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ABSTRACT
Fractures indicate how an individual has moved through the world. Yet, how an
individual navigates their world is also dependent on variables such as age and gender,
and the intersection of such variables. This was never more true than during the Roman
period, where how one lived was contingent on a number of variables such as class,
gender, and age.

The current project analyzed data from 1121 individuals to examine whether
one’s age, gender, burial treatment and the confluence of these variables related to one’s
fractures. To capture the diversity of the Roman Empire, the project examined three large
settlements: Winchester, UK; Lisieux Michelet, France; and Barcelona, Spain, as well as
two smaller settlements: Godmanchester, UK; and Vagnari, Italy. Temporally, the
settlements span from the 1%-8" ¢. CE, the height of the Roman Empire to the
Merovingian period.

The results of the current study found that when variables are treated in isolation,
there were distinct gendered lifeways at most settlements, with males having more
fractures. When the variables are considered together, fractures reflect more complex
dynamics of temporal stress, age, and labour within burial communities at the three larger
settlements. When settlements were compared to one another, the absence of differences
in fracture prevalence between settlements suggest than rather than simple urban/rural
divides, settlements are shaped by their economies and lifeways. Further, odds ratios
suggest that fracture risk differed for men and women, young and old.

The current study represents the first study to examine multiple large and small
settlements outside of Roman Britain, as well as the first to consider fractures in relation
to burial treatment. By cross cutting variables, this study expands the current
understanding of small, complex communities within cemeteries, and contributes to the
discussion on the confluence of identities in the Roman and Merovingian periods.
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CHAPTER 1 INTRODUCTION
1.1 Introduction

In the Roman world, life was not universally the same from one corner of the empire
to the next; life for urban individuals was distinct from those in vici (settlements) and
farms (Gowland 2017). While a diversity of lived experiences is expected between
communities, bioarcheologists have demonstrated that the intersection of multiple
identities within a community is as important (e.g. Robb et al. 2001; Cucina and Tieslar
2003; Agarwal 2012; Kjellstrom 2014). Clinical and anthropological literature suggests
that not only are a person’s age, gender, and socio-economic status important, but also
that the confluence of these identities dictates how an individual navigates the world
(Viruell-Fuentes et al. 2012; Agarwal 2017). In the Roman world, the impact of various
identities is evident in the early texts, as life was hierarchical, with gender and class

determining what one did (Dixon 2004, 56-75).

Fractures, or breaks in bone, are indicative of how an individual moves through the
world (Lovell 2008, 341), whether they engage in combat, suffer serious illness, or fall.
Studies of medieval samples from Britain, Poland, and Denmark have found that there
are significant differences in fracture prevalence between urban and rural communities
(e.g. Judd and Roberts 1999; Agnew et al. 2015; Collier and Primeau 2019); however,
Gilmour et al.’s (2015) study remains the only one to have compared fractures in urban
and rural communities in the Roman world. Likewise, singular facets of identity have
been examined in the Roman world, but a combined study of identities such as age,

gender, and burial treatment in relation to fractures has yet to be completed (Gowland
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2017). As individuals are not one identity at any point in their lives, the consideration of

multiple identities simultaneously is required.

The goal of the current study is to examine the intersection of various forms of
identity and their impact on lifeways at five settlements in the Roman Empire. The
current study investigates how fracture prevalence in the long bones (clavicle, humerus,
ulna, radius, femur, tibia and fibula) and ribs differs both within and between
communities across five settlements in the Roman Empire: Winchester, UK: Lisieux
Michelet, France; Barcelona, Spain; Godmanchester, UK; and Vagnari, Italy. Fractures
are examined within a community in relation to sex, age, and burial treatment, and the
intersection of age and sex within burial treatment. Fractures are then compared by age
and sex between three larger and two smaller settlements. The analysis of fractures is
guided by the theory of embodiment. Embodiment argues that life is reflected in the
body, and the body is reflected in life (Krieger 2005; Gravlee 2009), considering how
social processes, social biases, and inequalities shape the skeleton. The current study
represents the first large scale examination of fractures in the Roman world, and the first

major study to consider cross cutting variables in the Roman period.

Data on the skeletal remains used in the current study come from the records of five
settlements, spanning from the 1%t c. CE to the 8" ¢. CE. The records and photographs of
1121 adult individuals (>16 years of age) from the SSHRC-funded study ‘Social-Cultural
Determinants of Community Wellbeing in the Western Roman Empire: Analysis and
Interpretation of Vitamin D Status’ were evaluated and contextualized through historical,
archaeological, and textual evidence. As a large database spread across numerous Roman

2
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provinces, the quantity of SSHRC study data allows for the complex analyses of lifeways

both between and within numerous settlements.

