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Abstract

:

One of the periods with the greatest social, cultural, and religious changes was, without a doubt, the European medieval period. The concept of “Family” was one of the fields that gradually evolved, from individuals who shared the same biological lineage, to members of the same “House”. One of the ways to study the concept of “Family” in ancient periods is through a bioarchaeological perspective, where both anthropology and genetics have proven to be essential disciplines for studying “Families”. Through burial rituals, observing whether the graves were single or multiple, as is carried out in the study of human remains, we discuss the profound contribution of anthropology to the “Family” investigation, through mobility studies, the investigation of biological sex, observing certain congenital anomalies or, even, the study of certain ancient infectious diseases. Concerning genetics, the study of bones or teeth allows us to determine whether individuals were from the same close family or if they belonged to the same lineage through the maternal and paternal sides, being one of the only scientific ways of proposing social relationships between individuals, such as that created through adoption.
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1. Introduction


One of the periods of greatest cultural and social exchange was the European medieval period (the 5th century A.D. to the 15th century A.D., approximately). Europe, the scene of profound previous transformations, from the Neolithic period to the Bronze Age (Bloxam 2023), during and after the Roman period in the West (Maschek 2024), was faced with social transformations brought about by different cultures, such as Jews and Muslims, during the medieval period. One of the reasons for our interest in studying the concept of “family” in medieval Europe is precisely the possibility that it was one of the social areas where human beings experienced the most changes. From the concept and form of “marriage”, through the concepts of “being the son of” and “house of societies” developed by Lévi-Strauss (1984, 1987) and Lévi-Strauss and Modelski (1999), the concept of “family” was shaped in medieval European society, in a context where the word of religion was gaining increasing prominence.



According to Johann Bachofen, in the 19th century, the first humans were organized into matriarchal family groups. Potentially, “the father figure” later replaced “the Mother” as the leader of society (Allen 1999), as the “Man, the hunter”, and as a central figure leaving “the family” and “maternal” perception (Maynes and Waltner 2012), although this perspective may be more of a result of the interpretation of scientists and does not really correspond to the reality of that time (Anderson et al. 2023). Concerning the Neolithic period in Europe, it is probable that the vision of the “group” changed, since now it searches for permanence and prosperity (Maynes and Waltner 2012). The evidence about the Bronze Age does not demonstrate substantial contrasts between women and men, indicating possible equality within the “family group” already from infancy (Whitehouse 2006). Two important periods to consider just before Medieval Europe were those of Greek society and the Roman Empire. In both civilizations, the “family” was already considered the “social unit” (Moulton 1998).



1.1. Defining Family in the Middle Ages


The family was a plastic concept, since before the mid-17th century, when “baptism certificates going back to grandparents” began to be available, belonging to a lineage depended largely on oral tradition. On the other hand, according to Casey and Hernández-Franco (1997), in the conditions of pre-industrial society, it is crucial to emphasize raising someone in someone else’s home, since King Alfonso the Wise himself indicated that “raising someone within your home, was a relative or not, it is one of the greatest “blessings” that one person can give to another”, and that the lucky one “must honour the one who raised him in all things and has reverenced him well as if he were his father” (Casey and Hernández-Franco 1997). According to Herlihy (1983), what distinguished families in the medieval world were three different ideas, based on “a particular composition, a particular structure, and a particular set of emotional ties binding the members”, indicating that households were generally uniform in medieval societies, whether in urban or rural areas, or “up or down the scale of wealth”.




1.2. Religion and the Family “Construction”


The European “medieval world” was multi-cultural, comprising an extensive range of geographical regions, from the Mediterranean to the Baltic Seas, and from the Atlantic coast of North Africa to the Central Asian Mongolian Khanate of the Golden Horn (Mitchell 2007). Traditionally, four cultures were considered predominant: the Roman–Germanic culture in Western Europe, the Byzantine Empire in the eastern Mediterranean, the Muslim culture of the southern Mediterranean, and that of Jews. Although Jews have always been distinct from other cultures in terms of their customs, they have always been found together with the previously mentioned cultural practices (Mitchell 2007). Religion is an essential piece in the medieval life puzzle. On the one hand, although Muslims and Jews have their proper customs, in European medieval societies, they lived more or less following the laws of each country or region, especially regarding polygamy, which was prohibited in most medieval European societies.



