone and metal materials would have to be 

obtained through regional or interregional trade, and I suggest that this situation gave metal and 

stone significant value within Copper Age society. These potential value and energy needed to 

obtain these burial artifacts may explain why metal and stone appear in fairly limited contexts 

and with fewer individuals than items such as ceramics. These stone and metal items may 

represent the results of individuals or kin groups who have built up the larger social networks 

needed to obtain these valuable items.  

Further insight was gained by examining shifts in the distributions of stone and metal 

items between the Early to Middle Copper Age, but it is important to recognize that the number 

of Early Copper Age cemeteries is comparatively small (Tiszapolgár-Basatanya Period I and 

Vészt -Mágor).  The exclusivity of stone and metal items to male burials is much less apparent 

during the Middle Copper Age, and this pattern is most clear in the distributions of chert tools. 

These became much more evenly distributed during the Middle Copper Age. Further, the 

average length of chert tools is higher overall during the Middle Copper Age. I suspect that 

longer cherts became more valued and that they appeared more often in graves as their value 

increased. There is another interesting geographic pattern in average size of chert tools during 

the Middle Copper Age. During that period, the average size of these artifacts is much larger in 

the southern cemeteries (i.e. southern cemeteries such as Gyula or Jászladány had larger chert 

tools on average).  It may be that as one moves south, where artifacts seem to have been more 
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limited in burials, individuals or kin groups sought out larger, more valuable items obtained from 

interregional sources as opposed to larger numbers of ‘local’ items to represent status and 

identity in burials.  It is notable that obsidian, which was available from sources near or on the 

Hungarian Plain, does not follow the pattern of chert, and obsidian tools are on average not 

significantly different with regard to length and width. This study was designed to factor in the 

actual sources of materials and individual access to them, but these relationships deserve further 

study in the future.  

Other types of artifacts were buried with a wide range of sex/age groups, but many 

artifacts from this category seem to be linked to female identity. The two types of artifacts most 

linked to females are beads and quartzite pebbles. This may indicate a link between quartzite and 

female identity as quartzite tools are often linked to females as well.  If a female was buried with 

a quartzite pebble, then there was usually only one pebble. With respect to beads, the number of 

beads often seems to decrease with increasing age. I suspect beads might have had a stronger 

connection to young adult females and that these items may have been used to display young 

female status. This was part of a larger pattern as in many cases young adult females had more 

artifacts. I would argue that female status reached a peak during young adulthood, but these 

statuses may have changed or were reconfigured as females grew older.  As discussed above, this 

may be connected to the great value of young females in terms of marriage or child bearing. This 

is in contrast to males who seemed to have increased in status as they aged. 

Table 7.2 summarizes the general temporal, spatial, and age/sex trends that characterized 

the cemeteries in the sample.  
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Table 7.2 Temporal, age/gender, and spatial trends in mortuary treatment 

Early Copper Age Middle Copper Age Age/Sex Spatial 

 Large variety in 

burial positions 

 Stricter 

observance of 

male/right and 

female/left burial 

pattern 

 Stone and metal 

artifacts 

associated almost 

exclusively with 

males 

 Greater numbers 

and more diversity 

of artifacts in male 

graves 

 

 Limited number of 

burial positions 

(flexed, left/right) 

 Relaxed 

observance of 

male/right and 

female/left burial 

pattern 

 Stone and metal 

artifact more 

evenly distributed 

between males and 

females 

 Longer chert tools 

 Females found 

more often in 

cemeteries 

 Males: often 

increasing 

numbers of 

artifacts with age 

 Females: often 

decreasing 

numbers of 

artifacts with age 

 Metal and stone 

artifacts often 

buried with males; 

older males often 

had larger such 

items 

 Beads and 

quartzite items 

(pebbles and 

tools) found often 

with females 

 Rarer body 

positions (i.e. 

supine, prone) 

found in 

northern 

cemeteries 

 Longer chert 

tools found in 

the south 

 Stone and 

metal tools 

found in fewer 

graves and 

with fewer 

individuals in 

center of Plain 

 
 
 

Evaluation of specific mortuary hypotheses.  In Chapter 5, I outlined specific 

hypotheses about mortuary treatment subsumed under Research Question 1. Here I evaluate 

them in light of the research results. 

1.  Each community used available material culture elements to indicate shared community and 

regional cultural values. Therefore, while there are many general regional patterns in Copper 

Age mortuary treatment, there will be subtle differences between cemeteries that were utilized by 

specific communities. 

 The analyses of grave goods and body position support this hypothesis.  Local and 

regional patterns were discussed in the above sections.  At each cemetery, there are similar sets 

of grave goods and burial treatments. However, while body positions were fairly similar (i.e. 

right/left and flexed) and probably represent regional associations with male/female identity, 
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grave goods are present in various amounts and often not buried with precisely the same age and 

sex groups across cemeteries.  Some items, such as copper axes, stone axes and gold, are limited 

in their distributions in several cemeteries, and this can be interpreted as a reflection of their 

value and associated concepts that were appreciated across the entire region.  

Each community used the grave goods available to it to indicate identity and status. 

Geographical and temporal differences among the cemeteries illustrate this. In the northern 

cemeteries such as Tiszapolgár-Basatanya, achieved statuses may have been indicated with 

larger numbers of prestigious goods. In the southern cemeteries such as Pusztaistvánháza, a few 

individuals have higher quality goods, but there are fewer grave goods overall. There are also 

temporal differences between the Early and Middle Copper Age. Most notable are the reduction 

in the number of body positions and the decrease in differences in the types of included artifacts 

between males and females during the Middle Copper Age. 

2. Cemeteries will vary in size and will contain diverse burial treatments. If some sites 

functioned as regional cemeteries then the following characteristics should be noted: a. Variety 

in grave goods and burial treatment exceeding other cemeteries, and b. Disparities in grave 

goods and burial treatments should be less visible in the south of the Plain if access to raw 

materials is a major factor in the formulation of regional, multi-community cemeteries. 

 This hypothesis is only partially supported by the data. The most variable cemetery in the 

sample is Tiszapolgár-Basatanya (both periods).  As one moves south across the Plain, the 

number of burial positions and the average number of types of grave goods per grave generally 

reduce, but Gyula 114 is an exception. Tiszapolgár-Basatanya may have been a regional 

cemetery due to its large size and variety in burial treatment, but other than Tiszapolgár-

Basatanya Period I, the burial treatment at the cemetery resembles the other northern cemeteries 

at Magyarhomorog and Tiszavalk-Kenderföldek. These cemeteries have larger numbers of 

individuals as well. This similarity could mean that larger populations with more access to goods 

lived in the north, and this access allowed for a wide variety of items for use in the expression of 

individual and community identity. Alternatively, these cemeteries could be fed by larger 

population centers, and much of the variability could be the result of larger numbers of 

individuals. Interestingly, Gyula 114, despite being the most southern cemetery, has both great 

diversity in artifact types and larger average numbers of artifacts than most other cemeteries. 

However, Gyula 114 has a very small number of individuals (n=17), and it may not have 
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represented a regional cemetery. As Gyula 114 demonstrates, it is difficult to ascertain by 

mortuary treatment alone whether or not any cemetery was truly regional in nature.  

 As one can see from the above discussions, the disparities discussed in the second part (b) 

of the hypothesis occur more often in the south at Gyula 114, Pusztaistvánháza, and Jászladány. 

While many cemeteries have differences among males, females, and subadults, the cemeteries in 

the south have greater disparities among individuals of the same gender. Items such as gold, 

copper axes, stone axes, quartzite, ochre, and copper awls were often limited to just a few 

individuals within a cemetery.  Further, the association of some of metal items with children (and 

in some cases, exclusively with children) may indicate incipient social hierarchies, but the 

evidence is very limited.  

 Full investigation of whether or not a cemetery was “regional” involves demonstrating 

that the cemetery was used by at least several communities.  One way to examine the regional 

nature of a cemetery is to compare the genetic variability between and within cemeteries to 

evaluate whether or not a burial area was used by a variety of individuals from genetically 

disparate communities.  Consideration of genetic variability is the focus of Research Question 2. 

 Context of mortuary results. The mortuary data indicates differences between 

cemeteries, but there are some factors, such as cemetery size and length of use, that could have 

influenced this variability. Larger samples may incorporate more variance than smaller samples. 

This limitation is difficult to avoid as archaeologists have to analyze the samples available, but it 

should always be considered. Sample size might affect differences between cemeteries by 

increasing or decreasing mean numbers of artifacts, and small variations in the distributions in 

grave goods can magnify associations in smaller sample cross tabulations. Some differences 

could also result if a cemetery was used for a longer period of time. Tiszapolgár-Basatanya had 

more variability than other cemeteries, but it was in use for nearly a millennium. Without more 

precise temporal controls over other cemeteries, it is difficult to contextualize this variability. 

Future research should aim to understand the temporal extent of each cemetery.   

 

Research Question 2: What was the nature of biological variation during the Early-Middle 

Copper Age and how does it compare to variation in mortuary treatment? 

 I examined variability both between and within cemeteries to produce a generalized 

description of biological variation on the Hungarian Plain during the Early to Middle Copper 
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Ages.  This description is somewhat limited due to the small sample sizes of the southern 

cemeteries that were combined into a larger sample. As such, precisely contextualizing these 

genetic data is difficult.  Future research will be needed to understand what levels of genetic 

homogeneity or heterogeneity could actually be expected during this period. Even with these 

limited data, I obtained a fairly detailed view of genetic variability that can be compared to 

mortuary variability if only within the sample.  

 Overall, the Hungarian Plain was low in genetic variability and there was likely a great 

deal of gene flow between populations. This level of genetic variability is not unexpected; the 

Hungarian Plain was no barrier to interaction between communities and, in genetic terms, not a 

large region. The Fst value (0.05) was close to zero, and this low value indicates very little 

heterogeneity in phenotypic variation. However, there are still differences in the cemetery 

samples. Levene’s tests, ANOVA tests, and Kruskal-Wallis tests demonstrate significant 

differences between the samples for several of the metric variables.  In contrast, Fisher’s Exact 

tests for the nonmetric variables show few differences between the samples.  It should be 

recognized, however, that Fisher’s Exact tests can lose some accuracy with the use of more than 

two samples (i.e. tables larger than 2x2), and some of the similarity between samples may be 

statistical “noise”.  However, due to the discontinuous nature of nonmetric traits 

(presence/absence), Fisher’s Exact tests are still applicable. 

 Statistical distance measures (R-matrix, D2, and MMD) provide more nuanced 

information about the variation between the samples by putting each sample in perspective.  The 

distance measures have some key similarities. In all measures, Tiszapolgár-Basatanya is 

phenotypically distinct from all other populations. Tiszavalk-Kenderföldek is also distinct, but it 

is closer to Magyarhomorog and the southern sample aggregate than Tiszapolgár-Basatanya.  

Magyarhomorog clustered near the southern aggregate (MMD plot) or Tiszavalk-Kenderföldek 

(R-matrix plot). Vác, the contrasting modern sample, also is distinct, but it plotted a bit closer to 

Tiszavalk-Kenderföldek in the MMD plot.   

 I examined within cemetery variation to evaluate phenotypic variation and further 

highlight differences between cemeteries. Residual values indicate that all cemeteries deviate 

from expected within population variance. Most cemeteries have less than expected within 

population variance (negative residuals). Negative residuals indicate that a population had less 

than average extraregional gene flow; most cemeteries exhibit limitations on gene flow. An 
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exception to this is Tiszavalk-Kenderföldek, which has much higher than expected variance 

suggesting that this cemetery population was subject to much larger amounts of gene flow than 

other samples from the Hungarian Plain. Increased gene flow made Tiszavalk-Kenderföldek 

more variable within the cemetery, but more homogenous (closer to the regional centroid) with 

respect to the entire Plain. 

Evaluation of specific genetic hypotheses.  In Chapter 5, I outlined specific hypotheses 

about mortuary treatment subsumed under Research Question 2. Here I evaluate them in light of 

the research results. 

1. If there are significant genetic distances between cemeteries, then these cemeteries represent 

separate communities with reduced gene flow between them. These differences may correlate 

with differences in burial treatment. 

