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1.6  Thesis layout   
 

To address the research aims and questions outlined above, this dissertation is structured into the 

following chapters. The primary results and discussion are encapsulated in five separate 

manuscripts, isolating certain important findings or contributions. The discussion chapter relates 

these findings back to the original research questions.    

 

Chapter 2. Transition in Gaul during Late Antiquity. The aims of this chapter are to provide the 

larger context in which this research takes place, provides a brief history of Gaul during Late 

Antiquity to permit further discussion of transition and the socio-political impacts on the health of 

populations living during this complicated and tumultuous time period. There is a very complex 

historical narrative involving existing Roman structures and practices in Gaul, as well as the 

features that were transitioning during Late Antiquity. Gaul is a particularly interesting 

geographical and political location to examine Late Antique transformation because it provides 

regional variability within a relatively contained zone. The extant evidence of transformation 

during Late Antiquity in Gaul is discussed, focusing on written, archaeological and mortuary sources 

to demonstrate shifts in political, social and cultural structures. What emerges is a geographic 

divide, where transformation in northern Gaul appears to have occurred earlier and more 

aggressively than in southern, Mediterranean Gaul.  

 

Chapter 3.  Transition, Health and Stress. The cultural and socio-political environment has a 

pronounced impact on health and wellbeing, as evidenced through both past and contemporary 

societies. Therefore, health data may be uniquely suited to address some of the gaps in current 

knowledge regarding Late Antiquity and its transformations. However, even within modern 

contexts the relationship between health, cultural and socio-political stressors and environment is 

complex, and faces further limitations within past populations. It is, therefore, important to explore 

how health is impacted by socio-cultural environments and transitions so that health data from 

Roman and Late Antique Gaul can be appropriately interpreted and related to hypotheses of 

societal collapse or more gradual transformation. The impact of these socially and culturally 

constructed environments has its most profound and/or visible effects in early childhood, 

necessitating an investigation of health and growth during the developmental period. Stress has a 

significant impact upon health and wellbeing, particularly in the context of changing social 

conditions and priorities. As such, it is important to examine and understand how stresses external 

to the body become internalised within the body, affecting health and wellbeing. Cortisol, as a key 
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5.7.1 Tooth Preparation 

5.7.2 Enzyme-linked Immunosorbent Assay (ELISA)  

 

Chapter 6. Manuscripts. 
 

1. Modelling Health during Societal Collapse: Can Recent History help our 
understanding of Post-Roman Gaul? 
 

Abstract: Societal collapse results in structural breakdowns and instability, which can 

impact life expectancy and population health. Previous bioarchaeological studies have, 

however, sometimes struggled to identify correlations between socio-political changes 

and skeletal indicators of morbidity and mortality. Late Antiquity (c. 300-700 CE) has often 

been conceptualized as a period of socio-political rupture marked by the collapse of the 

Western Roman Empire and the transition to the Medieval period. The nature of this 

transition and whether it was marked by either catastrophic or more gradual change has 

been much debated. To date, bioarchaeological analysis has contributed little to these 

discussions. A model of the effects of societal collapse on health is generated from a 

modern example (The Soviet Union) and used to assess the bioarchaeological evidence. 

While contextually far removed from the Roman Empire, the Soviet Union is the only 

example of a large-scale union of multiple countries with a predominantly centralized 

economy and government for which clinical data relating to its collapse is available. 

Femoral lengths and height-for-age (HAZ) Z-scores from non-adult and adult skeletal 

remains (269 individuals) from northern and southern Gaul are analyzed as a proxy for 

health. Contrary to the Soviet model, results indicate a period of greater physiological 

stress during the Gallo-Roman period than the later transition. Differences in growth 

patterns suggest social and cultural factors rooted in Roman lifeways were manufacturing 

a non-traditional distribution of biological vulnerability, which was more deleterious to 

health than the process of transformation. 

 

2. Height and Health in Roman and Post-Roman Gaul, a Life Course Approach 
 

Abstract: Large-scale analyses of skeletal remains from the Roman period have often found 

an increased prevalence of growth stunting and reduced adult stature in comparison with 

preceding and later eras. However, when assessed from skeletal remains, small stature is 

indicative of childhood physiological stress, but can also reflect enhanced survivorship (an 
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Antiquity could have placed new pressures on existing systems of structural inequalities, 

resulting in increased female mortality in early adulthood (18-35 years). This study 

suggests that gender-based inequities increased in Late Antiquity, resulting in greater 

resource restriction for women, and increased risk during reproductive years when 

metabolic and energetic needs would have been the greatest. Late Antique samples from 

southern Gaul had the largest degree of gender disparity in mortality, potentially 

supporting hypotheses of a more gradual transition, where female health and mortality 

was sacrificed to retain established cultural and social norms.       

 

Chapter 7. Discussion. This chapter brings together the five manuscripts and addresses some 

smaller aspects of the research that could not be included or adequately discussed through the 

manuscript format. Limitations of the study are also discussed.  

 

Chapter 8. Conclusion. Summary of the research findings and some future directions 
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contained zone. Recent analyses have focused on regional differences and variability in transition, 

where there can be evidence of collapse in one region and continuity in another (Ando, 2008; 

Heather, 2001; James, 2008). This adds necessary complexity to examinations of Late Antiquity and 

the transitions occurring within. The following sections provide a brief history of Gaul during Late 

Antiquity to permit discussion of transition and the socio-political impacts on the health of 

populations living during this complicated and tumultuous time period2. The following sections also 

discuss the extant evidence of transformation during Late Antiquity in Gaul, focusing on written, 

archaeological and mortuary sources to demonstrate shifts in political, social and cultural 

structures. What emerges is a geographic divide, where transformation in northern Gaul appears 

to have occurred earlier and more aggressively than in southern, Mediterranean Gaul. This general 

trend has implications for understanding how health and well-being were impacted by the large-

scale transitions taking place in Gaul during Late Antiquity.    

 

 

2.2 Geography  
 

To ground and contextualise the present research a brief description of the geography of Gaul is 

provided. Although Gaul encompassed several modern-day countries, this analysis is restricted to 

modern-day France. Although frontier boundaries were far from precise and often fluctuated, 

Roman and Late Antique Gaul is understood to have roughly comprised present-day France, 

Belgium, Luxemburg and parts of the Netherlands, Switzerland, Germany and Italy. Natural 

boundaries include the Atlantic Ocean to the North and West, the Pyrenees mountain range and 

Mediterranean Sea to the South and the Rhine river in the East (Fig. 2.1). The landscape is mostly 

made up of low-lying plains, broken up by several mountain ranges, including the Vosges and Jura 

ranges in the northern eastern quadrant, the Alps in the south-eastern quadrant and the Pyrenees 

along the southern border (Clout, 2013). The Massif Armoricain and the Massif Central, are 

elevated regions in the north-west and south of France respectively, made up of mountains and 

plateaus. Six major rivers, the Seine, Loire, Garonne, Meuse, Moselle and Saône/Rhône run 

throughout the country (Fig. 2.1). Several climate zones, as defined by its oceanic, continental, 

Mediterranean and mountainous features create an excellent location for agriculture. Natural 

features, such as the Rhine River acted as rudimentary borders, separating Gaul from other regions, 

 
2 The narrative of events, key players and stakeholders in Roman and Late Antique Gaul is incredibly 
complex and a full description and analysis is beyond the scope of this work. The intention here is to 
provide enough context to understand the present research and questions. Several themed timelines are 
included in the appendix to augment this summary. 



33 
 

and contributing to internal physical and cultural divisions (Clout, 2013). Broadly speaking, these 

can be understood to include the division between France and its eastern and southern 

neighbouring countries, between northern and southern France and the region of modern-day 

Brittany in the north-western tip, known as Armorica. 