In practically most medieval European societies, Roman-Christian precepts were followed, especially concerning “family morality”. It was probably not until the 12th century that the Catholic Church proposed a structured Canon Law of marriage. Previously, Secular Law, Roman legislation, or the “barbarian” codes had guided the conduct of Christians concerning marital and domestic issues. Indeed, the 6th century Corpus Juris Civilis of Emperor Justinian permitted divorce, similarly to Roman law. Until the 12th century, the Church limited its interferences in matrimonial concerns due to issues of sin and penitence (Herlihy 1987). Marital contracts, dowry, bride wealth, and inheritance were secular issues. Indeed, according to Herlihy (1987), the Church “looked upon the state of matrimony as distinctly inferior to virginity and even to widowhood” (McNamara 1983). However, Christian doctrines exerted an intense effect on aptness for marriage (Ozment 1983), assuming the requirements of Roman law concerning the age of the subjects of marriage (twelve completed years for girls and fourteen for boys) and sexual maturity (Herlihy 1987).



One of the fields in which the Church deeply intervened was that of the “incest question”, in response to which it increased the prohibitions to the full seven degrees, coinciding with ancient Jewish law (Goody 1983). On the other hand, the Church’s insistence on monogamy encountered fierce opposition among the European elites, as several scholars have shown (Wemple 1981). According to Herlihy (1987), incest prevention meant that “after the death of her husband, the widow cannot marry any male already in her household—not her father-in-law, not a brother-in-law, not a stepfather, or stepbrother”.



In general, the Church developed some general principles of significant implication in the future. For example, sexual morality had to be the same for both sexes (McNamara 1983), all nationalities, and all social classes. Furthermore, the union of husband and wife was both “privileged and permanent”. Indeed, based on Ephesians 5.21-33, there is an analogy between the conjugal union and the relationship of “Christ to the Church”.



In this sense, the history of medieval religion is deeply bonded with the history of the family. The monogamy regulation (Ozment 1983) and the incest prohibition somehow homogenized household units within this medieval society. According to Herlihy (1987), no other motivations so strongly influenced the behaviour of medieval society as “family interests” and “religious commitments”.



The Marriage


Marriages in early medieval Europe resembled the earlier ‘barbarian’ model, where men and women were roughly the same age at their first marriage, and they married in their middle or late twenties (Herlihy 1985). The dominant form of marital transfer in early medieval Europe, from the barbarian movements until the 12th century, was the inverse dowry (Herlihy 1983, 1985). In terms of both the age of marriage and the terms of marriage, “barbarian” or late ancient practices, rather than the customs of classical Rome, provided the basic models of marriages in the early medieval West (Herlihy 1985).



In the 12th century, Pope Alexander III (1159–1189) affirmed that the spoken consent of the eligible partners alone made the marriage valid and binding. The Church asserted that “no one and no institution can interfere with the right of a man and a woman, otherwise eligible, to marry or not to marry” (Herlihy 1985). Feudal lords lost control over the marriages of their serfs, and even the Church saw its authority diminish since it no longer needed the blessing of a priest (Herlihy 1983). In northern European countries, the bride’s endowment "in the face of the church" was the main proof that a legitimate marriage had taken place (Herlihy 1985). Perhaps most decisively, the principle challenged the authority of the parents, fathers specifically, who might seek to arrange, or prevent, the marriages of their offspring (Herlihy 1985, 1987).



Throughout medieval Europe, the terms of marriage were gradually modified to shift the burden of the matter onto the bride and her family. Italy is an example of the clear change, where documents refer to the dos in its classical sense of the bride’s dowry (Herlihy 1985). Outside of Italy, the wealth of local traditions, their uncertainties, and the restricted number of surviving marriage arrangements make it difficult to trace a firm evolution, but, according to Herlihy (1985), there is much evidence that the treatment of women in marriage agreements was deteriorating from the late 12th century.



On the other hand, the Iberian kingdoms maintained the "older practices" of grooms giving money to brides the longest, until the 13th century. According to Herlihy (1985), some possible factors could respond to this different reality in early medieval Iberia. Women were probably valued members of the household. At the aristocratic level, they performed important administrative functions, from managing estates to making annual rewards to the knights at court. At lower social levels, women played a central role in many production processes, such as the manufacture of cloth, including such skilled operations as dyeing. During the Middle and Late Middle Ages, women lost some of these roles. The growth of administrative firms and departments limited their value as administrators (Herlihy 1985).