 There are significant distances between cemeteries, as indicated by the distance matrices, 

but my interpretations of these results must be tempered by the low overall genetic variability 

and small sample sizes. While there are phenotypic differences between the populations, these 

differences are more subtle than they might appear. The genetic distances between cemetery 

populations do not seem to correspond directly to geographic distances between cemeteries. For 

example, Magyarhomorog is not as phenotypically close to Tiszapolgár-Basatanya as Tiszavalk-

Kenderföldek, despite the latter site’s greater geographical distance from Basatanya.  

Communities in general were separated enough to reduce gene flow and to produce at least small 

amounts of phenotypic variance. The Tiszavalk-Kenderföldek population was experiencing an 

influx of gene flow, and the cemetery may have been made up of individuals from a variety of 

genetic backgrounds and possible geographically disparate communities. 

 Correlating these phenotypic and genetic differences with mortuary treatment is more 

difficult. Each cemetery had mortuary rituals based on regional patterns, but each burial area had 

subtle variations in burial treatment despite similar sets of grave goods and body positions. These 

small differences in burial treatment correlated with genetic differences, though understanding of 

the genetics of the southern cemeteries is limited by the combination of those samples.  For 

example, some of the cemeteries in the north had larger diversity in grave goods while at the 

same time, these cemeteries plotted with some genetic distance from the cemeteries in the south. 

Correlations between genetic distance and mortuary differences was tenuous.  
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2.  Larger cemeteries, such as Tiszapolgár-Basatanya, will exhibit more genetic variance if they 

represent regional, rather than local, populations. 

 This hypothesis was only supported in the case of one cemetery: Tiszavalk-Kenderföldek. 

All other cemeteries exhibit less genetic variance than expected. Tiszavalk-Kenderföldek is a 

larger cemetery with diversity in grave goods, and I suggest that it could represent a regional 

cemetery with individuals from a multitude of communities. Tiszapolgár-Basatanya, a larger 

cemetery used over two cultural periods, has a similar diversity in grave goods to Tiszavalk-

Kenderföldek, but Tiszapolgár-Basatanya exhibits lower genetic variability. Variability in burial 

treatment at Tiszapolgár-Basatanya may have been due to differential access to materials within 

the community and the representation of different sets of identities and statuses, but whether or 

not the burial treatments at Tiszapolgár-Basatanya represented more regional populations was 

uncertain. A better test of this hypothesis might be to look for genetic similarities in sets of 

graves (grouped by proximity and similarity in burial treatment) within a cemetery.   

 Context of genetic results. There are some important caveats that help to contextualize 

the genetic data. The combination of several cemetery samples into an aggregate and the 

combination of both periods of Tiszapolgár-Basatanya may mask some of the phenotypic 

variability. The samples are too small for independent statistical analysis, but they appeared 

relatively similar based on preliminary comparisons. Future analyses might use bootstrapping or 

other data estimation techniques to discover phenotypic variability more directly. Further, as is 

the case with mortuary analysis, a more precise understanding of the length of use of cemeteries 

may help explain some of the variability seen in some of the more phenotypically variable 

cemeteries. For example, Tiszapolgár-Basatanya and Tiszavalk-Kenderföldek are both 

phenotypically distant from other samples. It is possible that these cemeteries were in use much 

longer than some smaller cemeteries, and this longer span of time allowed for genetic drift to 

distinguish these populations. Future studies might add more samples to gain better 

understanding the effects of length-of-use differences on phenotypic differences between 

cemeteries.  

 

Research Question 3: What were the genetic differences between males and females and 

how might they relate to gender differentiation in burial treatment? 
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 Information on genetic differences between males and females is limited due to sample 

sizes. Overall, the observed phenotypic differences and variances between sexes are minimal, 

and males and females only differed significantly for a few variables. Males and females 

probably intermarried freely, and neither sex had higher post-marital mobility. The most 

significant differences in crown size occurred at Tiszapolgár-Basatanya, where males and 

females had low ANOVA p-values on four of the metric variables: buccolingual measures on the 

mandibular M2, P3, and P4, and the buccolingual measure on the maxillary M2. Levene’s tests 

indicate very rare significant differences in crown size variance, and males and females only 

differed for two variables, but each differing variable is within a different sample. There were no 

significant differences in variance at Tiszapolgár-Basatanya. Only mesiodistal mandibular M1 

differed significantly in variance in the aggregate sample, and only buccolingual maxillary P4 

differed significantly in variance at Tiszavalk-Kenderföldek.  I would not suggest that this was 

strong evidence of large genetic differences between males and females at Tiszapolgár-

Basatanya.  However, this very small genetic difference indicates that both males and females 

were subject to similar amounts of extraregional gene flow.   

 Many mortuary differences between males and females were discussed in the above 

sections, but none of these mortuary differences between males and females were correlated with 

genetic differences. A primary distinction in male and female burial treatment was body position, 

and this difference is one of the most consistent. Males were usually buried on their right side 

and females were usually buried on the left, though this distinction was most consistent for 

females. Males usually show a stronger association with stone and metal daggers and axes while 

females were buried more often with stone and metal beads, gold rings, copper rings, and copper 

pins, but neither of these associations are consistently exclusive to either gender throughout the 

cemeteries. Otherwise, the cemeteries are characterized by variations in burial treatments for all 

ages and sexes.  

 
 

Overall Interpretations Social Identity and Relations in Burial Treatment 

 The data presented above suggest some tentative general conclusions about social 

identity and relations as they existed on the Hungarian Plain during the Copper Age. The burial 

rite, if assumed to be reflective of social identity during life, provides some indication of 

important roles and statuses attached to age and gender during a time of intensified social 
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interaction and trade.  Regional genetics suggest intensified interaction during the Copper Age or 

shortly prior to this period. Further, particular elements of the mortuary treatment, such as the 

inclusion of valued items obtained through trade, may provide insight into the changing status of 

women and children in particular during the Copper Age.  

 Grave goods may indicate key aspects of male identity and social relations. As previously 

stated, males were often buried with large copper items (axes and dagger blades), chert tools and 

cores, stone axes and mace heads.  Some of these items may represent male connections to 

hunting or intercommunity conflict, but there is little evidence from skeletons in the sample to 

suggest trauma. In some cases, there may have been a connection between male social identity 

and animals as represented by the inclusion of animals in graves. These connections could be 

strengthened with information from other social contexts such as settlements.  

Larger items of the male connected types, such as copper or stone axes, were typically 

found with older males. These metal and stone items, obtained through trade, may have required 

significant trade networks to obtain, and placement in burial suggests male identity was strongly 

connected with the exchange of these valued objects.  Older males may have had networks 

(including themselves and their kin) developed over their lifetime that could obtain the more 

valuable, heavier versions of items through exchange, and these items, linked to their identity, 

appear in their graves. Younger males had this exchange aspect of their identity represented with 

less heavy versions of similar material, such as copper daggers. Piot (1991) and Bohannan 

(1955) provide some insight on these exchanges from their studies of the Tiv and Kabre cultures 

of West Africa. Exchanges in these cultures were arranged into ‘spheres’ where certain types of 

items were given equivalency in value. Over time, repeated exchanges built relationships that 

resulted in the exchange of higher valued objects from other spheres, and eventually, the 

arrangement of marriage (Piot 1991). It may have been in a similar manner that older males were 

able to arrange repeated exchanges that allowed for the placement of higher value items in their 

graves. Differences in the sizes of cherts were not compared by age, but these items would also 

have been obtained through interregional exchange, and thus reinforce the male connection with 

long distance exchanges. It is not necessarily implied that the males in burials obtained the 

copper and stone items themselves, but the placement of these items in graves with males still 

implies a reinforced connection between these items and masculinity strong enough to associate 

them symbolically and permanently in burials. These materials were likely loaded with other 
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forms of male identity, but these other forms of identity are not clear from the project data.  

Future research may discover more evidence of the connection between males and exchange. 

Females were often buried with more ceramics, beads, shells, pebbles, and in some cases, 

gold items. Shells, pebbles, and a tendency towards more ceramics may indicate the involvement 

of females in ceramic production if these artifacts represent roles during life. Bone tools may 

also have been used in this activity, but these items could also have been used for the production 

of fabric items. Other items often buried with females were also associated with clothing, such as 

copper pins and rings. These types of items may connect females to the domestic sphere of 

activity, but only if these items represent female roles during life. Most items associated with 

females were made from items more locally available such as quartzite, bone, and clay (as 

opposed to chert or copper), and this may further link females to local communities and domestic 

activity. These conclusions are tentative, and they could be strengthened with information from 

habitation sites.  

The evidence presented for male social relations also has implications for female social 

relations. In a reversal of the male grave good pattern, younger females often had more grave 

goods than older females. This may imply that female status and identity was related to youth, 

and subsequently perhaps reproduction and marriage. During the Early Copper Age, the 

inclusion of females in the cemeteries is limited. This may suggest that by the Middle Copper 

Age, as trade of items intensified (evidenced by the more even distributions of items between 

and within cemeteries), women and marriages may have been encompassed into a value system 

with exchanged items, and thus, were included in cemeteries with valuables. The distribution of 

gold may provide additional evidence for this value system. Gold is buried only with a select few 

individuals and all of these individuals are young women or children. This implied a symbolic 

connection between a rare, valued item obtained through exchange (gold) and these groups. 

Young women and children may both have been valued as elements of human reproduction. It 

may be that these items also represent a kind of dowry or brideprice, and as the young woman 

died, the objects remain connected to her identity and must be placed in the grave. Older women, 

perhaps past reproductive status, see a significant loss in status, and this is implied through the 

limitations in grave goods included in burials.  These conclusions are tentative, but future 

research may provide insights.  
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Genetic evidence may nuance previous archaeological models of interaction during the 

Hungarian Copper Age. The Copper Age was proposed by other researchers to be a time of 

increased interaction and cultural integration (Gyucha et al. 2006, 2009; Parkinson 2006a,b).  

Intensified cultural interactions may have been accompanied by increased gene flow, though 

these increases are not necessarily co-occurring. Societies can interact through the exchange of 

materials and culture without any biological interaction. However, if trade interactions were 

accompanied by the eventual production of social relationships that resulted in marriages 

between kin groups (as implied above), then one might expect a homogenization of genetic traits 

as gene flow increased through marriages. The low Fst value in the project sample does indeed 

suggest a high amount of gene flow across the Hungarian Plain. I hypothesize that this gene flow 

would come as a result of the development of biological relationships that followed intensified 

interaction and trade during the Copper Age.  

   

Summary 

 The Copper Age was already well known for changes in settlement patterns, 

differentiation in mortuary treatment, and shifts in trade networks.  However, it was not 

understood how these important shifts augmented and adjusted important concepts of identity 

and societal values. Mortuary treatment allows researchers to look at how individuals and 

communities reaffirmed cultural ideas about identity both to themselves and the wider region. I 

observed how male and female identities were expressed through mortuary treatment, and how 

these expressions had subtle differences from cemetery to cemetery. Despite overall genetic 

homogeneity, which indicates frequent interaction and gene flow, genetic distances and genetic 

variance indicate genetic differences that do correlate with mortuary treatment. Tiszavalk-

Kenderföldek and Tiszapolgár-Basatanya may have been regional cemeteries, but only 

Tiszavalk-Kenderföldek has both diversity in artifacts and genetics. Thus, I can only suggest 

Tiszavalk-Kenderföldek as a possible regional cemetery. However, the increased variability of 

these larger cemeteries may be a result of longer use and larger size. Overall the Hungarian Plain 

exhibited genetic homogeneity.  Cemeteries may contain evidence of limitations and in the trade 

of certain items such as stone and metal. For cemeteries closer to the center of the Hungarian 

Plain, stone and metal were placed in fewer graves. Also, while males and females often had 

different sets of artifact types and body positions, genetic differences between the sexes seemed 
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limited at best. This indicates even levels of gene flow in both sexes at the cemeteries where this 

relationship was studied.   
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CHAPTER 8 

CONCLUDING REMARKS 

 

 In this project, I hope to add to the increasingly detailed understanding of the great 

changes that occurred during the European Copper Ages. Previous models tended to rely on data 

from a single timeframe and only a few cemeteries; my study is one of the largest and most 

detailed projects of this nature for southeast Europe, incorporating a wealth of data and multiple 

lines of evidence to integrate burial treatments, exchange networks, materials, settlement 

organization, and skeletal remains. Using a large sample of cemeteries, I study how the shifts in 

trade and settlement patterns affected the ways individuals and communities expressed 

themselves through mortuary treatment, and how social relations may have adjusted in response 

to these changes. I address this problem by using a regional approach combining both study of 

mortuary practice and genetic variation. This research will be useful to scholars studying 

mortuary treatment and those who study prehistoric social change as it is designed to contribute 

to models of socioeconomic dynamics and to refine both archaeological and biological 

methodologies for examining social change through analysis of mortuary behavior. Cemetery 

data are an indirect means of examining social relations, but this project helps make more direct 

connections between burial treatment and interactions among people using biological data- a 

source of information that has been underutilized in Hungarian prehistory.  