 
 

   
Fig. 2.1 Topographic map of Modern France (edited from Commons.wikimedia.org, 2017)  
 
 
 

2.3 Sources  
 

2.3.1 Written Sources 
 

Although textual sources are challenging to interpret, they have constructed large portions of what 

is known about Late Antique Gaul. Consisting primarily of letters, poetry, chronicles, hagiographies 

and legislative texts, the written sources comment on contemporary interpretations and 

conceptions of events and society (Jones, 2009). Often, Late Antique sources are limited in quality 

or quantity, with relatively few yielding much more than small clues from which to construct a 

Loire 
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interpretations of the period. Many cities in modern-day France have their origins in Gallo-Roman 

and Medieval periods. Although urban development projects and frequent construction within 

cities often reveals archaeological finds, these important sites are often located in areas 

predominately inaccessible to large systematic excavation efforts. Further, some periods generate 

material culture that preserves better or remains more visible archaeologically than others 

(Harrison, 2008). In this way, archaeological analyses also suffer from biases which are challenging 

to overcome.   

 

As with written evidence, archaeological sources demonstrate a geographic and cultural separation 

in the experience of transformation between northern and southern regions in Gaul. Reductions 

in the size and complexity of cities and villas and drastic changes in funeral practices in northern 

Gaul have suggested decline and rupture, while abundant sources from the south seem to reflect 

a more stable transition (Ward-Perkins, 1996; Wood, 1994). The conflicting evidence between the 

north and south of Gaul during Late Antiquity is so stark that some have suggested that Gaul cannot 

be discussed as a collective whole, but more-specific regions must instead be specified (Cartron et 

al., 2015). Providing support for this assertion, the following sections discuss how written and 

archaeological evidence of changing interactions between Romans and non-Romans, urban 

settlement patterns, villas, industry and trade networks and funerary practices display overall 

transformation during Late Antiquity, but also geographical divisions between the north and south 

of Gaul.    
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2.4 Political History and Boundaries in Roman and Late Antique 
Gaul 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2.2 Timeline of political boundaries in Gaul 

 

Rome began its conquest of Gaul in the 2nd century BCE, establishing political borders, which also 

came to have important historical and cultural significance (Fig. 2.2). The Romans conquered south-

eastern Gaul including modern-day Provence, the Languedoc-Roussillon and approximately half of 

the Rhone-Alpes (Gallia Narbonensis, or Gallia Transalpina), in as early as 121 BCE (De Planhol and 

Claval, 1994; Woolf, 1998). The remainder of Gaul, then known as Gallia Comata (long-haired Gaul), 

consisting of modern central France, Belgium, and parts of western Germany, was won from the 

Celts through the Gallic wars from 58 to 50 BCE. The Romans then divided Gallia Comata into three 

smaller provinces, Gallia Aquitania, Gallia Belgica and Gallia Lugdunensis (Fig. 2.3) (De Planhol and 

Claval, 1994). The Eastern border of Gallia Belgica, roughly following the Rhine river in the late 1st 

century, was an important natural and political boundary, as it effectively defined Gaul from the 

rest of barbarian lands (Drinkwater, 1992). The border between the Aquitaine and Lugdunensis 
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provinces, mostly following along the Loire river, would come to define the separation between 

northern and southern Gaul. During the crisis of the 3rd century, the Roman Empire suffered from 

significant instability, as a result of problems with succession, barbarian invasions and economic 

inflation. From 260 to 274 CE, Gaul along with parts of Spain and Britain formed the Gallic Empire, 

separate from Rome. However, the Gallic Empire (secessionist and not anti-Roman) was 

reincorporated into Rome when military and political stability was achieved.  

 

 
Fig. 2.3 Map of Gaul at approximately the 1st century BCE  
 
 

From the 4th to the 6th centuries, administrative changes along with barbarian activities greatly 

altered the borders of Roman Gaul. In response to the difficulties of the 3rd century, Diocletian 

reorganized the administration of the Roman Empire, merging the southern provinces of Gallia 

Narbonensis and Gallia Aquitania into the Dioecesis Viennensis (Diocese of Vienne) (Fig. 2.4) (De 

Planhol and Claval, 1994). The name was later changed to Dioecesis Septem Provinciarum (Diocese 

of the Seven Provinces) and included Aquitanica I, Aquitanica II, Aquitanica III, Narbonensis 

I, Narbonensis II, Viennensis and Alpes Maritimae (De Planhol and Claval, 1994). In the mid-3rd 

century, the Gallic capital and imperial seat of the Western Empire was established in Trier on the 
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Fig. 2.4 Map of Gaul around 400 CE (Commons.wikimedia.org, 2017a) 
 
 
 

2.4.1 Problems with Succession 
 
The imperial succession greatly affected the Gallic political atmosphere and was often heavily 

influenced by people and events in Gaul. Although dynastic changes are unlikely to have impacted 

the daily lives of the majority of the population, the repeated instability in imperial succession 

during Late Antiquity became an important factor contributing to political upheaval, leading to 

multiple civil wars as well as changes in barbarian relationships and interactions. Problems with 

succession exposed political power divisions and weakness, creating opportunities for Romans and 

non-Romans to obtain resources and power (Halsall, 2007). Late Antiquity had almost constant 

challenges to and interruptions of imperial succession. As emperors came, went, were usurped and 

assassinated, the office of emperor lost its position, authority and ultimately importance 

(Drinkwater, 1998; Fanning, 1992). The Gallic military and aristocracy became more actively 

involved with influencing the imperial succession when imperial grasp on control appeared to be 

waning. As the focus of the Empire began to shift away from the defence of the Rhine frontier 

through a military and bureaucratic retreat south, those with influence in Gaul asserted their 

authority where they could. Controlling who was emperor, was a relatively straightforward way of 

achieving this goal (Halsall, 2007).  
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severely shaken, as Rome could not defend Gaul against this incursion. From 411 to 413, Frankish, 

Alamanni and Burgundian peoples all rallied to support the Gallic usurper Jovinus against Honorius, 

causing a significant rupture between Gaul and the rest of the Roman world (Heather, 2001). As 

the political situation in Gaul continued to weaken, different barbarian groups and subgroups 

gained more ground with their attacks and could demand more from Rome in return for their peace 

or military services. After repeated raids in the South of Gaul, in 418, the province of Aquitaine was 

given to the Goths (Visigoths) in exchange for their help in defeating the Vandals, thus establishing 

a barbarian kingdom in Roman territory. In the 420s Franks, Alamanni and Burgundians continued 

to exploit military fragility in Gaul (Heather, 2001). Between 436 to 439, Aëtius, the commander of 

Gaul under Honorius defeated various barbarian groups entering and raiding Gaul, including the 

Franks and Burgundians, and expelled the Visigoths from Narbonne (Heather, 2001). In 450-451, 

the threat from the Huns was greatest and Aëtius was able to combine troops from the 

Burgundians and Visigoths to defeat Attila and the Huns at the battle of Catalaunian Plains (Collins, 

2001; Heather, 1998). After these events, new treaties with these groups had to be formed 

(Heather, 1998).    