1.3. Kinship Models in the Middle Ages


How medieval families organised themselves and how they were structured depended significantly on socio-economic factors and, perhaps to a lesser extent, on geography and location (Mitchell 2007). Wealthy families lived in much more peaceful environments, without being exposed to a lack of food shortages or poor hygiene conditions, which allowed them to grow and prosper. On the other hand, comparing the urban environment with the rural one, rural families lived in constant uncertainty, as they depended directly on the level of harvests and what each season of agriculture provided them. Despite the profound differences between wealthy families and those without resources, between urban and rural families, the family model was generally similar. The family was usually based on “tradition” and “biology”. The society referred to as “Old Europe”, of Christian Europe, was to some extent structured around lineages and/or kinship ties (Casey and Hernández-Franco 1997). From Ireland to Genoa, Tuscany or Naples, from Portugal, Castile, and Aragon to Poland or Lithuania, the family structure adopted both forms of organization. Anthropologists and historians have shown, over the centuries, the relationships of consanguinity and filiation that can be established within the family (Franco 2001). The literature shows that kinship models according to genealogy—genealogical models, emerged for the first time in European society, during the medieval period (Johnson and Paul 2016). For example, as early as the 11th century, Christian scholars were devoted to validating the genealogy of the ancestors and family of Jesus Christ as a tree (Klapisch-Zuber 1991, 2000), later adopted as the “family tree,”. By the 16th century, the representation of families according to the concept of a family tree was quite popular throughout Europe (Johnson and Paul 2016).



Alongside this reality of kinship, the researchers also specify the existence of another type of kinship, spiritual or ritual, organized around principles such as loyalty, friendship, recognition, or even patronage (Casey and Hernández-Franco 1997). The structure of spiritual kinship consisted of biologically artificial fraternities that bound individuals together within the framework of vassalage, but it counted for at least as much as blood kinship (Casey and Hernández-Franco 1997).



While royal authority prevailed until the 10th century, from that century onwards the ties of ritual kinship established around the royal house gave way to ties of blood kinship organised around norms of agnation, maleness, and virility, as well as the veneration of the founder of an aristocratic house (Casey and Hernández-Franco 1997). It was the family structure of the lineage, and it was much more “secure” for the continuity of the unilineal descent group in a lordly world.



The current idea is that in the society of “Old Europe” the idea of descent was the result of a form of kinship organization reduced almost exclusively to members of high society, with a greater hierarchy of power and property. Second, in this society, the idea of lineage was perceived as a symbolic form of a trunk, an ordered line of unilineal descent that originated with a reputed founder and through which the honour and status of the initiator of the lineage was transmitted to successive generations of the lineage: “from good men, others like them will be born.” Thirdly, lineage was not only a characteristic that conferred rank within the social structure, but also allowed the family name and the House to be perpetuated over generations—its name, its property, and its distinctive deeds.



The Catholic Church itself in the West has in some way contributed to the importance of the family in society by implementing norms for the constitution of what could be called “the true family” (Franco 2001). An example of this is the rule that marriage should be exogamous, which made cases of incest difficult and allowed the circulation of wealth between different families (Franco 2001). Towards the end of the 11th century and the beginning of the 12th century, a ritual between the betrothed, the wedding, began to appear more frequently and become obligatory from the 16th century with the Council of Trent. In general, the wife became a member of her husband’s family after marriage (Franco 2001).



Finally, the concept of “House societies” developed by Lévi-Strauss is quite relevant to medieval society, where kinship may not be biological but based on the social relationships of those who live in the same home (Lévi-Strauss 1984, 1987); Lévi-Strauss and Modelski 1999). The “House” is seen as a significant space that would serve as a link for social formation between individuals. On the other hand, this type of relationship between individuals could be studied throughout the generations, since a record (symbols, brands, designs) was left in the different objects that belonged to the individuals (clothing, war material, objects of the house, etc.) (Johnson and Paul 2016) and later those belonging to the same family, or “House”, are included in the family trees.





2. The Bioarchaeological Perspective


According to Johnson and Paul (2016), archaeological studies of ancient familial burials reflect modern society’s interest in understanding what the concept of “Family” has ultimately meant throughout history and whether or not people have behaved according to the same rituals and social concepts. According to these authors, there is a “fascination” with ancient “family burials”. Indeed, the image of a (small) unit of individuals, buried and interpreted as a “family”, immediately captures the attention of modern society, because of the immediate inclination for compassion and empathy due to the similarity of behaviour between contemporary and ancient society.