1.2 Thesis Organization

The thesis is organized into six chapters with additional appendices. Chapter two
provides an overview of the theory of embodiment, as well as social identity in
bioarchaeology and the use of cross cutting variables. Included in the chapter is an
overview of fracture mechanisms and biocultural studies of fractures, as well as a
timeline of the rise and fall of the empire, settlement size, gender, age, status, and death
in the Roman world. Chapter three introduces each site under study, and the skeletal
materials used in the study. Methods for the analysis of fractures, including healing, are
also outlined alongside methods of statistical analysis. The results of the study are
presented in chapter four and broken down into within and between site analyses. Chapter
five contextualizes the results using historical, textual, and archaeological sources, and
chapter six concludes the thesis by highlighting the key findings and providing areas of

future research.
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CHAPTER 2 BACKGROUND

2.1 Theoretical Frameworks

The most prominent theoretical approach in bioarchaeology is a biocultural one.
Beginning with Goodman and Leatherman’s (1998) book, the biocultural approach is one
which simultaneously considers biology, society, and culture when investigating life both
in the past and present. The biocultural approach transcends disciplinary lines and, in
bioarchaeology, borrows heavily from archaeological theory, considering the combined
social and cultural forces that are enacted on the body inferred from skeletal evidence
(Goodman and Leatherman 1998). Beneath the umbrella of the biocultural approach in

bioarchaeology lies the theory of embodiment.

2.1.1 Embodiment

Embodiment is a body-centric approach that examines how the world around the
individual shapes the body, and which posits that the body cannot be divorced from its
historical and cultural condition (Krieger 2005). However, the body is not passive, rather
being how an individual interfaces with the world, and the focal point from which the
individual is oriented (Sofaer 2006, 21-22; Wesp 2017, 106-107). Built on the
phenomenological concept of “being-in-the-world” or dasein, first outlined by Martin
Heidegger, a 20" century German philosopher, dasein examines the individual’s
perception and understanding of lived experience; the individual and the body are
intertwined with society and the perception of society (Sofaer 2006, 21). Important to the
theory of embodiment is the notion of thrownness, best summarized by the phrase

‘always already,” which argues that individuals are not brought up into Being, but rather,

4
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exist and already are interacting with the world and their perception of the world (Large
2008, 125). The world which an individual interfaces with is cultural, historical, and
particular, as it does not merely spring into being, but comes from somewhere (Large

2008, 125).

The body and, in bioarchaeology, the skeleton, are simultaneously reflective of
social processes and engagements in the social world, and the social world is further
shaped by the body (Sofaer 2006, 75; Gowland 2017). In epidemiology, embodiment
focuses on how inequalities such as poor diet, access to food, racism, and other social
processes become biology, and thus part of the body, and how the body may act as a
window into such inequalities (Krieger 2005). Sofaer (2006) argues that when we
examine the body as material (as a product of one’s social and cultural conditions,
upbringings and life, alongside the stand-in for social self), we can consider the skeleton
as both cultural and biological (74-75). Other considerations of embodiment examine the
interaction of individuals with the world and with other Beings through consciousness,
for example (e.g. Voestermans and Verheggen 2013). Where bioarchaeology’s use differs

from previous uses of embodiment is in its body-centric, physicality approach.

While skeletons in bioarchaeology are viewed as either biologically or culturally
shaped, embodiment theory as used in bioarchaeology argues that the biological world
(the skeleton) and the social world are inseparable (Gravlee 2009; Gowland 2017).
Embodiment in bioarchaeology examines how differences within life, such as social
standing, are reflected in our biology, and how our biology reflects the lived reality
(Krieger 2005). Life is transcribed on the body, and the body bears the marks of life

5
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(Sofaer 2006; Gowland 2017). For Sofaer, the key concept associated with the material
body is its plasticity; the notion that bodies are reflective of, conditioned by, and changed
in social and cultural conditions, even those of one’s predecessors (2006, 74-75).
Krieger’s (2005) consideration of embodiment in epidemiology argues that the theoretical
orientation has three key concepts: (1) bodies cannot be divorced from their conditions;
(2) bodies’ stories may not reflect the stories of their owners; and lastly, (3) bodies’
stories may be the ones that an individual cannot convey themselves. To have a life that
is embodied, the body is not merely an object, but an active participant in the structuring

and restructuring of self and world, shaped by existing cultural and societal forces.