 

 

2.5.2 Barbarian Groups  
 

2.5.2.1 The Visigoths  
 

The Visigoths, a subgroup of the Goths, had particular significance in Gaul. The Visigoths initially 

entered Gaul legally and slowly crossed the country over the course of 40 years, becoming 

ingrained in Roman defence systems (Périn and Kazanski, 2011). In 413, the Visigoths broke their 

treaty with Honorius and attacked cities in Southern Gaul, capturing Narbonne, Toulouse and 

Bordeaux. However, their assistance in defeating the Vandals who had taken control of valuable 

African provinces was rewarded between 416 and 418, when the Visigothic army was settled in 

the province of Aquitaine (Goffart, 1980; Heather, 2002). Although the basis and specifics of their 

settlement are unclear (there is argument whether this settlement was based on distributions of 

physical land or tax based), general information about how the Visigoths became integrated in Gaul 

is understood if not entirely agreed upon by scholars (Drinkwater and Elton, 2002; Todd, 1997; 

Wood, 1997). Local land-owning Gallo-Romans would have been forced to interact with the 

Visigoths or leave Aquitania (Heather, 2001).  
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the presence of African Red Slipware in Marseille (Wickham, 2005). The changes and reductions in 

the manufacture and trade of ceramic goods are a strong signal of contraction from the extensive 

trade routes of the Roman Empire to a world much more dependent upon local goods and 

craftsmen.   

 

Industry, trade and communication networks contracted during Late Antiquity to create more 

insular and localised worlds (on a general level) (Ando, 2008). Within Gaul, communication systems 

deteriorated dramatically between 395 and 500 (Wilkinson, 2015). The regular communication 

between Gallo-Roman and Roman elites, which had been common at the beginning of the 5th 

century, was lost sometime after 420 (Mathisen, 1992). This reduced not only their sphere of 

political influence, but also opportunities to hold offices connected to the rest of the Empire, which 

was moving decidedly eastwards. Beginning in the late 5th century, Roman imperial coins were no 

longer being issued in Gaul and multiple more localised nobilities were minting their own coins 

(Sarti, 2013). By the 6th century, coins produced by Merovingian and Visigothic kings, no longer 

referred to the emperors in Constantinople, clearly indicating a changed political arena (Yoon, 

2016). However, mints in Provence retained reference to the Byzantine emperors by keeping their 

names on the coins throughout the late 6th and into the early 7th centuries, until coins from 

Northeast Gaul slowly overwhelmed them (Uhalde, 2001; Yoon, 2016). A pattern of decline in 

quantity and quality in various industries including metalworking, tile-making and stone quarrying 

has been interpreted as a fragmentation and reduction of the northern Gallic economy, similar to 

that of Britain (Halsall, 2007). The deterioration of these industries would have made it challenging 

to maintain previous Roman modes and ways of living, such as constructing stone buildings, the 

art of mosaics and fine imported pottery (Halsall, 2007). However, systems of trade continued to 

function with some degree of complexity, even if these did not match those of previous centuries 

(Härke, 2001; Wickham, 2005). Although southern Gaul remained more directly connected with 

traditional Gallo-Roman pathways, through evidence of fine sculptures and mosaics (Noble, 2006), 

it has been argued that by 700, the entirety of Gaul (as well as the rest of the Mediterranean) 

displayed markedly decreased wealth, social complexity and distant communication networks 

(Ando, 2008; Wilkinson, 2015).   
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2.7 Settlement Patterns 
 

Along with shifts in borders and political control of land, types of settlement structures changed 

over the course of Late Antiquity. This is reflected in both urban living structures, as well as rural 

settlements, including villae.   

 

2.7.1 Urban Structures 

 

Gallo-Roman cities (and all Roman cities) connected the Roman Empire through communicative, 

administrative, military and social functioning. In many ways, how urban areas developed and 

adapted throughout Late Antiquity is particularly informative about transitions in society (Noble, 

2006). As the empire became increasingly bureaucratized in the 4th century, lists of Roman 

provinces and cities were drafted, providing detailed information about the number and location 

of urban centres (Harries, 1978). The Notitia Galliarum, lists the seventeen Gallic provinces, 

including 115 major cities and lesser civitates divided into two dioceses (Galliae and Quinque 

Provinciae) in existence in the late 4th- early 5th century (Fig. 2.7) (Harries, 1978). During the height 

of the Roman Empire, Gallo-Roman cities had relatively uniform administrative hierarchies and 

settlement structures, with most containing a forum, baths, circus, amphitheatre, temples and 

aqueducts, drainage systems and paved roads in larger cities (Esmonde Cleary, 2013a). However, 

throughout Late Antiquity, this structure and regularity was replaced with increasing regional 

variability and new defensive systems, indicating the shifting needs of the community.  
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Fig. 2.7 Map of Metropolitan cities, Civitates and Castra (Kenworthy, J. in Harries, 1978).  
 

 

From the mid-3rd to the 6th centuries, many urban areas contracted in size and surrounding 

defensive walls were constructed in response to outside invasions and military instability (Esmonde 

Cleary, 2013a). Traditional methods of Roman construction and planning were abandoned, and 

Roman buildings were re-used for the construction of new structures (Harrison, 2008). City layouts 

were re-oriented away from the emphasis on geometric street patterns focused on the forum to 

what would become a more medieval structure with cathedrals at the centre (Harrison, 2008). In 

Arles and Tours, Gallo-Roman amphitheatres were transitioned into and used as fortresses (Clout, 

2013). Defensive walls were constructed out of debris from destroyed buildings, monuments, 

temples and possibly even gravestones, in what some have interpreted as a harried attempt at 

defence and protection (Clout, 2013; Sarti, 2013). However, there is also evidence that the walls 

were built with thorough and carefully constructed design, meaning they could not have been put 

together quickly in desperation, but instead reflect a more considered approach to defence 

(Halsall, 2007). The presence of walled cities had been uncommon in the Roman period, but in Late 

Antiquity they were so ubiquitous in Gaul that they developed into a defining element of Late 
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were highly regarded, as their citizens were sought as teachers or politicians in Rome and 

Constantinople (Harries, 1978). Despite their importance to Late Roman social and political 

structures and continuity, it is important to bear in mind that cities contained only about 10-15% 

of the population, meaning that the majority of people would have experienced a life outside of 

urban centres (Cheyette, 2008; Garnsey and Whittaker, 1998). 

 

 

2.7.2 Villas   

 

A villa, a country estate or farm (Fig. 2.8), was a critical rural element of the Roman settlement 

system, as it provided a type of social and administrative connectivity, agricultural resources and 

tax revenue to the Empire. Although the size and style of villae could vary greatly, these rural 

estates could employ hundreds of individuals and provided a type of local Roman centralisation 

despite the often large distances between them (Wickham, 2005). Gallo-Roman villae were widely 

distributed across Gaul, with high concentrations around Lyon, throughout modern Burgundy up 

to the Seine, in Aquitaine and south-eastern areas of Gaul (Clout, 2013). Even at the height of 

Roman power, southern villae were larger and wealthier than those in the north, which were small 

to middling in size (Halsall, 2006; Peytremann, 2003). Excavations have presented evidence of large 

scale abandonment of many villae (between one quarter and one half) in northern Gaul over the 

course of the 3rd century and early 4th  century, with no evidence of villae in the south after the 7th 

century (Cheyette, 2008; Halsall, 2006; Wickham, 2005). The pattern of decline in the villa system 

follows a geographical divide, where regions of Gaul north of the Loire changed earlier, more 

quickly and more drastically than regions in Mediterranean Gaul (Cheyette, 2008; Halsall, 2006; 

Van Ossel, 2006; Van Ossel and Ouzoulias, 2000; Whittaker and Garnsey, 1997). The presence of 

villas in the north decreased continuously after 350 and almost none were constructed of stone or 

brick after 450 (Wickham, 2005). In southern Gaul and the area surrounding Trier, the villa system 

appears to have been more successfully maintained and perhaps even prospered, likely as a result 

of its status as an imperial capital (Halsall, 2006). In and around Bordeaux and Toulouse, people 

continued to inhabit and invest in villae, even furnishing them with sophisticated mosaics (Halsall, 

2007; Harrison, 2008). The seemingly large-scale abandonment of the villa system did not impact 

Mediterranean Gaul until the 6th and 7th centuries, when few villae are found afterwards (Wickham, 

2005). It is hypothesized that retention of the villa system went hand in hand with the power of 

the Gallo-Roman aristocracy, which maintained Roman lifeways and traditions insofar as was 

possible (Wickham, 2005). The slower pace of change and abandonment of the villa system in 
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southern Gaul suggests that the cultural change there was also slower and more temperate than 

in the north (Wickham, 2005).  