Herlihy (1983) describes what a 4th-century wool weaver, Severus, wanted to have inscribed on his tombstone and is very clear about what family meant for an individual of that time: “Since we in this world had a life in common, so let us have a common tomb”.



Concerning infants, in specific locations, burial practices for infants were carefully specified in certain places. Lucy (1994) suggests that in the early Anglo-Saxon period, children may have been buried elsewhere, and that the apparent lack of infant burials in certain sites cannot be attributed solely to poor preservation. Over time, particularly in the later Anglo-Saxon and medieval periods, the inclusion of children in communal cemeteries led to observable clusters. However, these clusters did not follow a universal pattern. For example, at St Andrews Fishergate in York, 76% of under-5s were found in the western third of the cemetery (Stroud and Kemp 1993). At St Olav’s monastery in Trondheim, Norway, a reserved burial area near the choir was dedicated to infants, constituting 45% of the remains (Sellevold 2008). Similarly, at Hamar Cathedral, Norway, 57% of recovered remains from the southwest of the cemetery were children, in contrast to only 8% in the west (Sellevold 2008). The pattern extended to Taunton (Somerset) in England, where 85% of non-adults were located at the western end of the cemetery, with only three children excavated from the east (Rogers 1984).



Sellevold (2008) proposes that in the medieval period, the demographic composition of burials varied according to the type of church, suggesting distinct congregations. In the later medieval period, the religious doctrines of Protestantism and Catholicism influenced the treatment of infants within cemeteries. Newborns were considered tainted by the original sin, and unbaptized or stillborn infants were often denied burial in consecrated ground (Orme 2001). However, historical records reveal instances, such as a royal license granted to enclose the cemetery to prevent the secret burials of unbaptized infants (Daniell 1997). This practice is exemplified by the discovery of 24 infants buried randomly in an extended section of the cathedral cemetery (Shoesmith 1980), serving as the closest approximation to a child cemetery in medieval England (Daniell 1997, p. 128).



In addition to Protestantism and Catholicism, other religions such as Islam and Judaism influence the burial practices of non-adults, although the details of the organization of these burial sites are less extensively documented in the available literature.



There is no way of knowing exactly what the concept of family would have been like in prehistoric societies, as there are no written records. The approach that is often attempted is through the study of funeral practices and burials (Lee et al. 2014; Palomo-Díez et al. 2017; Gomes et al. 2020; Gomes et al. 2021; Rath et al. 2024), trying to understand whether these were related to a certain biological kinship between individuals. In the case of the discovery of multiple graves with non-simultaneous burials (because in this case simultaneous burials, this could be due to epidemics or wars), the absence of biological kinship between individuals allows us to think about other types of “family”, for example, a concept based on social rather than biological relations between individuals.



Currently, one of the ways to study the concept of family is through the study of human biological remains found in both family graves and medieval necropolises. Two of the disciplines that have contributed the most to the historical and archaeological understanding of family history are undoubtedly biological anthropology and genetics. In the following, the two perspectives and areas of research in which both disciplines have contributed the most to the study of the origins and history of the family are described in detail.



2.1. The Bioanthropological Perspective


The study of family in biological anthropology involves a multidimensional analysis that considers both biological and cultural factors shaping human social organization. In the context of European medieval times, the study of family in biological anthropology intersects with history, archaeology, and related fields. While direct biological evidence is limited due to the lack of preserved biological remains, researchers use a combination of historical documents, material culture, and anthropological methods to infer aspects of family life during this period.



2.1.1. Mobility


The study of human mobility is a multidisciplinary field that can combine genetics, anthropology, archaeology, and other scientific disciplines to understand the movement and migration of human populations over time. When analysed side by side, these methods provide a more comprehensive picture of people’s movements (e.g., Krzewińska et al. 2018).



Stable isotope analysis (SIA), particularly of elements like strontium, can help to identify the geographic origin of individuals (see an in-depth review of this topic in Alexander Bentley 2006). Strontium stable isotopes in teeth reflect the geological composition of the region where an individual lived during their childhood, providing information about migration, if their skeletons are found in a place with a different strontium stable isotope ratio or if samples from tissues formed later in life, such as the third molar, have a different isotopic composition (e.g., Hrnčíř and Laffoon 2019). Permanent teeth begin to form at around 7 months of age, and the third molar can be fully formed by the age of 23 (AlQahtani et al. 2010), providing a significant insight into the mobility of these individuals during their youth. These analyses can also be used to study mobility patterns by sex, age, or family group. Oxygen isotopes in dental enamel can also provide insights into long-distance migration, as the isotopic composition of water sources varies with geography (see an in-depth review of this topic in Pederzani and Britton 2019).