 I add information on genetic variability to to my observations of cemeteries in order to 

attempt to more directly model how human beings interacted with one another.  Genetic 

variability allows researchers to evaluate the overall biological interaction patterns on the 

Hungarian Plain and whether or not some cemetery patterns could be explained by the 

cemetery’s use by many communities. The overall view of genetic variation (the Fst value) 

suggests that not only did settlements spread across the landscape during the Copper Age, but 

that these settlements interacted enough to produce gene flow across the entire Hungarian Plain. 

Exchanges of materials and repeated cultural interactions may have led to the production of 

relationships that resulted in marriages, and these marriages aided in gene flow. The study of 

genetic variation puts a very human element into the study of prehistoric social interaction by 

helping to define the types of interactions that occurred beyond the scope of material exchanges.    
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I also studied some of the more specific economic dynamics present on the Hungarian 

Plain during the Copper Age. Cemeteries are a place where individuals and communities came 

together to revive and re-negotiate cultural values. Aided by a basic understanding of the sources 

of materials and settlement patterns, I could discover how some trade networks might have 

played out on the stage of identity negotiation by looking at distributions of different artifacts 

within cemeteries. In these burial areas, individuals or their representatives could demonstrate 

achieved and ascribed statuses and identities to the community at large. However, people were 

limited by the items and materials they or their kin could accumulate for this purpose.  A 

regional study of cemeteries may show how people dealt with the imbalances and idiosyncrasies 

of trade networks they used.  Researchers can begin to identify regional patterns in mortuary 

treatment, and then they can sort through differences that might represent local variations on 

general patterns. Local differences between cemeteries may be indicative of the access certain 

communities had to specific materials. Further, these imbalances in access might lead to larger 

disparities in included materials between individuals. It is within these disparities that 

archaeologists might find the origins of social hierarchies that characterized the later Bronze 

Age. Studies like this project could be undertaken in other regions such as Bulgaria, Spain, and 

Italy, where social differentiation in burial is not well understood.  

Finally, this study contributes to developing methodologies that study changes in gender 

relations. I observed changes in gender relations over time concurrent with shifts in social 

relations, settlement patterns, and trade networks on the Hungarian Plain. It appears that women 

gained greater access to materials and items (especially those traded regionally) during the 

Middle Copper Age, and these materials made it into graves more often.  It could also be argued, 

even with the limited Early Copper Age sample, that the status of women improved as they 

gained more equal access to burial areas. Women may also have joined men in cemeteries 

because the exchanges that bought in valuables also began to encompass social relationships, 

women, and marriages. This may explain why young women seemed to have such high status in 

comparison to older women.  However, men and women demonstrated status with different 

grave goods, and the exact reason for this was not well understood. While the genetic evidence 

did not provide a clear explanation in this project, it could be useful in other projects. 

Researchers should incorporate genetic differences between men and women into their own 

projects to add  lines of evidence. 
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Implications for the Study of Copper Age Social Differentiation 

Understanding social relations during the Hungarian Copper Age was a primary goal of 

this project, but I also sought to understand the significant changes of the European Copper Age 

and applications to the larger study of social differentiation. I also sought to integrate human 

biological variation into a mortuary study in order to determine what kinds of insights could be 

gained with an understanding of genetic variability.  

This study further confirms many hypotheses about the social changes on the Hungarian 

Plain during the Copper Age.  The study genetic variation complemented isotope and 

archaeological studies that suggest there was an increase in post-childhood migration, mobility, 

and interaction between individuals during the Early-Middle Copper Age (Giblin 2009, Sherratt 

1997b).  I believe that this increase in interaction on the Hungarian Plain was also correlated 

with an increase in gene flow, and this resulted in a low Fst value in the cemetery sample. This 

drop in genetic variation suggested that the amount of interaction between individuals may have 

increased as individuals and communities created more dense networks of social relations.  

However, I temper this conclusion because I have no data on the genetic variation of the Late 

Neolithic.  Increasing the genetic sample will be a future research goal. 

The mortuary evidence also supports the transition in the Early Copper Age to a down-

the-line exchange system (Gyucha et al. 2009).  Within the sample there were clear disparities in 

the mean amount of stone and metal items in graves and in cemeteries as a whole as one moved 

north to south.  Gyula 114 may be an exception to this pattern, or it may be that it was 

communities in the middle of the Hungarian Plain that were most limited in items. Graves in the 

cemeteries towards the middle of the Plain (Pusztaistvánháza, Vészt -Mágor, and Jászladány) 

generally had larger stone items, but these larger items were still limited to fewer graves. This 

limitation of items to cemeteries in the north and extreme south-southeast may indicate that 

individuals and communities closer to the edges of the Plain had better access to raw materials 

and items. If a down-the-line exchange system was in place, then one would expect individuals 

further from the sources of metal and stone (either in the Carpathians or across them) might have 

more “second shots” at these items as traveled down the line. The data support this pattern.  The 

data  may also support some of Sherratt’s (1997a) ideas that communities during the Middle 

Copper Age began to move towards the edges of the Plain for better access to raw materials. 
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However, I would not fully support Sherratt’s hypothesis without integration of settlement data-

something beyond the scope of this project.  

This project reflects the results of a shift in settlement patterns and trade networks on 

burial treatment. As individuals and communities became limited in access to certain kinds of 

goods, these items appeared less frequently in burial treatment as well. This change may have 

resulted in minor inequalities. At the same time more frequent interactions (further supported 

with genetic evidence) may have produced a homogenization of burial treatment (the reduction 

in body positions).  The social status of some individuals may have even improved as they 

gained access to materials not available in earlier times, and I suggest that the social status of 

females saw an change and possible improvement during the Middle Copper Age with new 

connections to stone and metal items. Some cemeteries showed evidence of composition from 

populations with increased amounts of gene flow. Some larger cemeteries could then be 

described as composed of individuals from many communities, and some of the extensive 

mortuary variation could result from multiple community traditions or communities with 

differential access to materials.  Shifts in regional trade patterns and changes in social interaction 

may have been responsible for some of the disparities seen in other Copper Age cemeteries 

across Europe at places like Varna. Researchers could incorporate genetic data to further study 

interaction between other communities and regions.  

 

Future Research 

While this project covered the Copper Age of the Hungarian Plain in great detail, I 

believe there are many possibilities for future research.  First, as always, the research could be 

expanded by the addition of more samples. If skeletal materials are available, then I would add 

more Early Copper Age samples in order to better understand the genetic variability during that 

time.  There are other large Early Copper Age cemeteries farther north such as Tibava in 

Slovakia, but the skeletal samples might be limited from these sites. Further, in order to examine 

shifts in genetic patterns over time, I would include samples from the Late Neolithic and Late 

Copper Age. An extended genetic sample would allow me to determine how much shifts in 

settlement patterns affected genetic variability. I am particularly curious to learn how the more 

limited number of larger sites present during the Late Neolithic were composed genetically.  

Interaction between Late Neolithic settlements is a pressing question that may drive future 
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research on the Hungarian Plain. Limited skeletal samples from this earlier period may make this 

future research difficult.  I am also curious as to whether or not genetic variability decreased 

further over time through the Copper Age, and integration of Late Copper Age samples and even 

Early Bronze Age samples might provide interesting insight.  

Another useful project would be a study within cemeteries to identify genetically related 

groups of individuals. These relations could be determined with either aDNA or through the 

study of phenotypic variation.  In Chapter Ő, I mentioned Chapman’s (2000) micro-traditions at 

Tiszapolgár-Basatanya. Micro-traditions were defined as sets of burials near one another with 

similar sets of grave goods and burial treatments. Chapman had suggested that these micro-

traditions might represent kin groups, and his assertion could be strengthened considerably with 

genetic evidence.  I also believe that this kind of kinship study could be done on other cemeteries 

as long as sample sizes were large enough.  

Next, it would also be helpful to know more precise origins of materials on the Hungarian 

Plain. While researchers are well aware of the sources of obsidian, quartzite, and chert, metal 

sources are not well researched.  These items likely came from Carpathian sources, but better 

understanding of the origins of these materials may provide insight into the distributions of 

metal, and how these items arrived in the graves of individuals.  There are many modern 

techniques developing for the sourcing of metal items, and I am interested to see how they might 

be used on the Hungarian Plain. 

Finally, I limited mortuary analysis to burials where individuals could be accurately 

sexed and aged due to the presence of skeletal materials. However, some Copper Age graves did 

not contain individuals.  I intended to identify local and regional patterns in mortuary treatment, 

and I believe the project was successful in that regard. However, each cemetery could be 

examined in even greater detail, and I could incorporate burials without individuals and more 

burials with individuals of indeterminate sex and age. These other burials might provide 

additional insight into burial practices on the Hungarian Plain.  

These avenues of future research will further shed light on the prehistory of the 

Hungarian Plain, but also they will continue to develop understanding of the Copper Age of 

Europe. I hope to continue research along these lines, and expand on the issues examined with 

my principal research questions. I especially wish to expand on genetic research on the 
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Hungarian Plain where I feel great contributions could be made and I could expand on an already 

growing body of knowledge about the Later Neolithic and Copper Age.   



219 
 

WORKS CITED 

Alt, K.W., and W. Vach 
1991  The Reconstruction of “Genetic Kinship” in Prehistoric Burial Complexes-  
Problems and Statistics. In Classification, Data Analysis, and Knowledge  
Organization, edited by H.H. Bock and P. Ihm, . Pp. 299-310. Berlin: Springer- Verlag. 
 
1998  Kinship Studies in Skeletal Remains - Concepts and Examples. In Dental  
Anthropology: Fundamentals, Limits, and Prospects, edited by K.W. Alt, F.W. Rosing,  
and M.Teschler-Nicola Pp. 537-554. Wien: Springer. 

 
Alt, K.W., S. Pichler, W. Vach, W. Huckenbuck, M. Stloukal, 

1996  Early Bronze Age Family Burial from Velké Pavlovice: Verification of  
Kinship Hypothesis by Odontologic and Other Nonmetric Traits. Homo  
46(3):256-266. 

 
Alt, K.W., S. Pichler, W. Vach, B. Klıíma, E. Vlîek, J. Sedlmeier 

1997  Twenty-five Thousand-Year-Old Triple Burial from Dolní Věstonice: An Ice-  
Age Family? American Journal of Physical Anthropology 102(1):123-131. 

 
Arnold, B. 

1991 The deposed princess of Vix: the need for an engendered European prehistory. In 
The Archaeology of Gender: Proceedings of the Twenty-Second Annual Chacmool 
Conference, edited by D. Walde and N. D. Willows, pp. 366-374. University of Calgary, 
Calgary. 

 
1996 “Honorary males” or women of substance? Gender, status, and power in Iron Age 
Europe. Journal of European Archaeology 3:153-168. 

 
2002 “Sein unde Werden”: Gender as process in mortuary ritual. In In Pursuit of 
Gender: Worldwide Archaeological Approaches, edited by S. M. Nelson and M. Royen-
Ayalon, pp. 239-256. Alta Mira, Walnut Creek. 

 
2007 Gender and archaeological mortuary analysis. In Women in Antiquity: Theoretical 
Approaches to Gender and Archaeology, edited by S. M. Nelson, pp. 107-140. AltaMira, 
Lanham. 

 
Arnold, B. and N. L. Wicker 
 2001 Gender and the Archaeology of Death. Rowan and Littlefield, Walnut Creek. 
 