 

What happened to abandoned villae is unclear, as there is some evidence of a reduced form of 

occupation in the 4th century, and agricultural production may or may not have completely stopped 

(Theuws, 2009; Van Ossel, 2006; Van Ossel and Ouzoulias, 2000; Whittaker and Garnsey, 1997; 

Wightman, 1985). Some have suggested that people moved from villae to settlements on hills and 

mountain tops (Harrison, 2008). It is certainly possible that arable land was abandoned as a result 

of wars and military action particularly around the frontiers, such as north-eastern Gaul (Whittaker 

and Garnsey, 1997). If and where different types of settlements replaced abandoned villae in the 

5th and 6th centuries, they have been challenging to identify archaeologically (Härke, 2007). Villae 

could have been repurposed into churches, monasteries or developed into the centres of village 

settlements, obscuring some of their visibility to archaeologists (Harrison, 2008; James, 1979). 

There also appears to have been a switch in building materials, especially in northern Gaul, where 

wood rather than stone was used for the construction of smaller, simpler structures and sunken-

featured huts, known as Grabenhäuser (Halsall, 2007; Härke, 2007; Harrison, 2008). The transition 

to wood construction, even for large-scale elite projects during the 4th century indicates a 

significant cultural shift, as this building material had formerly only been used for peasant homes 

(Wickham, 2005). Härke (2007) has used this shift in building materials to draw parallels between 

the end of Roman authority in Gaul and the collapse of the Soviet Union in 1991. He argues that in 

both cases, changes in material culture took place, which might appear invisible to archaeologists 

due to the very nature of the change and its impact on preference for certain materials, which may 

be subject to different preservation factors.  
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in limb placement (Halsall, 1995; Pearce, 2008). The use of sarcophagi for burial remained 

particularly common in the southwest of Gaul, with the most elaborately designed sarcophagi 

found in the most southern regions (Halsall, 1995; Todd, 1997). Although design aesthetics from 

previous centuries were largely retained, the quality of sarcophagi declined in the 4th and 5th 

centuries (Effros, 2003; James, 1977). This indicates that although Gallo-Roman rituals were still 

valued, their practice may have been complicated by other surrounding factors. Despite the 

general continuity of late Roman burial practices in southern Gaul, several cemeteries in Charente 

including Herpes and Biron displayed burials similar to those of northern Gaul, including grave 

goods of weapons and jewellery, which are discussed in the following section (Effros, 2003; James, 

1977). The use of sarcophagi or stone slabs appears to have been abandoned within these rural 

cemeteries, and bodies were placed in rows with grave goods (but in a smaller quantity than those 

seen in northern Gaul) (James, 1977).  

 

 
Fig. 2.9 Merovingian cemetery (5th-8th c) in Civaux displaying proximity to church and sarcophagi  
 

 

2.8.2 Northern Gaul Mortuary Evidence  

 

North of the Loire, an overtly different form of burial appeared during the late 4th century, where 

graves were dug in series of regular rows and often contained a greater and more varied selection 

of grave goods than Gallo-Roman customs (Böhme, 1974; Effros, 2003; Halsall, 1992; Werner, 

1950). These row-grave cemeteries, or Reihengräberfelder, began as small numbers of burials 

found within larger necropoleis, which largely retained Roman burial traditions (Effros, 2003). As 
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settlements in north-western Gaul were systematically abandoned over the course of the 5th 

century, Reihengräberfelder were newly established in more rural areas, on or in close proximity 

to abandoned Roman buildings including villae, temples and baths (Blaizot, 2018; Effros, 2003; 

James, 1979; Todd, 1997). The cemeteries could be small (from about twenty graves) to quite large 

(thousands) (e.g. Audun-le-Tiche) and grave orientation could be on either west-east or north-

south axes (e.g. Frenouville) (Fig. 2.10) (Buchet, 1978; Effros, 2003). Within the row-grave 

cemeteries, burials could vary a great deal with different sizes and depths of grave-cuts, styles of 

inhumation, positioning of the body and even presence or absence and quality of grave goods 

(Effros, 2003; Halsall, 1992). Bodies were buried in funerary clothing which ranged from a simple 

shroud to ornate garments, as evidenced through the presence of brooches and other accessories 

(Halsall, 2007). There is evidence of feasting at the grave site, from nearby pits and within the 

graves themselves; ash, bone and broken pottery have been found (Halsall, 1998). However, 

Roman style graves (sarcophagi, multiple burials, or graves with no grave goods or just pottery) are 

often also found within row-grave cemeteries, indicating some connection with Roman traditions 

(James, 1979; Pearce, 2012). Reihengräberfelder are thought to have originated in the north-east 

of Gaul, where they show the highest concentrations, but had spread across northern Gaul by the 

late 6th century (Effros, 2003; Halsall, 2007). New forms and locations of burials represent a 

profound shift in culture in the early 5th century in northern Gaul (Todd, 1997).  

 

 
Fig. 2.10 Burial plan from Frénouville, Caen (3rd-8th c) (Pilet, 1980, p. 5) 
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Fig. 2.11 Merovingian buckle from Noisy-le-Grand, 5-6th century (Jacquot, 2009)    
 
 

                       
Fig. 2.12 Merovingian Tutulus fibulae, Saint-Aubin-des-Champs, Normandy. 5th-7th c (Thomann, 2014). 6th c 
Merovingian grave goods from Artres, Nord (Trustees of the British Museum) 
   
 

 

2.8.2.2 Weapon Burials  

 

Within the ornately furnished burials found north of the Loire during Late Antiquity, weapon burials 

display perhaps some of the most extreme divergence from traditional Gallo-Roman practices. 

Weaponry had been forbidden to Roman citizens unconnected to the army, suggesting some type 
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of profound shift in the meaning or purpose of using armament as a grave good. From the middle 

of the 4th century, weapon depositions, usually axes, lances, bows and arrows, became more 

common (Theuws, 2009). One individual from Saint-Aubin-des-Champs in Normandy in the 5th-7th 

centuries was found buried with over 20 objects, including an axe, spear and a dagger (Thomann, 

2014). Weapon burials have been found in the Meuse, Somme and Marne valleys, with the highest 

concentration of graves in the upper Moselle valley and just south of the Ardennes (Theuws, 2009). 