2.2 Social Identity in Bioarchaeology

2.2.1 Gender in Bioarchaeology

In the current study, sex and gender are used as two distinct terms, as broadly used in
the Social Sciences. Sex refers to biological differences between individuals and exists on
a spectrum (Geller 2008; Wesp 2017, 107). In bioarchaeology, the common skeletal
designations are Male — Female, with Probable and Ambiguous individuals in between
(Wesp 2017, 107). Skeletal sex is among the first of several indicators examined by
bioarchaeologists; gender, on the other hand, is how individuals interface and engage
with the world, and is not routinely examined (Sofaer 2006, 99; Geller 2008). While
gender and sex are intertwined, gender is a cultural construction that does not exist in
isolation, but in a consistent place of development and reference to the world and body
(Wesp 2017, 113-114). Performative in nature, gender is constructed by individuals
performing various behaviours that are socially and culturally conditioned, shaped by and
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given biological and material consequences (Sofaer 2006, 97-98). While sex in
bioarchaeology has largely not been challenged and is viewed as inherently stable (Geller
2008), gender and the use of gender has been used cautiously, as researchers begin to
unpack the various issues associated with gendering an individual, such as using grave

goods and the gender binary (see Agarwal and Wesp 2017).

Traditionally, gender has been attributed to individuals through grave goods or
funerary treatment (Sofaer and Sorensen 2013, 530-532). With the rise of post-processual
and feminist/queer theory in archaeology, reading gender from grave goods has been
challenged (Meskell 2007, 29). The problems with interpreting gender are twofold. First,
we cannot assume that the gender binary of male and female was evident in these
communities, as more complex identities could be evident (Sofaer and Sorensen 2013,
533-535; Hollimon 2017, 60). Second, gender expression through funerary remains may
not be reflective of actual forms of gender expression, but instead the modified and
created identity of the deceased (Sofaer and Sorensen 2013, 533-535). For example, if
grave goods are broken down into “female” spindle whorls, and “male” knives, the
categorisation does not recognize that men may spin, nor that women may carry knives.
While gender and bioarcheology have a contested and difficult relationship, researchers
have begun to examine gender in relation to sex (e.g. Agarwal and Wesp 2017). To
circumvent the issues with gendering an individual, Agarwal (2017, 173) opts for a
multiscalar approach that examines differences related to sex across the sample as an
indicator of gendered action and behaviour, but also considers outliers. Following from

this, in the current study, the individuals (skeletons) under study are not gendered, but the
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actions and behaviours that this thesis seeks to elucidate are. When discussing the
fracture of an individual, the individual’s sex estimation is used but when discussing
patterns of behaviour within a sample and a community, the behaviours are gendered

using textual and historical evidence.

2.2.2 Burial Treatment and Status

In bioarchaeology, researchers often seek to situate an individual within their
social and cultural context, and to compare individuals within a community (e.g. Robb et
al. 2001; Linderholm et al. 2008; Griffin et al. 2011; Pitts and Griffin 2012). One way is
to examine burial treatment; nominally the type of burial, the goods one is buried with,
the location of burial, and the position of burial. Influenced heavily by funerary
archaeology, the number of grave goods or the type of burial are often used to engage in
discussions of status, or socio-economic standing, with the argument that individuals who
have greater or grander burials are wealthier and able to mobilize greater resources within
a community (Pearce 2016, 342). Processual readings of grave goods began with Saxe’s
‘hypothesis 8,” which argued that individuals would bury their dead in specific locations
based on the availability of resources, alongside lineages and kinship (Saxe 1970, 119 as
presented in Chapman 2013, 50). Concurrently, Binford (1971) argued that grave goods
are not shaped by one’s economic wealth, but rather, social processes such as social
standing (as presented in Chapman 2013, 49). Critics of the processual reading of
funerary remains have argued that such readings are more complex, and should not be
considered in relation to concrete categories, but rather, be reflective of the intermixing