In medieval Europe, extended families were common. Several generations often lived together in a household, including parents, children, grandparents, and sometimes even aunts, uncles, and cousins (Herlihy 1985). Mobility studies can potentially help to understand the families’ dynamics and those who were not local within the families. The medieval social structure was often patriarchal, with the father serving as the head of the household (Hanawalt 1986). Marriages were often arranged for strategic and economic reasons, and considerations of social status and alliances played a significant role. Social class played a significant role in determining family structures and dynamics. Nobility and peasants exhibited different family patterns. The former often prioritised lineage and inheritance (Reynolds 1994). As inheritance and property rights were traditionally passed down through the male line, and marriages were frequently arranged, it is intriguing to investigate which genders were more mobile and the distances from which new family members could originate.



SIA is more affordable than genetics, therefore a research strategy to identify nonlocal individuals in cemeteries can start with the analysis of geographically sensitive stable isotopes such as strontium and oxygen. The combination of SIA and genetics, even if more common in studying pre-historic populations (e.g., Bentley 2006), can also be applied to medieval communities to better understand if families include non-locals and if they more frequently tend to be males or females (e.g., Haak et al. 2008). Some studies have been able to identify outsiders who were outliers both genetically and isotopically (e.g., Dupras and Schwarcz 2001).



Stable isotopes, such as carbon, nitrogen, and sulphur, can be analysed in human remains to reconstruct dietary patterns (e.g., Pederzani and Britton 2019; Nehlich 2015; Alexander Bentley 2006). This allows an effective approach to study the subsistence strategies and dietary behaviour between groups and families. An example of this is the research of Paladin et al. (2020) that studied the dietary patterns, subsistence strategies, changes in socio-economic structures, and mobility of the early medieval groups living in the different valleys of the Italian Alps. A later study (Coia et al. 2022) also shows differences in the genetic and mobility patterns between individuals from different parts of the Italian Alps, suggesting genetic exchanges with allochthonous people in one of the groups, probably linked to high mobility and geomorphological, historical, and socio-cultural factors.



Genetic and stable isotope analyses can be combined to cross-validate findings and gain a more nuanced understanding of past population movements. These methods offer complementary information, addressing questions about genetic relationships, ancestral origins, and the geographic mobility of past human populations.




2.1.2. Sex and Gender in Past Societies


Understanding how past societies conceptualized and organized gender has implications for contemporary discussions on gender equality, feminism, and LGBTQ+ rights (e.g., Springate 2020). Sex and gender studies are crucial in archaeology for creating more precise and comprehensive narratives of the past, promoting inclusivity, and contributing to broader discussions on gender and identity. Artefacts, burials, and symbols can provide insights into how gender identities were constructed and expressed and if they correspond to sex. To investigate gender in past populations, it is essential to determine the sex of the individuals. Even though sex can be estimated in skeletonized remains, these methodologies do not give 100% correct estimations, especially when the most dimorphic bones, such as the os coxae, are fragmented or absent. The difficulty of estimating the sex based on osteology increases in intersex individuals. Recently, a 1000-year-old case of Klinefelter’s syndrome was published (Roca-Rada et al. 2022), highlighting the importance of genomics to sex and gender studies in past populations. Sex estimations are even more problematic in non-adults; thus, in this field, genomics plays a determinant role by providing sex chromosome information, even in fragmented human remains.



Knowing the sex of non-adults in archaeological research enhances our understanding of childhood diet and health in past populations. It allows for nuanced investigations into the complex interplay of biological, cultural, and socio-economic factors that shaped the experiences of children in ancient societies. This involves considering how cultural norms and practices related to gender roles may have affected children’s access to resources and care. Mortality patterns that differ by sex among non-adults provide information about potential gender-related vulnerabilities or protective factors.



Incorporating sex-specific information on non-adults into life course reconstructions allows tracking changes in health and diet throughout different developmental stages. Sex-differentiated investigations of non-adults provide a basis for understanding variations in childhood care and health practices across regions and periods. This is particularly relevant for patriarchal societies such as medieval Europe, where inheritances were passed down through male lines and the Catholic Church had a strong influence on family life, including attitudes towards childbirth and the role of women within the family (Brown 2017). There is also evidence of differential parental investment in male versus female offspring in European Islamic medieval populations (Jiménez-Brobeil et al. 2021). Differential care provided to non-adults based on their gender may cause growth disruptions, which are associated with a significantly increased risk of adult mortality, especially if they happen during late childhood/early adolescence (Watts 2015).