Weapon graves are rare outside of these areas with few south of the Seine river and even fewer 

south of the Loire river, despite signs of inhabited settlements (Theuws, 2009). The distribution of 

weapon graves does not adhere to the location of military activity and is associated with various 

living contexts, including forts, urban, rural and villa cemeteries, suggesting that the burials cannot 

be thought of as merely the graves of soldiers (Halsall, 2007; Theuws, 2009). Further, weapon 

burials are found in cemetery contexts which include women and children, indicating family, rather 

than soldier burial grounds (Theuws, 2009). Excluding sword burials, Theuws (2009) calculates 

approximately 100 weapon burials during the 4th and early 5th centuries in northern Gaul, yielding 

approximately one weapon burial per year, demonstrating that they must have been a rare and 

special event. Burials with swords and shields have been considered a sub-section within weapon 

burials, as they follow slightly different and more specific patterns (Fig. 2.14). Burials with swords 

and shields appear only after 390, and only twenty to thirty from northern Gaul are known  

(Theuws and Alkemade, 2000). These are located along the Rhine, in the Meuse Valley and Picardy 

and seem to disappear around the mid-5th century. Such a rare and limited distribution would seem 

to suggest that the ritual was only employed in situations of considerable importance (Theuws and 

Alkemade, 2000). Interestingly, sword burials are found only in regions where there was no known 

clear source of authority and are absent from north-western France where the Salian Francs were 

established; the Moselle valley and Gaul south of the Loire, where Gallo-Roman senatorial classes 

(and Burgundians?) remained strong (Theuws and Alkemade, 2000). Based on this distribution, it 

has been argued that sword burial may reflect attempts by local elites to reinforce relationships of 

power (Theuws and Alkemade, 2000). 
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Fig. 2.13 Tomb from Saint-Dizier (Haute-Marne) dated to 525-550 displaying original burial and found grave 
goods (Truc et al., 2009) and a proposed reconstruction of how the burial might have looked (Juhel, 2010) 
 
 

 

 
Fig. 2.14 Merovingian sword fragment from the 6th-7th centuries from Champagne, Ardenne, France (Trustees 
of the British Museum) 
 

 

The practice of elaborately furnished burials and row grave cemeteries declined over the 6th and 

7th centuries, disappearing almost entirely from northern Gaul by 700 (Effros, 2003; Halsall, 1995). 

During the 7th century, in both northern and southern Gaul, cemeteries became smaller and more 

focused on individual communities and churches. The quantity and type of grave goods interred 

with the deceased was reduced and became more standardized (Effros, 2003; Halsall, 1996). 
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have experienced continuity. Health data from human skeletal remains have unique potential to 

contribute to and address these debates, providing direct information about the lived experience 

during Late Antiquity.  

 

 

2.10 Summary 
 

In this chapter, the complex historical narrative of Late Antiquity in Gaul and the nature of the 

extant evidence for transformation have been presented. This (far from comprehensive) review of 

key events, trends and evidence from Late Antique Gaul highlights several points related to 

hypotheses of continuity and/or collapse. There is evidence of overall political instability and 

changing power sources with implications for social conceptions of self and social roles; decline in 

wealth, trade networks, industry; changes in settlement structures and differential burial rites in 

some regions. These features, taken at surface level, could be suggestive of societal collapse, 

according to criteria discussed. However, there is also evidence of substantial continuity. 

Transitions appear to follow a geographic divide, where northern Gaul experienced transition more 

dramatically and could potentially be considered collapse. As also presented in this chapter, the 

available data can be differentially interpreted, leading to disparate conclusions about continuity 

or collapse during Late Antiquity. Population level health can be deeply affected by political and 

cultural priorities and transitions and as such, may be a beneficial line of evidence to consult.  
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nutritional and immunological states, political and cultural practices, living and working conditions, 

climate and degrees of social cohesion and integration (Archaeological studies- Cole and Packer, 

2016; Goodman and Leatherman, 1998; Clinical studies-  McDade, 2002; Rogoff, 2003; Tanner and 

Team, 2014; Worthman and Kohrt, 2005). Although the influence of biological factors (genetic 

predisposition, pathogen exposure, metabolic requirements) on health receive extensive clinical 

attention, cultural and political manipulations of resources and environments are crucial 

determinants of health status (Fig. 3.1) (Dahlgreen and Whitehead, 1992; Marmot, 2015, 1996; 

Nesse et al., 1995). Access to adequate nutrition, healthcare, suitable and salubrious living and 

working conditions and social support is distributed according to cultural and socio-political value 

systems. These systems, therefore, differentially manufacture or mediate health and disease 

states.  

 

Extensive research in both clinical (e.g. Barker et al., 2002; Baxter, 1875; Boas, 1912; Bowditch, 

1879; Crews et al., 2014; Hobdell et al., 2003; Kuzawa and Sweet, 2009; McDade, 2002; Panter-

Brick et al., 2008; Shapiro, 1939) and archaeological (Agarwal, 2016; Edes and Crews, 2017; 

Gowland and Knüsel, 2006) settings have demonstrated the importance of socio-cultural and 

political influences on health and health disparities from at least as early as the 19th century. In the 

early 20th century, Franz Boas examined body size and shape in immigrants in New York City. He 

identified that body size and shape were correlated with social and cultural environments during 

development, demonstrating plasticity rather than exclusively genetic heritability (race at the time) 

(1912). This foundational work (although not without controversy) (Gravlee et al., 2003a, 2003b; 

Sparks and Jantz, 2002), illustrated proof of human biological plasticity and indicated the 

importance of maternal and childhood environments on health. Given the complexity of health 

status, it is important in the present research to examine health indicators that are sensitive to and 

thereby informative about cultural and socio-political conditions. The impact of cultural and socio-

political influences on health is particularly apparent through structural inequalities between 

subgroups of a population and during childhood, when health is the most sensitive to 

environmental stressors (Farmer, 2004a, 2004b). As such, health during childhood and between 

subgroups of the samples are important axes of this work. Societal transitions often expose existing 

social and cultural influences on health, but can also impact health, as social and cultural 

determinants shift, change or are replaced with new value systems (McDade, 2002).  
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 Fig. 3.2 Visual representation of allostasis and allostatic load (Lee et al., 2015). If stress stimuli are excessive 
and repetitive, recovery to the original homeostatic levels may be incomplete. 
 

 

3.3.2 Biological stress response 
  

The biological stress response involves several bodily systems, although the Hypothalamic-

Pituitary-Adrenal (HPA) axis is among the most important for the assessment of allostatic 

load/stress. When a stressor is encountered, the sympathetic nervous system generates 

immediate responses, such as elevated heartbeat, quickened breath and sensory acuity through 

catecholamine (epinephrine, norepinephrine) production (Sapolsky et al., 2000). The 

parasympathetic nervous system, including the HPA axis, works in concert, taking minutes rather 

than seconds to produce and secrete glucocorticoid hormones (Sapolsky et al., 2000). The HPA axis 

consists of the hypothalamus and pituitary glands in the brain, the adrenal glands located just 

superior to the kidneys and the various chemical messengers, or hormones they produce. When a 

stressor is encountered, structures in the prefrontal cortex (thalamus and prefrontal lobes) 

evaluate the stressor and pass signals to the emotional centre of the brain, the limbic system 

(amygdala and hippocampus), stimulating the HPA axis (Dickerson and Kemeny, 2004). 

Paraventricular cells in the hypothalamus synthesize and secrete corticotropin-releasing hormone 

(CRH) into the blood stream to the anterior part of the pituitary gland. In the presence of CRH, the 

anterior pituitary gland produces adrenocorticotropic hormone (ACTH), which is sent throughout 

the body in the blood stream. The ACTH is then picked by hormone-specific receptors located in 

the adrenal gland, instigating the synthesis of glucocorticoid hormones, of which, cortisol is the 

most abundant.  



 
88 

 

Cortisol travels through the bloodstream in both active (unbound) and inactive (bound to the 

protein transcortin or albumin) forms (Gow et al., 2010). From the blood stream, unbound cortisol 

passes through cell membranes to activate glucocorticoid receptors in the cytoplasm, where the 

complex is translocated into the cell nucleus, binding to glucocorticoid-response elements and 

modulating the transcription of target genes (Gow et al., 2010; Greaves et al., 2014). Although free 

or unbound cortisol makes up only a small proportion of total cortisol, usually 10% or lower, it is 

the free cortisol that acts upon and regulates systems within the body (Dallman and Hellhammer, 

2011). Upon arrival in the pituitary gland, the production of ACTH is halted and thereby also 

bringing the production of cortisol to a stop, completing a negative feedback loop (Fig. 3.3) 

(Dickerson and Kemeny, 2004). Apart from the influence of stressors, the HPA axis has a natural 

rhythm of glucocorticoid secretion, which is episodic and circadian (Dallman and Hellhammer, 

2011). The HPA axis is typically activated the most intensely approximately 30-45 minutes after 

waking, producing high levels of circulating cortisol, which then decrease throughout the day, 

reaching their lowest levels during sleep (Fig. 3.4) (Dallman and Hellhammer, 2011).  