Arya, B. S., D. R. Thomas, B. S. Savara and Q. D. Clarkson 

1974 Correlations among tooth sizes in a sample of Oregon caucasoid children. Human 
Biology 46:693-698. 

 
Bader, R. S. 
 1965 Heritability of dental characteristics in the house mouse. Evolution 19:378-384. 
 



220 
 

Bader, R. S. and W. H. Lehmann 
1965 Phenotypic and genotypic variation in odontometric traits of the house mouse. 
American Midland Naturalist 74:28-38. 

 
 
Bailey, D.H. 

2000  Balkan Prehistory: Exclusion, Incorporation, and Identity. New York:  
Routledge. 

 
Banks, M. 
 1996 Ethnicity: Anthropological Constructions. Routledge, London. 
 
Barrett, J. C. 

1994 Fragments from Antiquity: an Archaeology of Social Life in Britain 2900-1200 
BC. Blackwell, Oxford. 

 
Barth, F. 

1969a Ethnic Groups and Boundaries: The Social Organization of Culture Difference. 
Little, Brown an Company, Boston. 

 
1969b Introduction. In Ethnic Groups and Boundaries: The Social Organization of 
Culture Difference, edited by F. Barth, pp. 9-38. Little, Brown and Company, Boston. 

 
1969c Pathan identity and its maintainence. In Ethnic Groups and Boundaries: The 
Social Organization of Culture Difference, edited by F. Barth, pp. 117-134. Little, Brown 
and Company, Boston. 

 
Baxter, J. E. 

2005a The Archaeology of Childhood: Children, Gender, and Material Culture. Alta 
Mira, Walnut Creek. 

 
2005b Children in action: perspectives on the archaeology of childhood. In 
Archaeological Paper of the American Anthropological  Association 15. American 
Anthropological Association, Washington D.C. 

 
Bermudez de Castro, J. M. 

1989 The Carabelli trait in human prehistoric populations of the Canary Islands. Human 
Biology 61:117-131. 

 
Berry, A. C. 

1978 Anthropological and family studies on minor variants of the dental crown In 
Development, Function, and Evolution of Teeth, edited by P. M. Butler and K. A. Joysey, 
pp. 81-98. Academic Press, London. 

 
Berry, A. C. and R. J. Berry 
 1967 Epigenetic variation the human cranium. Journal of Anatomy 101:361-379. 



221 
 

 
Bidmos, M. 

2003  Discriminant function sexing of the calcaneus of the South African Whites. 
Journal of Forensic Sciences 48: 322-328. 

 
Binford, L. 

1971 Mortuary practices: their study and potential. In Approaches to the Social 
Dimensions of Mortuary Practices, edited by J. A. Brown, pp. 6-29. SAA, Washington 
D.C. 

 
Bíró, K.T. 

1998  Lithic Implements and the Circulation of Raw Materials in the Great  
Hungarian Plain during the Late Neolithic Period. Budapest: Hungarian  
National Museum. 

 
Bloch, M. 
 1977 The past and the present in the present. Man 12:278-292. 
 
Bloch, M. and J. Perry 
 1982 Death and the Regeneration of Life. Cambridge University Press, Cambridge. 
 
Blom, D.E., B. Hallgrímsson, L. Keng, M.C. Lozada, J.E. Buikstra 

1998  Tiwanaku ‘Colonization’: Bioarchaeological Implications for Migration in the  
Moquegua Valley, Peru. World Archaeology 30(2):238-261. 

 
Bognár-Kutzian, I. 
 1963 The Copper Age Cemetery of Tiszapolgár-Basatanya. Akadémiai Kiado, 

Budapest. 
 
 1966  Das Neolithikum in Ungarn. Archaeologia Austriaca 40:249-280. 

 
1972 The Early Copper Age Tiszapolgár Culture in the Carpathian Basin. Akadémiai 
Kiado, Budapest. 

  
1987 A comparitive study of independent dating results obtained from prehistoric 
samples. In Holocene Environment in Hungary, pp. 141-150. INQUA Hungarian 
National Committee, Ottawa. 

 
Bognár-Kutzian, I. and E. Csongor 
 1987 New results of radiocarbon dating of archaeological finds in Hungary. Ibid:131-

140. 
 
Bohannan, P. 

1955. Some principles of exchange and investment among the Tiv. American 
Anthropologist 57: 60-70. 

 



222 
 

Borić, D. 
1996 Social Dimensions of Mortuary Practices in the Neolithic: A Case Study.  
Starinar 47:67-83. 

 
Brettell, C. B. and C. Sargent 
 1993 Gender in Cross Cultural Perspective. Prentice Hall, Englewood Cliffs. 
 
Brown, J. A. 
 1971a Approaches to the Social Dimensions of Mortuary Practices. SAA, Washington 

D.C. 
 
 1971b The dimensions of status in burials at Spiro. In Approaches to the Social 

Dimensions of Mortuary Practices, edited by J. A. Brown, pp. 92-112. SAA, Washington 
D.C. 

 
Brubaker, R. and F. Cooper 
 2000 Beyond identity. Theory and Practice 29:1-47. 
 
Brumfiel, E. M. 
 1992 Distinguished lecture in archaeology: breaking and entering the ecosystem-

gender, class, and faction steal the show. American Anthropologist 94:551-567. 
 
Buikstra, J. E. and R. E. Scott 

2009 Key concepts in identity studies. In Bioarchaeology and Identity in the Americas, 
edited by K. J. Knudson and C. M. Stojanowski, pp. 24-53. University Press of Florida, 
Gainsville. 

 
Buikstra, J.E., and D. Ubelaker 

1994  Standards for Data Collection from Human Skeletal Remains: Proceedings  
of a Seminar at the Field Museum of Natural History. Fayetteville: Arkansas  
Archaeological Survey Press. 

 
Burnett, S.E., D.E. Hawkey, and C.G. Turner 
 2010 Population variation in human maxillary premolar accessory ridges (MxPAR).  
 American Journal of Physical Anthropology 141: 319-324. 
 
Butler, J. 
 1990 Gender Trouble: Feminism and the Subversion of Identity. Routledge, New York. 
 
Bryd, J. E. and R. L. Jantz 

1994 Osteological evidence for distinct social groups at the Leavenworth site. In 
Skeletal Biology in the Great Plains: Migration, Warfare, Health, Subsistence, edited by 
D. W. Owsley and R. L. Jantz, pp. 203-208. Smithsonian Institution Press, Washington. 

 
Carlyle, S. W., R. L. Parr, M. G. Hayes and D. H. O'Rourke 



223 
 

2000 Context of maternal lineages in the Greater Southwest. American Journal of 
Physical Anthropology 113:85-101. 

 
Carr, C. 

1995 Mortuary practices: their social, philosophical-religious, circumstantial, and 
physical determinants. Journal of Archaeological Theory 2:105-200. 

 
Casella Conlin, E. and C. Fowler 

2005 The Archaeology of Plural and Changing Identities. Kluwer Academic and 
Plenum Press, New York. 

 
Chappell, J. 

1966  Stone Axe Factories in the Highlands of East New Guinea. Proceedings of the  
Prehistoric Society 32:96-121. 

 
Chapman, J. 

1994a  The Living, the Dead, and the Ancestors: Time, Life Cycles and the Mortuary  
Domain in Later European Prehistory. In Ritual and Remembrance: Responses to Death 
in Human Societies. J.Davies, ed. Pp. 40-85. Sheffield: Sheffield Academic Press. 
 
1994b  Social Power in the Early Farming Communities of Eastern Hungary. András  
Múzeum Évkönyve XXXVI:79-100. 
 
1996  Enchainment, Commodification, and Gender in the Balkan Neolithic and  
Copper Age. Journal of European Archaeology 4:203-242. 
 
1997 Changing Gender Relations in the Later Prehistory of Eastern Hungary. In 
Invisible People and Processes: Writing Gender and Childhood into European 
Archaeology, edited by J. Moore, and Elanor Scott, pp. 131-149. Leicester University 
Press, London. 
 
2000a  Fragmentation in Archaeology: People, Places, and Broken Objects in the  
Prehistory of South Eastern Europe. New York: Routledge. 
 
2000b  Tensions at Funerals: Micro-tradition Analysis in Later Hungarian Prehistory.  
Budapest: Archaeolingua. 
 
2008  Approaches to Trade and Exchange in Earlier Prehistory (Late Mesolithic-  
Early Bronze Age). In Prehistoric Europe: Theory and Practice. A. Jones, ed.  
Oxford: Wiley Blackwell. 

 
Chapman, J., H. Higham, V.Slavchev, B. Gaydarska, N. Honch 

2006  The Social Context of the Emergence, Development, and Abandonment of the  
Varna cemetery, Bulgaria. European Journal of Archaeology 9(2-3):159-183. 

 
Chapman, R. 



224 
 

1990  Emerging Complexity: The Later Prehistory of South-East Spain, Iberia and  
the West Mediterranean. New York: Cambridge University Press. 
 
2003  Archaeologies of Complexity. London: Routledge. 

 
Conkey, M. W. and J. D. Spector 

1984 Archaology and the study of gender. Advances in Archaeological Method and 
Theory 7:1-38. 

 
Dahlberg, A. A. 

1951 The dentition of the American Indian. In The Physical Anthropology of the 
American Indian, edited by W. S. Laughlin, pp. 138-176. Viking Foundation, New York. 

 
1956 Materials for the Establishment of Standards for Classification of Tooth 
Characteristics, Attributes, and Techniques in Morphical Studies of the Dentition, Zoller 
Laboratory of Dental Anthropology. University of Chicago Press, Chicago. 

 
Dempsey, P., G. C. Townsend, N. Martin and M. Neale 

1995 Genetic covariance structure of incisor crown size in twins. Journal of Dental 
Research 74:1389-1398. 

 
Diáz-Andreu, M. 

2005 Gender identity. In The Archaeology of Identity: Approaches to Gender, Age, 
Status, Ethnicity and Relgion, edited by M. Diáz-Andreu, S. Lucy, S. Babić and D. N. 
Edwards, pp. 13-42. Routledge, London. 

 
Diáz-Andreu M., S. Lucy, S. Babić , and D.N. Edwards 
 2005 The Archaeology of Identity: Approaches to Gender, Age, Status, Ethnicity and 

Religion. London: Routledge. 
 
Dolfini, A. 

2006  Embodied Inequalities: Burial and Social Differentiation in Copper Age  
Central Italy. Archaeological Review from Cambridge 21(2):58-77. 

 
Doran, G. H. 
 2002 Windover: Multidisciplinary Investiagations of an Early Archaic Florida 

Cemetery. University Press of Florida, Gainesville. 
 
Duwe, S. 

2005  Pots, Daub, and Neutrons: A Pilot Compositional Analysis of Early Copper  
Age Assemblages. La Tinaja: A Newsletter of Archaeological Ceramics 16(1- 2):2-5. 

 
Enoki, K. and A. A. Dahlberg 
 1958 Rotated maxillary central incisors. Orthodontic Journal of Japan 17:157-159. 
 
Escedy, I. 



225 
 

1979  The People of the Pit-grave Kurgans in Eastern Hungary. Budapest:  
Akadémiai Kiadó. 

 
 
Erolu, S., and Y.S. Erdal 

2007  Why Did the Frequency of Palatine Torus Increase in the Ancient Anatolian  
Populations? Homo 59(5):365-382. 

 
Farkas, Gyula 

1977  A Magyarhomorog-kónyadombi rézkori temet  antropológiai értékelése. 
A Dereceni Déri Múzeum Évkönyve 1975: 161-171. 

 
Filon, D., M. Faerman, P. Smith and A. Oppenheim 
 1995 Sequence analysis reveals a β-thalassaemia mutation in the DNA of skeletal 

remains from the archaeological site of Akhziv, Isreal. Nature 9:365-368. 
 
Frutos, L.R. 

2005  Metric determination of sex from the humerus in a Guatemalan forensic sample. 
Forensic Science International 147: 153-157. 

 
Giblin, J. I. 
 2009 Strontium isotope analysis of Neolithic and Copper Age populations on the Great 

Hungarian Plain. Journal of Archaeological Science 36:491-497. 
 