and formation of identities (Chapman 2013, 51-54).
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Bioarchaeological studies have typically adopted three approaches: consider only
the grave goods (e.g., Linderholm et al. 2008), consider the grave goods and burial
types/funerary architecture (e.g., Cucina and Tieslar 2003), or simply consider burial
types (e.g., Redfern and DeWitte 2011). There are advantages and disadvantages to all
three in examining social status and wealth, as each present different problems (Keegan
2002). Ignoring grave goods runs the risk of lumping individuals who do not possess
grave goods in with those who do. Focusing solely on the grave goods means that
absence becomes a determinant for “poverty” or “lower class,” which may not be the
case (Keegan 2002). Grave good preservation is dependent on taphonomic factors, and
the significance attributed to either the category of the item or its materials can heavily
favour one metric to the detriment of the other, and therefore interpretations can be
ridden with problems (Ekengren 2013, 182). Studies of grave goods and burial practices
in medieval and Roman contexts suggest that the quantity of grave goods or their absence
is associated with age and gender, rather than a cut-and-dry metric of socio-economic
status (e.g. Gowland 2006; Griffin et al. 2011; Pitts and Griffin 2012). As the
interpretation of complete funerary treatment is complex, bioarchaeologists have
typically opted for either the simplest approach (i.e. just burial type) (e.g., Redfern and
Dewitte 2011) or a multivariate exploration that considers burial type and grave goods

simultaneously (e.g., Griffin et al. 2011; Pitts and Griffin 2012).

While difficult and problem-ridden, at its core funerary treatment can in some
instances reflect the social relationships of the living and the deceased, while in others it

reflects relationships between living and society, creating a uniquely complex set of data
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(Ekengren 2013; Sofaer and Sorenson 2013, 534-535). According to Ekengren (2013,
183) the treatment of the deceased is deliberate, grounded in tradition, and steeped in
meaning for the living, as the adage is ‘the dead don’t bury themselves’. Actions of
funerary treatment are deliberate in nature; individuals are buried a particular way with a
particular set of goods, or lack thereof, determined by the living. Reading funerary
treatment as the differences shaped by an individual’s relationships with those around
them suggests that burial is reflective of inherent social-cultural differences that are both
social and individual (Ekengren 2013, 183). Interpreting funerary treatment, then,
especially in relation to health data, must be considered carefully and contextually, with
the notion that we are not necessarily measuring the direct socio-economic status of an
individual, but rather, the community they inhabited, and the ability to mobilize the
resources to bury them, conditioned by cultural values, burial practices, and changing
times (Fowler 2013, 522). Further, Keegan (2002) notes that identities are being formed
in burial, with the consideration that individual identity is manipulated and moved,
exaggerated, or underplayed during burial. In the current study, burial treatment is
regarded as the complex negotiation and formation of identities by the community,

shaped by the time period, tradition, care, and attention of the living.

2.2.3 Cross Cutting Variables
As studies of social identity have increased in bioarchaeology, researchers have
begun to ask more nuanced questions of their data (Agarwal 2017; Gowland 2017).
Social identities in the modern world are mixed and malleable, interpreted based on the

social sphere one exists in. Bioarchaeologists have sought to consider not just singular
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identities, but to incorporate that social identities in the modern world are complex forms.
Traditionally one form of social identity (e.g. sex, status, age) has been privileged over

others in bioarchaeology (Agarwal 2017, 168). However, Agarwal (2012) argues that the
privileging of one social identity over others means that variables are treated in isolation,

rather than as a mixture of intersecting identities.

Bioarchaeologists have sought to combat the privileging of one form of identity over
another to examine how a variety of variables intersect (e.g. Robb et al. 2001; Kjellstrom
2014), and ask questions geared toward social inequalities based on multiple aspects of
identity. Any cultural consideration of age and gender demonstrates how the two are
linked; how one expresses gender is closely linked to one’s age, and gender expression
changes throughout the lifecourse. The common practice of sex and age estimation in
bioarchaeology as the first assessment of a skeleton makes the initial assumption that
these variables of identity remain the most common factors in an individual’s health
(Agarwal 2012). Borrowing from feminist and gender archaeology, bioarchaeologists
have begun using cross-cutting variables to consider age and sex not as separate, but
intertwined with one another, thereby examining not how individuals differ by sex or age,
but how individuals differ by age and sex simultaneously (e.g. Robb et al. 2001; Agarwal
2012). Cross-cutting variables are concerned with the differences between elderly
females and elderly males, or the differences between young males and middle adult
males. Agarwal’s (2012) study of osteoporosis and the study of cross-cutting variables
initially examined where differences between age and sex existed in medieval Britain, but

when the two were combined, the results demonstrated that differences were far more
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complex than initially presumed. Bone loss differed between urban and rural
communities, and when combined with sex and age, suggests that the two communities
had differing bone loss trajectories based on age and gender (Agarwal 2012). In
considering intersecting identities, the goal is to simultaneously consider differences in
access and inequalities. The only study of fractures and multiple identities to date is
Kjellstrom’s (2014) analysis of cranial and post cranial trauma in Viking age Sweden. As
fractures are indicative of how an individual interfaces with the world, whether they fall
down or engage in fighting, further analysis of intersecting identities and fractures would

allow us to examine the manifestations of embodied life.