 

 

 

 
 

 

 

 

 

Fig 3.3 Negative feedback loop of the HPA Axis   
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Fig. 4.1. Map of sites assessed in this analysis. Black dots indicate Gallo-Roman South, white dots indicate 
Late Antique South and gray dots indicate Late Antique North.  
 
 
 

4.1 Gallo-Roman  
 

One of the primary goals of this research was to investigate potential changes in health status 

during the transition from Roman authority to that of the early Medieval Kingdoms. To accomplish 

this aim, it was important to provide comparative data from the Gallo-Roman period. The Gallo-

Roman South group includes 156 individuals from two sites, one an urban artisanal community 

(Saintes, Rue Jacques Brel) and the other an urban context (Cirque Romain, Arles). Due to poor 

preservation in the acidic soil of northern France and the predominance of cremation during much 

of the Gallo-Roman period, only one small Gallo-Roman site from northern regions was available 

for research: Bayeux Rue de Verdun, comprising 17 individuals. As a result of the comparatively 

small sample size and limited representativeness of the remains, the data collected from this site 
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directly in the ground, as well as in wooden coffins and amphorae, and the use and re-use of stone 

sarcophagi (Sintès, 1989). Graves do not appear to be organized in a recognizable format or 

pattern, where different types of inhumation were dispersed throughout the necropolis (Sintès, 

1989). Interestingly, several adult individuals were buried in large amphorae (Fig. 4.3), a practice 

more commonly associated with child or infant burials. The graves could only be dated to period 

of cemetery use; between the end of the 1st century to the 4th century, based on analysis of 

ceramics, pottery and other artifacts in addition to the stratigraphy (Sintès, 1989). Of the 119 

burials that were excavated, 74 individuals were used in the present research (27 non-adults and 

47 adults).  

 
 
 

Fig. 4.2 Map of the Roman and Late Antique necropoli of Arles, with Cirque Romain, Arles (2) highlighted 
(Heijmans et al., 2012, p. 166) 
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Fig. 4.6 Map of the necropolis de la Grande Bastide de Cadarache (Pouyé et al., 1994 p. 100) 
 

 
Fig. 4.7 Zone c of the necropolis de la Grande Bastide de Cadarache, view from the south (1965-Cl. C.E.N. 
Cadarache in Pouyé et al., 1994 p. 99) 
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Fig. 4.8 Map of Granède with church walls and sepulture locations (Naji, 2012, p. 87). 

 

 

4.2.1.3 La nécropole du Colombier, Vaison-la-Romaine, 5th- 6th centuries (ADES/PACA) 

 

La nécropole du Colombier in Vaison-la-Romaine is located in south-eastern France, in the Vaucluse 

department in the Provence-Alpes-Côte d'Azur region. Conquered by the Romans in the second 

century (125-118) BCE, Vaison-la-Romaine, known as Vasio Vocontiorum became a thriving and 

wealthy city in the Roman Empire. However, there is evidence of marked contraction (especially to 

the north and east of the city) during the 3rd century, without any signs of reconstruction until the 

middle of the 4th century (Rivet, 1988). From the middle of the 4th century, stone edifices from 

monumental buildings such as the Northern Baths (thermes du Nord) were re-used as building 

blocks for new structures (Bedon, 2001). Vasio Vocontiorum was alternatively conquered by the 

Burgundians and the Goths in the 6th century, eventually becoming part of the Frankish Empire in 

545 (Bedon, 2001).  
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Fig. 4.9 Plan of the Colombier necropolis (Carru, 1991 p. 71) 
 
 
 

4.2.1.4 Les Clavelles, 6th -7th centuries (ADES/PACA) 

 

Les Clavelles is a small archaeological site located in the Durance Valley near Lurs in south-eastern 

France in the Alpes-de-Haute-Provence department. As a rural area with rich agricultural resources 

and its location along the major communication route of the Via Domitia, the Durance Valley was 

quite densely populated during Antiquity (Boiron, 1993). The Via Domitia was the first Roman road 

built in Gaul and connected Italy to Hispania, crossing much of southern Gaul, with a stop at nearby 

Lurs or Lurium (Drinkwater, 2014). Sources are scant for this area, but there is evidence that the 

Via Domitia was still in use during the 6th century. A portion of Les Clavelles was the subject of an 

urgent salvage excavation led by Roger Boiron for the Direction Régionale des Antiquités for the 

construction of an autoroute in 1988 (Boiron, 1993). Excavations revealed that Les Clavelles had 

been used as cemetery in Roman and Late Antique periods, with a gap of approximately 300 years, 

when the site was abandoned (Boiron, 1993). Notably, the earlier cemetery does not appear to 

have been disturbed (only one cremation is disturbed), as new graves were placed in the spaces 

left empty by the previous burials (Boiron, 1993). Only four graves had funerary depositions, which 

consisted of bronze rings, a pair of earrings, and several buckles. These items allowed for an 

approximate date of the 6th to the 7th centuries for the later cemetery (Boiron, 1993). Thirteen 

graves contained non-adults, and 19 contained adult burials, but only 20 individuals appear to have 

been excavated (Boiron, 1993). All graves were simple burials directly in the earth or on a limestone 

slab, with individuals placed in a supine position in both north-south and east-west orientations 

(Fig. 4.10) (Boiron, 1993). Twelve individuals comprising 7 adults and 5 non-adults were used in 

this analysis.      
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Fig. 4.10 A map of Les Clavelles displaying burials from both the Roman and Late Antique periods (C. Landure 
in Boiron, 1993 p. 327) 
 

 

4.2.1.5 Saint-Martin, La Brillanne, 4th-5th centuries (ADES/PACA) 

 

Saint-Martin (La Brillanne) is a small archaeological site located 1.5 km north of the village of La 

Brillanne (Briniana), also in the Durance Valley of the Alpes-de-Haute-Provence department. As 

with Les Clavelles, Saint-Martin (La Brillanne) was located in a rural area nearby the via Domitia, 

meaning that it had a strategic, if rural, position during the Roman Empire and Late Antiquity 

(Boiron, 1993). In 1988, a portion of the site was the subject of an urgent salvage excavation 

operated by the Direction Régionale des Antiquités. There was a continued presence at the site 

through the medieval period, without the interruption seen in Les Clavelles (Boiron, 1993). 

Funerary evidence indicated that the site was in use between the second quarter of the 4th century 

and the 5th century (Boiron, 1993). Eight graves seem to have been placed in intentional pairs, 

mostly consisting of adults (male/female couples). Only one non-adult was excavated (Boiron, 
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1993). Most graves had grave goods, consisting of ceramics, metal or glass items, placed at either 

the head or feet (Boiron, 1993). Three graves had decorative items, including bronze bracelets and 

earrings and several coins were found, placed by or on the head, with one placed near the ribs 

(Boiron, 1993). The graves were organized into four rows, following both north-south and east-

west axes (Fig. 4.11) (Boiron, 1993). Most individuals were lying in a supine position with the 

exception of one, who was placed on their side (Boiron, 1993). Fifteen individuals were excavated, 

10 of whom had adequate preservation to be included in this analysis (9 adults and 1 non-adult). 
          