Giddens, A. 
 1984 The Constitution of Society: Outline of the Theory of Structuration. Polity Press, 

London. 
 
Gilchrist, R. 
 1999 Gender and Archaeology: Constructing the Past. Routledge, New York. 
 
 2000 Archaeological biographies: realizing the human lifecycles, courses, and histories. 

World Archaeology 31:325-328. 
 
 2004 Archaeology and the life course: a time and age for gender. In A Companion to 

Social Archaeology, edited by L. Meskell and R. W. Preucel, pp. 142-160. Blackwell, 
Oxford. 

 
Goldstein, L. G. 
 1976 Spatial structure and social organization: regional manifestations of Mississippian 

society. PhD. thesis, Northerwestern University. 
 
Goose, D. H. and G. R. T. Lee 
 1971 The mode of inheritence of Carabelli's trait. Human Biology 43:64-69. 
 
 



226 
 

Gowland, R. 
2006 Ageing the past: examining age identity from funerary evidence. In Social 
Archaeology of Funerary Remains, edited by R. Gowland and C. Knüsel, pp. 143-154. 
Oxbow Books, Oxford. 

 
Grüneberg, H. 
 1963 The Pathology of Development. Blackwell Scientific Publications, Oxford. 
 
Guatelli-Steinberg, D., J.D. Irish, and J.R. Lucas 

2001  Canary Islands - North African Population Affinities: Measures of Divergence  
Based on Dental Morphology. Homo 52(2):173-188. 

 
Gyucha, A. 
 2010 A Körös-vidék Kora Rézkora (The Early Copper Age in the Körös Region). 

Dissertation, Eötvös Loránd Science University, Budapest. 
 
Gyucha, A., P. Medysi and A. Liska 
 2000 Gyula-Remete, Hollo-tanya II., 114. Ih. . Régészeti Kutasok 208:199. 
 
Gyucha, A., and W. Parkinson 

2008  A Körös-vidék településhálózatának változásai a Kr. e. 5. évezredben. In  
Körös-menti évezredek. Régészeti ökológiai és településtörténeti vizsgálatok  
a Körös-vidéken. G. Bóka and E. Martyin, eds. Pp. 65-106. Gyulai katalógusok 13. 
Gyula: Békés Megyei Múzeum.  

 
Gyucha, A., G. Bácsmegi, O. Fogas, W. Parkinson 

2006  House Construction and Settlement Patterns on an Early Copper Age Site in  
the Great Hungarian Plain. Communicationes archaeologicae Hungariae 2006:5-28. 

 
2009  Archaeological “Cultures” and the Study of Social Interaction: The  
Emergence of the Early Copper Age Tiszapolgár Culture. Invited article  
submitted for a Festschrift for Pál Raczky on the occasion of his  60th birthday, organized 
by Alexandra Anders and Gabriella Kulcsár. Budapest: Archaeolingua Press. 

 
Gyucha, A., P. Medysi, and A. Liska 

2000  Gyula-Remete, Hollo-tanya II., 114. Ih. Régészeti Kutasok 208:199. 
 
Haeussler, A. M., C. G. Turner II and J. D. Irish 

1988 Concordance of American and Soviet methods in dental anthropology. American 
Journal of Physical Anthropology 124:257-274. 

 
Hallgrimsson, B., B. Donnabháin, G.B. Walters, D.M.L. Cooper, D. Guðbjartsson, K. Stefánsson 

2004  Composition of the Founding Population of Iceland: Biological Distance and  
Morphological Variation in Early Historic Atlantic Europe. American Journal  
of Physical Anthropology 124(3):257-274. 

 



227 
 

Halstead, P. 
1981  Counting Sheep in Neolithic and Bronze Age Greece. In Patterns of the  
Past: Studies in Honour of David L. Clarke. I. Hodder, ed. Pp. 307-339.  
Cambridge: Cambridge University Press. 

 
Halstead, P., and J. O’Shea 

1982  A Friend in Need is a Friend Indeed: Social Storage and the Origin of Social  
Ranking. In Ranking, Resources and Exchange. C. Renfrew and S. Shennan,  
eds. Pp. 92-99. Cambridge: Cambridge University Press. 

 
1989  Bad Years Economics: Cultural Responses to Risk and Uncertainty.  
Cambridge: Cambridge University Press. 

 
Hanihara, K. 

1961 Criteria for classification of crown characters of the human deciduous dentition. 
Journal of the Anthropological Society of Nippon 69:27-45. 

 
1963 Crown characters of the deciduous dentitions of the Japanese American hybrids. 
In Dental Anthropology, edited by D. R. Brothwell, pp. 105-124. Pergamon, New York. 

 
1967 Racial characteristics in the dentition. Journal of Dental Research 46:923-936. 
1992 Dental and cranial affinities among populations of East Asia and the Pacific: the 
basic populations in East Asia, IV. American Journal of Physical Anthropology 88:163-
182. 

 
Hanihara, K., H. Ishida and Y. Dodo 

2003 Characterization of biological diversity through analysis of discrete cranial traits. 
American Journal of Physical Anthropology 121:241-251. 

 
Harris, E. F. 

2001 Deciduous tooth size distributions in recent humans: a world wide survey. In 
Dental Morphology 2001 Sheffield, edited by A. H. Brook, pp. 13-30. Sheffield 
Academic Press, Sheffield. 

 
Harris, E. F. and H. L. Bailit 

1980 The metaconule: a morphological and familial analysis of a molar cusp in 
humans. American Journal of Physical Anthropology 75:87-99. 

 
Harris, E.F., and T. Sjøvold 

2004  Calculation of Smith’s Mean Measure of Divergence for Intergroup  
Comparisons Using Nonmetric Data. Dental Anthropology 17(3):55-62. 

 
Hauser, G. and G. F. De Stefano 

1989 Epigentic Variants of the Human Skull. Schweizerbartsche Verlagsbuchhandlung, 
Stuttgart 

 



228 
 

Hegedűs, K. 
1977  A Vészt -Mágoridombi újk kori és rézkori temetkezések (The Neolithic and  
Copper Age Burials at Vészt -Mágoridomb) PhD Thesis, Budapest. 
 
1975  Veszto. Archaeological Report. Régészeti Füzetek:32-33. 
 
1977  A Vészt -Mágoridombi újk kori és rézkori temetkezések (The Neolithic and 

Copper Age Burials at Vészt -Mágoridomb) Budapest. 
 
Hegedűs, K., and J. Makkay 

1987  Veszto-Magor: A Settlement of the Tisza Culture. In The Late Neolithic of the  
Tisza Region: A Survey of Recent Excavations and their Findings. P. Raczky,  
ed. Pp. 85-104. Budapest-Szolnok: Szolnok County Museums. 

 
1990 Vészt -Mágor. Eine Siedlung der Theiß-Kultur. In Alltag und Religion. 
Jungsteinzeit in Ost-Ungarn edited by  W. Meier-Aren Alltag und Religion pp97-116. 
Frankfurt am Mein.  

 
Helms, M.W. 

1993  Crafts and the Kingly Ideal: Art, Trade, and Power. Austin: University of  
Texas Press. 

 
Hillebrand, J. 

1929  A Pusztaistvánházi Korarézkori Temet . Budapest: Archaeologica Hungarica. 
 
Hillson, S. 

1998 Crown diameters, tooth crown development, and enviromental factors in growth. 
In Human Dental Development, Morphology and Pathology: A Tribute to Albert A. 
Dahlberg. University of Oregon Anthropological Papers 54, edited by J. R. Lukacs, pp. 
17-28. University of Oregon, Eugene. 
 
2002  Dental Anthropology. Cambridge: Cambridge University Press. 

 
2005  Teeth 2nd Edition. Cambridge: Cambridge University Press. 

 
Hodder, I. 
 1978 Simple correlations between material culture and society: a review. In The Spatial 

Organization of Culture, edited by I. Hodder, pp. 313-334. Duckworth, London. 
 
 1982a Symbols in Action. Cambridge University Press, Cambridge. 
 
 1982b Theoretical archaeology: a reactionary view. In Symbolic and Structural 

Archaeology, edited by I. Hodder, pp. 1-16. Cambridge University, Cambridge. 
 
Holliman, S. E. 



229 
 

2007 The archaeology of nonbinary genders in native North America. In Identity and 
Subsistence: Gender Strategies for Archaeology, edited by S. M. Nelson, pp. 103-118. 
AltaMira, New York. 

 
 
Horváth, L.A.  

2004 Bemerkungen zur Chronologie der äneolithischen Gräber in Vajska. Eine 
Neudatierung. Acta Arch. Acad. Scien. Hungaricae 55: 263-79. 

 
Hughes, T., P. Dempsey, L. Richards and G. C. Townsend 

2000 Genetic analysis of deciduous tooth size in Australian twins. Archives of Oral 
Biology 45:997-1004. 

 
Hrdlička, A. 

1920 Shovel shaped teeth. American Journal of Physical Anthropology 3:429-465. 
 

1924 New data on the teeth of early man and certain fossil European apes. American 
Journal of Physical Anthropology 7:109-132. 

 
Irish, J. D. 

1993 Biological affinities of late Pleistocene through modern African aboriginal 
populations: the dental evidence. PhD. dissertation, Arizona State University, Tempe. 

 
1997 Characteristic high- and low-frequency dental traits in Sub-Saharan African 
populations. American Journal of Physical Anthropology 102:455-467. 

 
2010 The mean measure of divergence: its utility in model-free and model bound 
analyses relative to the Mahalanobis D2 distance for nonmetric traits. American Journal 
of Human Biology 22:378-395. 

 
Irish, J.D., and K.W. Konigsberg 

2007  The Ancient Inhabitants of Jebel Moya Redux: Measures of Population Affinity  
Based on Dental Morphology. International Journal of Osteoarchaeology 

 
Irish, J. D. and D. H. Morris 

1996 Canine mesial ridge (Bushman canine) dental trait defition. American Journal of 
Physical Anthropology 99:357-359. 

 
Íşcan, MY 

2005 Forensic anthropology of sex and body size. Forensic Science International 147: 
107-112 

 
Ivanov, I. and M. Avramova 

2000 Varna Necropolis: The Dawn of European Civilization. Agató, Sofia. 
 
Jones, S. 



230 
 

1997 The Archaeology of Ethnicity: Constructing Identities in the Past and Present. 
Routledge, London. 

 
Jorgensen, J. 

1955 The Dryopithecus pattern in recent Danes and Dutchmen. Journal of Dental 
Research 34:195-208. 

 
Joyce, R. A. 
 1999 Social dimensions in pre-classic burials. In Pre-Classic Mesoamerica, edited by 

D. C. Groove and R. A. Joyce, pp. 15-48. Dumberton Oaks, Washington D.C. 
 

2000 Gender and Power in Prehispanic Mesoamerica. University of Texas Press, 
Austin. 

 
Kacirek, S. L., K. M. Irvin, P. I. Dimsoski, M. E. Davis and H. C. Hines 

2006 Variation at microsatellite loci in Large White, Yorkshire, and Hampshire breeds 
of swine. Research and Reviews: Poultry and Swine Special Circular:164-199. 

 
Kalicz, N. and J. Makkay 

1977  Die Linienbandkeramik in der Grossen Ungarischen Tiefebene. Studia 
Archaeologica. Akadémiai Kiadó, Budapest. 

 
Kalicz, N. and P. Raczky 

1987  The Late Neolithic of the Tisza Region: A Survey of Recent Archaeological 
Research. In The Late Neolithic of the Tisza Region, edited by P. Raczky. Szolnok 
County Museums, Budapest-Szolnok. 

 
Katzenberg, M.A. 

2008  Stable Isotope Analysis: A Tool for Studying Past Diet, Demography, and Life  
History. In Biological Anthropology of the Human Skeleton. M.A. Katzenberg and S.R. 
Saunders, eds. Pp. 413-441. Hoboken: Willey-Liss. 

 
Katzenberg, M.A., and S.R. Saunders, eds. 

2008  Biological Anthropology of the Human Skeleton: Second Edition. Hoboken:  
Wiley-Liss 
 

Kemkes-Grottenthaler, A. 
2005 Sex determination by discriminant analysis: an evaluation of the reliability of 
patella measurements. Forensic Science International 147: 129-133. 