2.3 Fractures

In the most literal sense, a fracture refers to a complete or incomplete break in the
bone, caused by the inability of the bony material to absorb the force applied to it (Lovell
1997; 2008). In this thesis, fractures are the only type of trauma studied, because while
fractures are a type of trauma, not all trauma results in fractures. Lovell defines trauma as
“an injury to living tissue that is caused by a force or mechanism extrinsic of the body”
(2008, 341). The ability of bones to withstand force before entering the “plastic phase” is
dependent on the state of the bone, the type of force, the direction of forces sustained
(Zephro and Galloway 2014, 35; Lovell 2008, 386). Factors that affect fracture
production include the age and sex of the individual in relation to bone strength as well as
the types of force (Zephro and Galloway 2014, 35). In the study of fractures, crucial
information includes the location of the fracture on the bone, the apposition (or the

alignment of the fractured bone to one another), rotation of elements, and healing, which
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allow for the determination of fracture types. Critical to the study of fractures is bone
biomechanics and healing, or how bone responds to force (Lovell 2008). While fractures
are breaks in the bone, these breaks are not always caused by rapidly applied forces, such
as falling, but can also be indicative of long-term stress or bone weakness caused by

illness (Lovell 2008, 346-347).

2.3.1 Causes of fractures

Fractures can be broken into two distinct categories, complete and incomplete
fractures. Complete fractures occur when the bone breaks into two or more segments and
can be classified into a number of categories (Lovell 1997; 2008, 347). Incomplete
fractures occur when the fracture does not cause the bone to break into two or more
fragments. The type of fracture depends on the direction, and in some instances the
velocity of the force applied (Zephro and Galloway 2014, 34). Spiral fractures, for
example, occur due to the application of rotational forces to the bone, most often in a low
velocity setting (Figure 2.1). A number of fractures occur primarily in children, such as
torus and greenstick fractures in toddlers, due to the relative elasticity of long bones in

children (Galloway et al. 2014, 61).
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Compression along concave side, tension along

Transverse convex side. Low velocity.

_ Combination of compression and angulation
Ob||q ue forces of moderate velocity, can occur due to
angulation and rotational moderate forces.
Spiral — Low velocity rotational forces.
. When one or more fragments occur due to high
Bending and angulation forces, leading to an
. incomplete fracture with right angle. Commonly
Greenstick seen in children and ribs. Low velocity forces
and/or wide surface area.
Usually occurs in the skull, scale of injury is
Depressed dependent on size of area and velocity of forces.

Caused by compression forces or in smaller
bones, a direct blow

Complete

Fracture

Classification

Incomplete

Vertical

Figure 2.1 Diagram of types of fractures adapted from Galloway et al. (2014, 59-71).

One other set of classifications differentiates trauma caused by direct and indirect
forces. Direct trauma is defined as forces applied directly to the bone, while indirect
trauma is when force is applied to the bone from elsewhere on the body (Figure 2.3.2)

(Galloway et al. 2014, 68-69).
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Tapping Small force over small area
n Large force over large area
High velocity fracture that occurs primarily in
the cranium
Avulsion/
. Results of pullingand tensile forces on bone
Tension

Type of
Trauma

A i One side is under compression whole the
nguiation other side is under tensile forces
Rotation Both horizontal and shear forces are produced

C . In a long bone produces a longitudinal or
ompression ‘teacup’ fracture

Figure 2.2 Diagram of types of trauma adapted from Galloway et al. (2014, 59-71).

While the above section examines bone trauma in the general sense, clinical and
experimental literature have examined how specific forces are enacted on specific types
of bones, and the associated mechanisms of injury (e.g. Egol et al. 2015). Clinical
literature differentiates between fractures to the upper extremity, lower extremity, and the

thorax, discussed in Sections 2.3.2 - 2.3.4.

2.3.2 Fractures to the Upper Extremities
The upper extremity includes the clavicle, humerus, radius, and ulna, as well as
injuries to the carpals, metacarpals and phalanges; in the following section,
epidemiological data from modern communities is examined in relation to the clavicle,

humerus, radius, and ulna.
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2.3.2.1 Clavicle
In modern communities, clavicle fractures are relatively common, and occur
primarily in young males due to high energy activities such as playing sports (Wiss
2013). Fractures occur primarily in the mid 1/3 of the shaft, and epidemiological studies
find that there is a rapid decrease of fractures towards middle age, and then a sharp 