 
Fig. 4.11 Plan of the Saint-Martin (La Brillanne) cemetery (C. Landure, in Boiron, 1993 p. 329) 
 
 

4.2.1.6 Rues de Toulon, 4th-7th centuries (ADES/PACA) 

 

Skeletal remains from Toulon used in this research derive from the excavation of several streets 

within the city, located in the Var department of the Provence-Alpes-Côte d'Azur region on the 

Mediterranean coast. The Roman colony of Telo Martius was established at Toulon in the 2nd 

century (123-121 BCE) and quickly became an important harbour city. It was one of two main 

centres for the manufacture of Roman dyes, including imperial purple (Bedon, 2001). Some have 

argued that there was considerable continuity in living conditions and practices in Toulon and the 

greater surrounding areas from the 2nd to 7th centuries (Février, 1978). However, there is evidence 

of deterioration in finely built houses and mosaics beginning in the mid-4th century (Bedon, 2001). 

Two urgent salvage excavations took place along several streets within the old centre of Toulon to 
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install water systems (Fig. 4.12) (Pouget et al., 2002; Salicetti, 1998). The first took place in 1978 

on Rue Ch. Poncy, Rue Berthelot and Rue Andrieu under the direction of M. Pasqualini and the 

Centre Archaeologique du Var (CAV) (Brun, 1978; Salicetti, 1998). The second excavation took place 

in 1997 on the street Rue Ch. Poncy under P. Salicetti in which four individuals were exhumed 

(Pouget et al., 2002; Salicetti, 1998). No grave goods were discovered, although seven individuals 

were buried in African amphorae (dated to 5th and 6th centuries). Based on the grave/tomb 

typologies and type of African amphora, the sites were dated to between the 4th and the 7th 

centuries (Pouget et al., 2002). Three individuals were buried in coffins formed from stones, one 

individual was buried in a coffin made of tiles, stones and pieces of amphorae and one individual 

was buried directly in the ground (Brun, 1978; Pouget et al., 2002; Salicetti, 1998). These burials 

were superimposed on mosaics, suggesting that the area had been previously used as a habitation. 

This has been interpreted as a sign that the living space (and population) in Toulon contracted at 

some point (Brun, 1978; Pouget et al., 2002; Salicetti, 1998). Most inhumations were oriented on 

the east-west axis apart from one which was along the north-south axis (Brun, 1978; Salicetti, 

1998). There was no evidence of overlapping or disturbed graves, possibly suggesting that there 

were grave markers visible to the population (Salicetti, 1997). Twenty-seven burials were 

excavated, yielding 19 individuals that were appropriate for this study (2 non-adults and 17 adults).   
  

 
Fig. 4.12 Map of Rues de Toulon excavations (Pouget et al., 2002 p. 296). Triangles indicate burials under 
stones and tiles; rectangles are stone coffins; circles are tombs in amphorae; ovals are burials en plaine terre.  
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taking place during the time period. Despite some indications that the plague might have killed 

indiscriminately, Yersinia pestis has been shown to differentially (or selectively) affect mortality 

based on age and frailty in later Medieval populations (DeWitte, 2010, 2009; DeWitte and Wood, 

2008). Factors negatively affecting health in childhood, therefore, could have impacted on adult 

susceptibility to or the overall morbidity of the individuals who died from plague. As such, the data 

generated from this site will be interpreted with additional caution and in dialogue with the special 

context from which they derive.  

 

 
Fig. 4.13 Burial from Le Clos de Cordeliers (D. Maransky, in Castex, 2008 p. 28) 
 

4.2.2.2 Saint Martin de Fontenay, 4th-7th centuries (CRAHAM) 

 

The necropolis of Saint Martin de Fontenay is located 10 km south of Caen and 7 km from Vieux 

(Aregenua) in the Calvados department of Normandy, France. Several Gallo-Roman villas have 

been identified in Normandy and strong Gallo-Roman presence in the region has been noted (Pilet 

et al., 1994). In the 3rd century, Normandy shows evidence of significant destruction, resulting from 

raids. After the 3rd century, Aregenua was administratively absorbed into Bayeux as part of the new 

civitas Viducassium (Buchet, 1993; Vipard, 1987). In 406-7 Germanic raids from the west, coupled 

with Saxon raids on the coast further troubled the region (Wood, 1997). In 457, the Soissons 

domain was created by Aegidius, separating the region from Roman authority. This new kingdom 

remained under his son and heir Syagrius until 486, when it was conquered by the Franks (Heather, 

2001). Saint Martin de Fontenay was excavated in its entirety as part of an urgent salvage 
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Fig. 4.14 Map of the burial plan from Saint Martin de Fontenay (Pilet et al., 1994 p. 63) 
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century, Metz was overtaken by the Franks and it became a residence for the Merovingian kings of 

Austrasia in the 6th to 8th centuries, cementing its importance (Collins, 2001; Yoon, 2016). Ancienne 

Chambre des Métiers, Rue de Tombois was part of a larger cemetery, which would have been just 

outside the walls of the ancient city of Metz. The site was excavated as a salvage excavation for six 

months in 1995 and 1998 (De Filippo et al., 2000). Based on ceramic, decorative items (fibulae, belt 

buckles, jewellery) and coin depositions, the graves were dated to the second half of the 4th century 

(350/60-400 CE) (De Filippo, 2000). Thirty-six burials were excavated; most had been buried 

directly in the ground with a few individuals buried in wooden coffins with nails (Fig. 4.16) (De 

Filippo, 2000). Graves were mostly oriented northwest to southeast with individuals placed in a 

supine position (Figs. 4.17) (De Filippo, 2000). Thirty-five individuals comprising 27 adults and 8 

non-adults were used in this analysis.   

 

 

 
Fig. 4.16 Rue du Tombois plan of Zone 1, the necropolis (De Filippo, 2000 p. 51) 
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Fig. 4.19 Grave 137 from Fontoy displaying a sword burial from the 7th century (Seilly, 1995 Planche 52) 
 

 

4.2.2.5 Cutry 4th century (CCEL) 

 

The site of Cutry is located in a small village of the same name on the northern aspect of the 

Meurthe-et-Moselle department (Liéger and Cussenot, 1997). The periodic discovery of small finds 

had suggested that the area was a Gallo-Roman site, although full excavations were not conducted 

until after the 1960s, when the site was purchased by the government. Traces of an antique road 

from Trier have been found in proximity to the site (Liéger and Cussenot, 1997). The area became 

a Frankish territory sometime in the late 5th or early 6th century (Liéger and Cussenot, 1997). 

Excavation of the site took place in 14 successive excavations from 1973 to 1986 under the 

supervision of Abel Liéger. From 1987 to 1992 excavations continued under Rene Legoux with a 

focus on the Merovingian cemetery (Fig. 4.20) (Liéger and Cussenot, 1997). A total of 800 

individuals were exhumed spanning from the La Tène period to the 8th centuries (Liéger and 

Cussenot, 1997).  Cremations spanning from the La Tène period to the 3rd century CE make up a 

large portion of the cemetery findings, mostly located in one 600 m2 area with multiple graves 

overlapping one another (Liéger and Cussenot, 1997). Thirteen inhumations, thought to be Gallo-

Roman (4th c), were found on the periphery of the cremation zone. All but two of these inhumations 

were oriented on an east-west axis, and all but one adolescent were laid in a supine position. 