 
Key, P.J., and R.L. Jantz 

1990a  Statistical Assessment of Population Variability: A Methodological Approach.  
American Journal of Physical Anthropology 82:53-59. 
 
1990b  Statistical Measures of Intrasample Variability. Human Evolution 5(5):457-  
469. 



231 
 

 
Kieser, J. A. 

1990 Human Adult Odontometrics: The Study of Variation in Adult Tooth Size. 
Cambridge University Press, New York. 

 
 
Knudson, K.J., and C.M. Stojanowski 
 2009 The bioarchaeology of identity. In Bioarchaology and Identity in the Americas. 

K.J. Knudson and C.M. Stojanowki, eds. Pp. 1-23. Gainesville: University Press of 
Florida. 

 
Kolakowski, D. and H. L. Bailit 

1981 Segregation analysis of tooth size in a Melanesian population. Annual of Human 
Biology 8:255-262. 

 
Konigsberg, L.W. 

1987  Population Genetic Models for Interpreting Prehistoric Intra-Cemetery  
Biological Variation. Ph.D. dissertation, Department of Anthropology,  
Northwestern University. 

 
1988  Migration Models of Prehistoric Postmarital Residence. American Journal of  
Physical Anthropology 77:471-482. 

 
1990  Analysis of Prehistoric Biological Variation Under a Model of Isolation by  
Geographic and Temporal Distance. Human Biology 62:49-70. 

 
2006 A post-Neumann history of biological and genetic distance studies in 
bioarchaeology. In Bioarchaeology: the contextual analysis of human remains, edited by 
J. E. Buikstra and L. A. Beck, pp. 263-279. Academic Press, New York. 

 
Konigsberg, K.W., and J.E. Buikstra 

1995  Regional Approaches to the Investigation of Past Human Biocultural  
Structure. In Regional Approaches to Mortuary Analysis. L.Beck, ed. Pp.  
191-219. New York: Plenum. 

 
Konigsberg L.W., Kramer A., Donnelly S.M., Relethford J.H., Blangero J.  

1994  Modern human origins. Nature 372:228–229. 
 

Kosse, K. 
1979  Settlement Ecology of the Early and Middle Körös and Linear Pottery Cultures in 
Hungary. BAR International Series No. 64. British Archaeological Reports, Oxford. 

 
 Korek, J.  

1989 Die Theiß-Kultur in der mittleren und nördlichen Theißgegend. Inventaria 
Praehistorica Hungariae III,Budapest. 

 



232 
 

 
Kovács, K., and G. Váczi 

2007  The Cemetery of the Early Copper Age Tiszapolgár Culture at  
Hajdúböszörmény-Fiscori-tó-dűl . In The Lengyel, Polgar and Related  
Cultures in the Middle/Late Neolithic in Central Europe. J.K. Kozłowski and  
P. Raczky, eds. Pp. 397-409. Krakow: The Polish Academy of Arts and  
Sciences. 

 
Kraus, B. S. and M. L. Furr 

1953 Lower first premolars. Part 1. A definition and classification of discrete 
morphological traits. Journal of Dental Research 32:554-564. 

 
Kurosaki, K., T. Matsushita and S. Ueda 

1993 Individual identification from ancient human remains. American Journal of 
Human Genetics 53:638-643. 

 
Laneri, N. 

2007 An archaeology of funerary rituals. In Performing Death: Social Analysis of 
Funerary Traditions in the Ancient Near East and Mediterranean, edited by N. Laneri, 
pp. 1-14. University of Chicago, Chicago. 

 
Larsen, C. S. 

1997 Bioarchaeology: Interpreting Behavior from the Human Skeleton. Cambridge 
University Press, Cambridge. 

 
Laughlin, W. S. and J. Jorgensen 
 1956 Isolate variation in Greenlandic Eskimo crania. Acta Genetica 6:3-12. 
 
Luca, S.A. 

1999  Sfârşitul eneoliticului pe teritoriul intracarpatic al României - cultura 
Bodrogkeresztúr. Bibliotheca Musei Apulensis 11, Alba Iulia. 

 
Lucy, S. 

2005 The archaeology of age. In The Archaeology of Age, Status, Ethnicity, and 
Religion, edited by M. Diáz-Andreu, S. Lucy, S. Babić and D. N. Edwards, pp. Ő3-66. 
Routledge, London. 

 
Mahalanobis, P. C. 

1927 Analysis of race mixture in Bengal. Journal of theAsiatic Society of Bengal 
26:301-333. 

 
1930 On tests and measures of group divergence. Journal of the Asiatic Society of 
Bengal 26:541-588. 

 
1936 On the generalized distance in statistics. Proceedings of the National Institute of 
Science India 2:49-55. 



233 
 

 
Makkay, J. 

1982  A magyarországi neolitikum kutatásának új eredményei (New Issues in 
Hungarian Neolithic Research). Akadémiai Kiadó, Budapest. 
 
1983  Eine Kultstätte der Bodrogkeresztúr-Kultur in Szarvas und Fragen  
der sakralen Hügel. Mittelilungen des Archäologisches Institut der  
Ungarischen Akademieder Wissenschaften Budapest 10-11:45-57. 

 
1986  Gyomaendr d-6 lel hely. Régészeti Füszetek Ő0:13. 
 
1993  The Rise and Fall of Gold Metallurgy in the Copper Age of the Carpathian  
Basin. In Prehistoric Gold in Europe: Mines, Metallurgy and Manufacture. G.  
Morteani and J.P. Northover, eds. Pp. 65-76. Dordrecht:. Kluwer Academic  
Publishers. 

 
2007  The Excavations of the Early Neolithic Sites of the Körös Culture in the  
Körös Valley, Hungary: The Final Report. In The Excavations of the Early  
Neolithic Sites of the Körös Culture in the Körös Valley, Hungary: The  
Final Report. E. Starnini and P. Biagi, eds. Pp. 72-93. Giulia: Società per la  
Preistoria e Prorostoria dell Regione Friulli-Venezia. 

 
Mann, M. 

1993  The Sources of Social Power. Volume I. A History of Power from the  
Beginning to A.D. 1760. Cambridge: Cambridge University Press. 

 
Matsumara, H. 

2001  Differential of Yayoi Immigration to Japan as Derived from Dental Metrics.  
Homo 52(2):135-156. 

 
McLachlan, G. J. 
 1999 Mahalanobis distance. Resonance 4:20-26. 
 
Meisenheimer, M. 

1989  Das Totenritual, geprägt durch Jenseitvorstellugen und Gesellschaftsrealiät:  
des Totenrituals eines kupferzeitlichen Friedhofs zu Tiszapolgár-Basatanya   
(Ungarn). Oxford: British Archaeological Reports. 

 
Meskell, L. 
 2000 Archaeologies of identity. In Archaeological Theory Today, edited by I. Hodder, 

pp. 187-213. Polity Press, Cambridge. 
 
Metcalf, P. and R. Huntington 
 1991 Celebrations of Death: The Anthropology of Mortuary Ritual. Cambridge 

University Press, Cambridge. 
 



234 
 

 
Mielke, J.H., L.W. Konigsberg, and J.H. Relethford 

2006  Human Biological Variation. Oxford: Oxford University Press. 
 
Miller, D. 

1985  Artefacts as Categories: A Study of Ceramic Varability in Central India.  
Cambridge: Cambridge University Press. 

 
1987  Material Culture and Mass Consumption. Oxford: Blackwell. 

 
Moore, J. and E. Scott 
 1997 Invisible People and Processes: Writing Gender and Childhood into European 

Archaeology. Leicester University Press, Leicester. 
 
Moore-Jansen, P. M., D. S. Ousley and R. L. Jantz 

1994 Data Collection Procedures for Forensic Skeletal Material. 3rd Edition. Report of 
Investigation No. 48. The University of Tennessee, Knoxville. 

 
Morrees, C. F. A. 
 1957 The Aleut Dentition. Harvard University Press, Cambridge. 
 
Morrees, C. F. A. and R. B. Reed 

1964 Correlations among crown diameters of human teeth. Archives of Oral Biology 
9:685-697. 

 
Morris, D. H., S. G. Hughes and A. A. Dahlberg 

1978 Uto-Aztecan premolar: the anthropology of a dental trait. In Development, 
Function, and Evolution of Teeth, edited by P. M. Bulter and K. A. Joysey, pp. 69-79. 
Academic Press, London. 

 
 
Munn, N. 

1973  Walbiri Iconography: Graphic Representation and Cultural Symbolismm in a  
Central Australian Society. Ithaca: Cornell University Press. 
 
1986  The Fame of Gawa: A Symbolic Study of Value Transformation in a Massim  
(Papua New Guinea) Society. London: Duke University Press. 

 
Murphy, A.M.C. 

2002  The talus: sex assessment of prehistoric New Zealand Polynesian skeletal 
remains. Forensic Science International 128:155-158. 

 
Nanda, S. 
 1999 The Hijras of India: Neither Man nor Woman. Wadsworth, Belmont. 
 
Nelson, S. M. 



235 
 

2002 In Pursuit of Gender: Worldwide Archaeological Approaches. Altamira, Walnut 
Creek. 

 
2004 Gender in Archaeology: Analyzing Power and Prestige Second Edition. Altamira, 
Walnut Creek. 

 
 2007a Identity and Subsistence: Gender Strategies in Archaeology. Altamira, Lanham. 
 

2007b Women in Antiquity: Theoretical Approaches to Gender and Archaeology. 
Altamira, Lanham. 

 
Nevizánsky, G.  

1984 Sozialökonomische Verhältnisse in der Polgár-Kultur aufgrund der 
Gräberfeldanalyse. Slovenská Arch. 32: 263-310. 
 

Nichols, C. R., C. G. Turner II and A. A. Dahlberg 
1984 Variation in the convexity of the human maxillary incisor labial surface. 
American Journal of Physical Anthropology 63:361-370. 

 
Oprinescu, A 

1981 Răspîndirea culturii Tiszapolgár - Romăneşti în Banat. Banatica 6: 43-50. 
 
O'Shea, J. 
 1981  Coping with Scarcity: Exchange and Social Storage. In Economic  

Archaeology: Towards an Integration of Ecological and Social Approaches.  
A. Sheridan and G. Bailey, eds. Pp. 167-183. Cambridge: British Archaeological Reports 
 
1984 Mortuary Variability: An Archaeological Investigation. Academic Press, London. 

 
 1995 Mortuary custom in the Bronze Age of southeastern Hungary: diachronic and 

synchronic perspectives. In Regional Approaches to Mortuary Analysis, edited by L. A. 
Beck, pp. 125-146. Plenum Press, New York. 

 
 1996 Villages of the Maros: A Portrait of an Early Bronze Age Society. Plenum Press, 

New York. 
 
Ossenburg, N. S., Y. Dodo, Y. Maeda and Y. Kawakubo 
 2006 Ethnogenesis and craniofacial change in Japan from the perspective of non-metric 

traits. Anthropological Science 114:99-115. 
 
Ortner, D. J. and R. S. Corruccini 

1976 The skeletal biology of the Virgina Indians. American Journal of Physical 
Anthropology 45:717-722. 

 
 
Pader, J. A. 



236 
 

1982 Symbolism, Social Relations, and the Interpretation of Mortuary Remains. BAR, 
Oxford. 

 
Parker Pearson M. 
 1982 Mortuary practice, society and ideology: an ethnoarchaeological study. In 

Symbolic and Structural Archaeology, edited by I. Hodder, pp. 99-113. Cambridge 
University Press, Cambridge. 

 
1993 Bronze Age Britain. Batsford/English Heritage, London. 
 
2000 The Archaeology of Death and Burial. Texas A&M University Press, College 
Station. 

 
Parkinson, W. 

1999 The Social Organization of Early Copper Age Tribes on the Great Hungarian 
Plain. Dissertation, Department of Anthropology, The University of Michigan, Ann 
Arbor. 
 
2002 Integration, Interaction, and Tribal 'Cycling:' The Transition to the Copper Age on 
the Great Hungarian Plain. In The Archaeology of Tribal Societies, edited by W. A. 
Parkinson. Archaeological Series. International Monographs in Prehistory, Ann Arbor. 
 