Fourteen individuals were dated to the 4th and 5th centuries. Some 284 individuals from 271 graves 

were exhumed from the Merovingian necropolis, which was dated from the end of the 5th century 
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results of the present study, as the decision to bury or cremate a deceased individual may be 

influenced by social and economic status (Blaizot et al., 2009). The chosen cemeteries (and 

individuals buried within them) derive from a wide variety of contexts and were subject to different 

excavation techniques and constraints. This undoubtedly introduces bias into the analysis, which 

cannot be appropriately accounted for or addressed. However, substantial sample sizes were 

necessary to address the large-scale aims, objectives and questions of this research. Pooling the 

sites into larger groups focused on time period and region provided larger sample sizes and 

permitted the inclusion of individuals from small sites, often left unstudied (C. Chapelain de 

Seréville-Niel, pers. comm., June 2017). Although the selected sites contain different biases, and 

reflect differing regionalised or localised influences, they provide access to the skeletal remains of 

people who lived during the period in question. These individuals are an important, precious and 

direct source of health data and transition experience. 
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Table 5.1 Summary of macroscopic methods used in the present analysis 
 Indicator Method Reference  

Composition of 
sample  

Age-at-death 
 

Dental development  
 
 
Epiphyseal closure 
 
Auricular surface 
 
Pubic symphysis  
Dental wear 

Moorrees, 1963 a,b; Ubelaker, 
1978, AlQahtani et al., 2010  
 
Scheuer and Black, 2000 
 
Lovejoy et al., 1985; Schmitt et al., 
2002 
Brooks & Suchey, 1990 
Brothwell, 1981, p. 72 

Sex 

Morphological features of cranium 
and mandible  
 
Morphological features of os coxae 

Brothwell 1981, pp. 59-63 
 
 
Phenice, 1969; Bruzek, 2002 

Growth 
Disruption 

Dental Enamel 
Hypoplastic 
defects (DEH) 

Recorded as: 
Absent/Present 
  -location  
  -type  
  -number 
Must be present on a minimum of 3 
teeth per individual  

Hillson, 1996 

Maximum femur 
length 

Recorded to nearest millimetre 
  -Skeletal Growth Profiles & HAZ 
scores 

Buikstra and Ubelaker, 1994, p. 82; 
Cardoso et al. 2019 

Non-specific 
stress 
indicators 

Cribra orbitalia 
(CO) 

Recorded as:  
Absent/Present 
 -Type  
Non-observable 
A minimum of type 3 to be 
recorded as pathological (present) 

Stuart-Macadam, 1991 

Periosteal new 
bone formation 
(tibiae) 
(tibia NBF) 

Recorded as: 
Absent/Present 
   - type of bone formation (woven, 
lamellar, mixed) 
   - active/healing/healed 
Non-observable 
Must be present bi-laterally 

Weston, 2008; DeWitte, 2014 

Caries 
 

Recorded as:  
Absent/Present 
 -Tooth element  
Non-observable 

Hillson, 1996; 2001 
 

Trauma  
 

Antemortem 
Perimortem  

Recorded as: 
Absent/Present 
  -location  
  -type  
  -degree of healing 
Non-observable 

Lovell, 1997  

 

Table 5.2 Sex categories used in the present research  
 Sex Abbreviation 
1 Female F 
2 Probable Female F? 
3 Indeterminate Sex I 
4 Probable Male M? 
5 Male  M 
0 Not Observable  NO 
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5.2 Bone Preservation 
 

The degree of preservation of each skeleton was assessed following McKinley (2004), including 

analysis of bone surface preservation, degree of fragmentation and completeness. Surface 

preservation was scored based on seven potential grades (Table 5.4). Degree of fragmentation was 

categorized as minimal, slight, moderate, severe or extreme, based on how intact bone elements 

were. Completeness refers to the amount of bone elements present in one individual as a 

percentage of a complete skeleton. Individuals were included in the analysis if a minimum of three 

bone elements that could be clearly identified as belonging to that individual were preserved.  

 
Table 5.4 Surface Preservation (Adapted from McKinley, 2004) 

Grade Description 
0 Surface morphology clearly visible with fresh appearance to bone and no modifications 
1 Slight and patchy surface erosion   
2 More extensive surface erosion 
3 Most of bone surface affected by some degree of erosion; general morphology maintained but 

detail of parts of surface masked by erosive action 
4 All of bone surface effected by erosive action; general profile maintained and depth of 

modification not uniform across surface 
5 Heavy erosion across whole surface, completely masking normal surface morphology with some 

modification of profile 
6 Extensive modification, completely obscuring the cortical surface of the bone and affecting bone 

profile 
    
 
 

5.3 Growth Disruption   
 
Growth disruption represents a general response to poor living conditions, which prevent an 

individual from attaining their genetic potential for maximum height or size. Normal growth 

processes can be interrupted by nutritional deprivation or pathological conditions, forcing the body 

to retain or divert energy or resources away from growth to address immediate needs for survival 

(Eveleth and Tanner, 1990a; Humphrey, 2000). Analysis of growth disruption therefore has the 

potential to identify changes in stressors or environmental conditions during childhood in Late 

Antiquity, contributing to understandings of transition. In this study, dental enamel hypoplastic 

defects and femoral growth (as determined by maximum length of the femur) were assessed for 

signs of potential growth disruptions. Where the necessary bones were not adequately preserved, 

measurements were not taken. This resulted in the exclusion of some individuals from analyses of 

growth disruption.   
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was scored as stage three or above, was the pathology considered present within an individual 

(Rohnbogner and Lewis, 2017). CO was recorded both as crude and true prevalence rates and 

individuals needed to have at least one orbit present to be included in this assessment. Although 

state of healing was not assessed, care was taken to distinguish expansion of the diploë from new 

bone formation on the outer orbital surface.   

 

 
Fig. 5.4 Example of cribra orbitalia, grade 4 in the right orbit of Sepulture 84, Cadarache 
 
 
Table 5.5 Grades of cribra orbitalia, adapted from Stuart-Macadams, 1991 

Score Description Pathological? 
0 Normal bone surface No 
1 Capillary-like impressions on the bone No 
2 Scattered fine foramina No 
3 Large and small isolated foramina Yes 
4 Foramina have linked into a trabecular structure Yes 
5 Outgrowth in trabecular form from the outer table surface Yes 

 
 
 

5.4.2 Tibia Periosteal New Bone Formation 
 

Periosteal new bone formation (NBF) develops in response to inflammation of the periosteum, 

which can result from a wide range of different pathological stimuli, including infection, trauma, 

muscle activity, or vascular diseases (Larsen, 1997; Ortner, 2003; Ribot and Roberts, 1996; Weston, 

2009, 2008). Although the multifactorial aetiology complicates interpretation, the lesion can be an 

informative indicator of overall poor health and frailty (DeWitte, 2014; DeWitte and Wood, 2008; 

Klaus, 2014). In this way, the relative frequency of the lesion could help to identify changes in the 
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presence of chronic stressors in Gallo-Roman and Late Antique periods. The tibiae of both adult 

and non-adult individuals were assessed macroscopically for the presence of new bone formation 

on periosteal surfaces. Crude prevalence rates of periosteal reaction of the tibia were recorded as 

present when clear patterns of grey porous or layered woven bone or striated lamellar bone were 

observed on any shaft surface. This was further specified by the type of new bone formation 

including if it was woven, lamellar or mixed new bone formation and if it was active, healing or 

healed (Fig. 5.5). In the analysis of CPR, only individuals presenting new bone formation on both 

tibiae were considered as presenting with this pathology. This was done to rule out periosteal 

reactions caused by trauma and in an attempt to isolate more systemic physiological stress and 

inflammation. Only the tibiae were systematically examined for periosteal new bone formation as 

the tibia is most commonly affected by these lesions (DeWitte, 2014; Klaus, 2014; Larsen, 1997).   

 

 
 

 
 

 
 
 
Fig. 5.5 Three examples of periosteal reaction of the tibia. Top: woven bone (Sep 97 Saintes, Rue Jacques 
Brel). Middle: mixed new bone formation (Sep 40 Saintes, Rue Jacques Brel). Bottom: lamellar new bone 
formation (Sep 67 Saintes, Rue Jacques Brel) 
 














































































































































































































































































































































































































































































































































