2006a  The Social Organization of Early Copper Age Tribes on the Great Hungarian  
Plain. Oxford: Archaeopress. 

 
2006b  Tribal Boundaries: Stylistic Variability and Social Boundary Maintenance  
during the Transition to the Copper Age on the Great Hungarian Plain.  
Journal of Anthropological Archaeology 25(1):33-58. 

 
Parkinson, W. A. and M. L. Galaty 

2007  Secondary States in Perspective: An Integrated Approach to State Formation in 
the Prehistoric Aegean. American Anthropologist 109(1):113-129. 

 
Parkinson, W., R.W. Yerkes, and A. Gyucha 

2004  The Transition from the Neolithic to the Copper Age: Excavations at Veszt -  
Bikeri, Hungary 2000-2002. Journal of Field Archaeology 29(1-2):101-121. 

 
Parkinson, W., R. W. Yerkes, A. Gyucha, A. Sarris, M. Morris, and R. Salisbury 

2010  Early Copper Age Settlements in the Körös Region of the Great Hungarian  
Plain. Journal of Field Archaeology 35(2): 164-183. 

 
Parkinson, W., and P. Duffy 

2007  Fortifications and Enclosures in European Prehistory: A Cross-Cultural  
Perspective. Journal of Archaeological Research 15(2):97-141. 

 
Parr, R. L., S. W. Carlyle and D. O'Rourke 



237 
 

 1996 Ancient DNA analysis of the Fremont Amerindians of the Great Salt Lake 
wetlands. American Journal of Physical Anthropology 99:507-518. 

 
Parsons, T. 
 1951 The Social System. Free Press, New York. 
 
Patay, P. 

1945  Rézkori temet  leletei Jászladányból. Archaeolgoiai Értesit  19ŐŐ: 1-10. 
  
 1974  Die hochkupferzeitliche Bodrogkeresztúr-Kultur. Ber. RGK 55:1-71. 

 
1978 Das kupferzeitliche Gr berfeld von Tiszavalk-Kenderföld. Akadémiai Kiadó, 
Budapest. 

 
Pawn, I. 
 2008 Reconciling biological sex and gender construction on the Great Hungarian Plain 

during the Middle Copper Age. American Journal of Physical Anthropology S46:169. 
 
 2011 Multiple Approaches: changing identities on the Hungarian Plain during the Early 

to Middle Copper Age. Kroeber Anthropological Society 100:64-86. 
 
Pawn, I. and A. Shum 
 2009 Changes in burial treatment on the Great Hungarian Plain 5000-4000 BC. 

Abstracts of the SAA 74th Annual Meeting: 214. 
 
Peebles, C. 

1971 Moundville and surrounding sites: some structural considerations of mortuary 
practices II. In Approaches to the Social Dimensions of Mortuary Practices, edited by J. 
A. Brown, pp. 68-91. SAA, Washington D.C. 

 
Peebles, C. and S. Kus 

1977 Some archaeological correlates of ranked societies. American Antiquity 42:421-
448. 

 
Pietrusesewky, M. 

2008 Metric analysis of skeletal remains: methods and applications. In Biological 
Anthropology of the Human Skeleton, edited by S. R. S. M.A. Katzenburg, pp. 487-532. 
Wiley, Hoboken. 

 
Pilloud, M.A. and C.S Larsen 

2011 “Official” and “Practical” kin: Inferring social and community structure from 
dental phenotype at Neolithic Çatalhöyöuk, Turkey. American Journal of Physical 
Anthrpology 145: 519-530. 
 

Piot, C.D. 
1991 Of persons and things: some reflections on African spheres of exchange. Man 



238 
 

26: 405-424. 
 
Poinar, H. N., M. Kuch, K. D. Sobolik, I. Barnes, A. B. Stankiewicz, T. Kuber, W. G. Spaulding, 
V. M. Bryant, A. Cooper and S. Paabo 

2001 A molecular analysis of dietary diversity for three archaic Native Americans. 
Proceedings of the National Academy of Sciences 98:4317-4322. 

 
Rao, C. R. 
 1952 Advanced Statistical Methods in Biometric Research. Wiley, New York. 
 
Raczky, P., and A. Anders 

2008  Late Neolithic Spatial Differentiation at Polgár-Cs szhalom,Eastern Hungary. In 
Living Well Together? Settlement and Materiality in the Neolithic of SouthEast and 
Central Europe, edited by D. Bailey, A. Whittle, and D. Hoffman. Oxford: Oxbow 
Books, 35–53. 

 
Rappaport, R. 

1999  Ritual and Religion in the Making of Humanity. Cambridge: Cambridge  
University Press. 

 
Rega, E. 
 1997 Age, gender, and biological reality in the Early Bronze Age cemetery at Mokrin. 

In Invisible People and Processes: Writing Gender and Childhood into European 
Archaeology, edited by J. Moore and E. Scott, pp. 229-247. Leicester University, 
Leicester. 
 
2000 The gendering of children in the Early Bronze Age cemetery at Mokrin. In 
Gender and Material Culture in Archaeological Perspective, edited by M. Donald and L. 
Hurcombe. Macmillan, London. 

 
Rega, E. 

1997 Age, gender, and biological reality in the Early Bronze Age cemetery at Mokrin. 
In Invisible People and Processes: Writing Gender and Childhood into European 
Archaeology, edited by J. Moore and E. Scott, pp. 229-247. Leicester University, 
Leicester. 

 
2000 The gendering of children in the Early Bronze Age cemetery at Mokrin. In 
Gender and Material Culture in Archaeological Perspective, edited by M. Donald and L. 
Hurcombe. Macmillan, London. 

 
Relethford, J.H.  

1994 Craniometric variation among modern human populations. American Journal of 
Physical Anthropology 95:53-62. 

 
1997 RMET Version 5.0, Computer Program  

 



239 
 

 
 
Relethford, J. H. and J. Blangero 

1990 Detection of differential gene flow from patterns of quantitative variation. Human 
Biology 62:5-25. 

 
Relethford, J.H., M.H. Crawford, and J. Blangero 

1997  Genetic Drift and Gene Flow in Post-Famine Ireland. Human Biology  
62(4):443-465. 

 
Relethford, J. H. and H. C. Harpending 

1994 Craniometric variation, genetic theory, and modern human origins. American 
Journal of Physical Anthropology 95:249-270. 

 
Rhoads, M.L. 

2002  Population Dynamics at the Southern Periphery of the Ancient Maya World:  
Kinship at Copan. PhD Dissertation, Department of Anthropology, University  
of New Mexico. 

 
Robb, J. 

1994a Burial and social reproduction in the pennisular Italian Neolithic. Journal of 
Meditteranean Archaeology 7:27-71. 

 
1994b Gender contridictions, moral coalitions, and inequality in prehistoric Italy. 
Journal of European Archaeology 2:2-49. 

 
1997 Intentional tooth removal in Neolithic Italian women. Antiquity (71):659–669. 

 
Roberts, C. and J. E. Buikstra 

2003 The Bioarchaeology of Tuberculosis: A Global View on a Reemerging Disease. 
University Press of Florida, Gainesville. 

 
Rowlands, M. 
 1989 A question of complexity. In Domination and Resistance, edited by D. Miller, M. 

Rowlands and C. Tilley, pp. 29-40. Unwin Hymen, London. 
 
Ruiz-Gálvez, M. 

1993  From Gift to Commodity: The Changing Meaning of Precious Metals in the  
Iberian Peninsula. In Prehistoric Gold in Europe: Mines, Metallurgy, and  
Manufacture. G. Morteani and J.P. Northover, eds. Pp. 45-64. Dordrect:  
Kluwer Academic Publishers. 

 
Saxe, A. 
 1970 Social Dimensions of Mortuary Practices. University of Michigan, Ann Arbor. 
 
Sahlins, M. 



240 
 

1963  Poor Man, Rich Man, Big-Man, Chief: Political Types in Polynesia and  
Melanesia. Comparative Studies in Society and History 5(3):285-303. 

 
Scherer, A.K., L.E. Wright, and C.J. Yoder 

2004  A Bioarchaeological Perspective on Human Adaptation in the Usumacinta  
River Valley. In In the Land of the Turtle Lords. S.D. Houston and H.  
Escobedo, eds. Norman: University of Oklahoma Press. 

 
Sciulli, P.W. 

1979  Size and Morphology of the Permanent Dentition in Prehistoric Ohio Valley  
Amerindians. American Journal of Physical Anthropology 50(4):615-628. 
 
1998  Evolution of the Dentition in Prehistoric Ohio Valley Native Americans: II.  
Morphology of the Deciduous Dentition. American Journal of Physical  
Anthropology 106(2):189-205. 

 
Scherer, A. K. 
 2007 Population structure of the Classic Period Maya. American Journal of Physical 

Anthropology 132:367-380. 
 
Schillaci, M.A., and C.M. Stojanowski 

2002  Reassessment of Matrilocality in Chacoan Culture. American Antiquity  
67(2):343-356. 

 
Schuntenhaus, S., and F.W. Rosing 

1998  World Variation of Tooth Size. In Dental Anthropology: Fundamentals,  
Limits, and Prospects. K.W. Alt, F.W. Rosing, and M. Teschler-Nicola, eds.  
Pp. 521-535. New York: Springer-Verlag. 

 
Scott, R. G. 
 1973 Dental morphology: a genetic study of American white families and variation in 

living Southwest Indians. Ph.D. dissertation, Arizona State University, Tempe. 
 

1977 Classification, sex dimorphism, association, and population variation of the 
canine distal accessory ridge. Human Biology 49:453-469. 
 
1980 Populaton variation of Carabelli's trait. Human Biology 52:63-78. 

 
2008 Dental Morphology. In Biological Anthropology of the Human Skeleton, edited by 
A. M. Katzenburg and S. Saunders, pp. 265-298. Wiley, Hoboken. 

 
Scott,R.G., and C.G. Turner 

1997  The Anthropology of Modern Human Teeth: Dental Morphology and its  
Variation in Recent Human Populations. Cambridge: Cambridge University  
Press. 

 



241 
 

Sharma, J. C. 
 1992 Dental morphology and odontometry of twins and the heritability of dental 

variation. In Culture, Ecology, and Dental Anthropology. Journal of Human Ecology 
Special Issue No. 2, edited by J. R. Lukacs, pp. 49-60. Kamla-Raj Enterprises, Delhi. 

 
Shennan, S. 
 1978 Archaeological 'cultures': an empirical investigation. In The Spatial Organization 

of Culture, edited by I. Hodder, pp. 113-139. Duckworth, London. 
 
Sherratt, A. 

1972  Socio-economic and Demographic Models for the Neolithic and Bronze Age  
of Europe. In Models in Archaeology. D.L. Clarke, ed. Pp. 477-542. London:  
Methuen. 

 
1984 The Development of Neolithic and Copper Age Settlement in the Great 
Hungarian plain. Part II: Site Survey and Settlement Dynamics. Oxford Journal of 
Archaeology 2(1):13-41. 
 
1997a  The Development of Neolithic and Copper Age Settlement in the Great  
Hungarian Plain (1976). In Economy and Society in Prehistoric Europe: Changing 
Perspectives. A. Sherratt, ed. Pp. 270-319. Princeton: Princeton  
University Press. 

 
1997b  Social Evolution: Europe in the Late Neolithic and Copper Age (1984). In  
Economy and Society in Prehistoric Europe: Changing Perspectives. A.  
Sherratt, ed. Pp. 134-157. Princeton: Princeton University Press. 

 
1997c  Mobile Resources: Settlement and Exchange in Early Agricultural Europe  
(1982). In Economy and Society in Prehistoric Europe: Changing  
Perspectives. A. Sherratt, ed. Pp. 52-69. Princeton: Princeton University  
Press.85  

 
1997d  Neolithic Exchange Systems in Central Europe, 6000-3500 BC (1987). In  
Economy and Society in Prehistoric Europe: Changing Perspectives. A.  
Sherratt, ed. Pp. 320-322. Princeton: Princeton University Press. 

 
1997e  Resources, Technology, and Trade: An Essay on Early European Metallurgy.  
In Economy and Society in Prehistoric Europe: Changing Perspectives. A.  
Sherratt, ed. Pp. 102-133. Princeton: Princeton University Press. 

 
Sherratt, A., and S. Sherratt 

1991  From Luxuries to Commodities: The Nature of Bronze Age Trading System.  
In Bronze Age Trade in the Mediterranean. N.H. Gale, ed. Pp. 351-86.  
Jansered: Paul Åströms förlag. 

 
Siklósi, Z. 



242 
 

2004  Prestige Goods in the Neolithic of the Carpathian Basin. Acta Archaeologica  
Academiae Scientiarum Hungaricae 55(1-2):1-62. 

 
Šiška, S. 

1968 Tiszapolgárska kultúra na Slovensku. Slovenská Arch. 16: 61-175. 
 
Skomal, N. 

1983  Wealth Distribution as a Measure of Prehistoric Change: Chalcolithic to  
Copper Age Cultures in Hungary. PhD dissertation, Department of  
Anthropology, Florida State University. 

 
Smith, P. and M. Shegev 

1988 The dentition of Nubians from Wadi Halfa, Sudan: an evolutionary perspective. 
Journal of the Dental Association of South Africa 43:539-541. 

 
Sofaer, J. A., C. J. Maclean and H. L. Bailit 

1972 Heredity and morphological variation in early and late developing teeth of the 
same morphological class. Archives of Oral Biology 17:811-816. 

 
Sofaer-Derevenski, J. 
 1997a Age and gender at the site of Tiszapolgár-Basatanya. Antiquity 71:875-889. 
 

1997b Engendering children, engendering archaeology. In Invisible People and 
Processes: Writing Gender into Childhood in European Archaeology, edited by J. Moore 
and E. Scott, pp. 192-202. Leicester University Press, Leicester. 

 
2000a Rings of life: the role of early metalwork in mediating the gendered life course. 
World Archaeology 31: 389-406. 

 
Sørenson, M. L. S. 
 1997 Reading dress: the construction of social categories and identities in Bronze Age 

Europe. Journal of European Archaeology 5:93-114. 
 

2000 Gender Archaeology. Polity Press, Cambridge. 
 
 2007 Gender, things, and material culture. In Women in Antiquity: Theoretical 

Approaches to Gender and Archaeology, edited by S. M. Nelson, pp. 141-168. AltaMira, 
Lanham. 

 
Sosna, D. 
 2009 Social Differentiation in the Late Copper Age and the Early Bronze Age in South  

Moravia (Czech Republic). British Archaeological Reports, International Series. 
Archaeopress, Oxford 

 
Shanks, M. and C. Tilley 



243 
 

 1982 Ideology, symbolic power and ritual communication: a reinterpretation of 
Neolithic mortuary practices. In Symbolic and Structural Archaeology, edited by I. 
Hodder, pp. 129-154. Cambridge Archaeology Press, Cambridge. 

 
 
Sjøvold, T. 

1977 Non-metrical divergence between skeletal populations: the theoretical foundation 
and biological importance of C.A.B. Smith's mean measure of divergence. Ossa 4:1-133. 

 
Sprauge, R. 

2005 Burial Terminology: A Guide for Researchers. Altamira, Lanham 
 
Steyen, M., and M.Y Íşcan 

1999 Osteometric variation in the humerus: sexual dimorphism in South Africans. 
Forensic Science International 106: 77-85. 

 
Stojanowski, C.M. 

2001  Cemetery Structure, Population Aggregation and Biological Variability in  
the Mission Centers of La Florida. PhD dissertation, Department of  
Anthropology, University of New Mexico. 
 
2003  Differential Phenotypic Variability Among the Apalachee Mission  
Populations of La Florida: A Diachronic Perspective. American Journal of  
Physical Anthropology 120(4):352-363. 

 
2004 Population history of native groups in pre-and postcontact Spanish Florida: 
aggregation, gene flow, and genetic drift on the southeastern U.S. Atlantic coast. 
American Journal of Physical Anthropology 123:316-332. 

 
Stojanowski, C.M., and M.A. Schillaci 

2006  Phenotypic Approaches for Understanding Patterns of Intracemetery  
Biological Variation. Yearbook of Physical Anthropology 49:49-88. 

 
Stone, A. C. 

2008 DNA analysis of archaeological remains. In Biological Anthropology of the 
Human Skeleton, edited by M. A. Katzenburg and S. R. Saunders, pp. 461-484. Wiley, 
Hoboken. 

 
Stone, A. C., G. Milner, S. Pääbo and M. Stoneking 

1996 Sex demination of ancient human skeletons using DNA. American Journal of 
Physical Anthropology 99:231-238. 

  
Stone, A. C. and M. Stoneking 

1993 Ancient DNA from a pre-Columbian Amerindian populaton. American Journal of 
Physical Anthropology 92:463-471. 

 



244 
 

Stoodley, N. 
1999 The Spindle and the Spear: A Critical Enquiry into the Construction and Meaning 
of Gender in the Early Anglo-Saxon Burial Rite. British Archaeological Series, Oxford. 

 
2000 From the cradle to the grave: age orientation and the Early Anglo-Saxon burial 
rite. World Archaeology 31:456-472. 

 
Strathern, M. 

1988 The Gender of the Gift: Problems with Women and Problems with Society in 
Melanesia. University of California, Berkely. 

 
Tainter, J. 
 1978 Mortuary practices and the study of prehistoric social systems. Advances in 

Archaeological Method and Theory 1:105-141. 
 
 1980 Behavior and status in a Middle Woodland mortuary population from the Illinois 

Valley. American Antiquity 45:308-313. 
 
Tamás H., I. K vári, and E. Fóthi 
 2007 Feltételezett halottcsonkítások embertani vizsgálata a bodrogkeresztúri kultúra 

Kunszentmárton-Pusztaistvánházán feltárt temet jében. Anthropological investigation of 
suspected mutilation cases from the cemetery of Kunszentmárton-Pusztaistvánháza, 
Bodrogkeresztúr culture. skoros Kutatók V. Összejövetele 2007.03.12-14. 
Debrecen. Conference abstract. 

 
Tarterk, N.E., and P.W. Sciulli 

2000  Comparison of Population Structure in Ohio’s Late Archaic and Late  
Prehistoric Periods. American Journal of Physical Anthropology 112(3):363-  
376. 

 
Todorova, H. 

1995  The Neolithic, Eneolithic, and Transitional Period in Bulgarian Prehistory. In  
Prehistoric Bulgaria. D.W. Bailey and I. Panaytovov, eds. Pp. 79-98. Madion:  
Prehistory Press. 

 
Todorova, H. and I. Vajsov 

1993 Nova-kamennata Epoka v Bulgariya. Nauka i Izkustvo, Sofia. 
 
Townsend, G. C. 
 1980 Heribility of deciduous tooth size in Australian aborignals. American Journal of 

Physical Anthropology 53:287-300. 
 
Townsend, G. C. and T. Brown 
 1978 Heratibility of permanent tooth size. American Journal of Physical Anthropology 

49:497-505. 
 



245 
 

 1979 Family studies of tooth size factors in the permanent dentition. American Journal 
of Physical Anthropology 50:183-190. 

 
Turner II, C. G. 
 1967 The Dentition of Arctic Peoples. University of Wisconsin, Madison. 
 

1985 Expression count: a method for calculation morphological dental trait frequencies 
by using adjustable weighting coefficients. American Journal of Physical Anthropology 
68:263-268. 

 
1987 Late Pleistocene and Holocene population history of East Asia based on dental 
variation. American Journal of Physical Anthropology 73:305-322. 

 
Turner II, C. G. and G. R. Scott 

1977 Dentition of Easter Islanders. In Orofacial Growth and Development, edited by A. 
A. Dahlberg and T. M. Graber, pp. 229-249. Mouton, The Hauge. 

 
Turner II, C.G., G.R. Scott, and C. Nichols 

1991  Scoring Procedures for Key Morphological Traits of the Permanent Dentition:  
Arizona State University Dental Anthropology System. In Advances in Dental  
Anthropology. M.K. Kelley and C.L. Larsen, eds. Pp. 13-31. New York:  
Wiley-Liss. 

 
Ullinger, J.M., S.G. Sheridan, D.E. Hawkey, C.G. Turner II, R. Cooley 

2005  Bioarchaeological Analysis of Cultural Transition in the Southern Levant  
Using Dental Nonmetric Traits. American Journal of Physical Anthropology  
128(2):466-476. 

 
Vach, W., and K.W. Alt 

1993  Detection of Kinship Structures in Prehistoric Burial Sites Based on  
Odontological Traits. In Computing the Past. J. Anderson, T. Madsen, and I.  
Scollar, eds. Pp. 287-292. Oxford: Alden Press. 

 
Van Vark, G. N. and W. Schaafsma 
 1992 Advances in the quantitative analysis of skeletal morphology. In Sketetal Biology 

of Past Peoples: Research Methods, edited by S. R. Saunders and M. A. Katzenburg. 
Wiley-Liss, New York. 

 
Weimar, A. B. 
 1988 The Trobrianders of Papua New Guinea. Harcourt Brace Jovanovich College 

Press, Fort Worth. 
 
Whitehead, H. 

1981  The bow and the burden strap: A new look at institutionalized homosexuality in 
native North America. In The Cultural Construction of Gender and Sexuality, edited by 
S. B. Ortner, and Harriet Whitehead. Cambridge University, Cambridge. 



246 
 

 
Whitehouse, R. 
 2007 Gender archaeology in Europe. In Worlds of Gender: The Archaeology of 

Women's Lives Around the Globe, edited by S. M. Nelson. AltaMira, Lanham. 
 
Whittle, A. 

1996  Europe in the Neolithic: The Creation of New Worlds. Cambridge: Cambridge  
University Press. 

 
2003  The Archaeology of People: Dimensions of Neolithic Life. London:  
Routledge. 

 
Williams Blangero, S. and J. Blangero 

1989 Anthropometric variation and the genetic structure of the Jirels of Nepal. Human 
Biology 61:1-12. 

 
Yerkes, R., T.Sarris, W. Parkinson, A. Gyucha, M. Hardy, L. Catanso 
 2007 Geophysical and geochemical investigationvs at two Early Copper Age 

settlements in the Körös river valley, southeastern Hungary. Geoarchaeology 22:845-
871. 

 
Yerkes, R. W., A. Gyucha, and W. A. Parkinson 

2009  A Multi-Scalar Approach to Modeling the End of the Neolithic on the Great  
Hungarian Plain Using Calibrated Radiocarbon Dates. Radiocarbon 51(3):  
890-932. 

 
 

  



247 
 

BIOGRAPHICAL SKETCH 
 

 Ian Pawn received his B.A. in Anthropology at the University of Cincinnati in 2002. He 

was the recipient of a Cincinnatus Scholarship from 1998-2002 and a member of Phi Beta 

Kappa. While at the University of Cincinnati, he studied under Lynne Schepartz with 

concentrations in biological anthropology and archaeology. He participated in archaeological 

excavations under David Starbuck at Lake George, New York.  

 Pawn began graduate study at Florida State University in 2006 with a concentration in 

biological anthropology. He earned his M.S. in Anthropology in 2008. During his time at Florida 

State University, Pawn was awarded a graduate fellowship from 2006-2011. He was also the 

recipient of several research grants including a Eisele Predissertation Research Award (2008), a 

Florida State University Dissertation Research Grant (2009), and a National Science Foundation 

Dissertation Improvement Grant (2010-2011). 

 During his graduate studies, Pawn was responsible for course assistance and teaching. He 

taught biological anthropology and archaeology labs, and instructed courses in human evolution 

and European prehistory. He was also president of the Anthropology Society at Florida State 

University and served as the graduate student representative to faculty.  He participated in 

volunteer excavations at Höhle Fels and Vogelherd caves in Germany under Nicholas Conard. 

He currently works for the South East Archeological Center and participates in the protection 

and preservation of national cultural resources.  

 


	The Florida State University
	DigiNole Commons
	4-8-2012

	Negotiating Identities During The Copper Age: A Bioarchaeological Study Of Burial And Social Networks On The Hungarian Plain (4500-3500 Bc)
	Ian Christopher Pawn
	Recommended Citation