Gender-based social inequalities may impact access to food resources, as gender roles often influence dietary patterns, impacting nutritional health. Most diet estimations based on stable isotopes analysed from the bone collagen of individuals who lived in Europe during the medieval period suggest no differences in the foods eaten by both sexes in Christian (e.g., Olsen et al. 2018; Walter et al. 2020) and Islamic (e.g., Jiménez-Brobeil et al. 2021) populations, but that was not the case across all archaeological sites. In Northern Italy, the diets of low-status males differed from those of females (both status groups) and high-status males. However, these differences only became apparent in adulthood (Reitsema and Vercellotti 2012). In the 11th to 12th century in Giecz, Poland, men consumed more animal products (meat or dairy) than did women (Reitsema et al. 2010). Isotopic data suggest a difference in food access between females and children compared to males in medieval Islamic Lisbon, Portugal (Toso et al. 2019). Various studies have compared diets between sexes, but there has been little exploration of this within and between families. This gap in the literature is likely due to the need for genetic analysis alongside stable isotopes. Future studies combining these two methodologies will greatly improve our understanding of the household dynamics of medieval families.




2.1.3. Congenital Anomalies and Kinship


Congenital anomalies, also referred to as birth defects or congenital disorders, are structural or functional abnormalities that are present at birth. These anomalies can affect various organs or parts of the body and may result from genetic, environmental, or multifactorial causes. The degree of relatedness between individuals within a family or population, known as kinship, plays a role in the occurrence and understanding of congenital anomalies.



Not all congenital diseases manifest in the skeleton; only those impacting skeletal development and potentially certain haemolytic anaemias can be observed. Skeletal anomalies, if asymptomatic, may go unnoticed in newborns whose skeletons are still developing. On the other hand, non-skeletal anomalies are not discernible in the skeleton, posing a challenge in comparing their frequency between the present and the past. Another constraint arises from the scarcity of data on the prevalence of congenital anomalies in historical populations, with the majority of references focusing on case studies of particular pathologies (e.g., Curto and Fernandes 2022; Fernandes and Costa 2007). Even in medical records, the registration of the frequency of congenital anomalies is not widespread, except for specific cases (e.g., Marcão et al. 2018; Sousa et al. 2014). Many congenital anomalies have multifactorial causes, involving both genetic and environmental factors. Some congenital anomalies have a clear genetic basis and can be directly linked to alterations in an individual’s DNA (Webber et al. 2015). These genetic anomalies can be inherited from one or both parents. Consanguinity, which refers to the mating of closely related individuals, increases the likelihood of sharing genetic material, including deleterious recessive alleles. Consequently, the offspring of closely related individuals have a higher risk of inheriting autosomal recessive disorders, such as genetic haemolytic anaemias.



Genetic haemolytic anaemias are mutations of the erythrocyte’s membrane, enzymes, and/or the haemoglobin protein (Andolfo et al. 2016). Haemoglobin malformations disrupt oxygen transportation, inducing haemoglobinopathies (HGs) such as β-Thalassemia (β-Thal) and sickle cell disease (SCD), which have been the most prevalent in the Mediterranean Basin over centuries (Angastiniotis et al. 2021). The fixation of HGs alleles in the populations is associated with migrations (De Sanctis et al. 2017), consanguineous marriages and intermarriage, and the selective pressure against malaria (e.g., Denic et al. 2008). The palaeopathological record of malaria and HGs remains elusive due to the absence of bone lesions in mild-to-moderate mutations (β-Thal minor or intermedia), the high comorbidity of these conditions (HbS/β-Thal), the sharing of similar changes between conditions, and early mortality in severe mutations (β-Thal intermedia or major).



The first aDNA study supporting a palaeopathological diagnostic of a congenital anomaly was published in 2017 (Boer et al. 2017) and detected a mutation of the FGFR3 gene in tooth material from a museological achondroplastic skeleton. Since then, the number of genetic studies on human skeletons with genetic disorders has been increasing (e.g., Shaw et al. 2019; Roca-Rada et al. 2022).



Kinship can influence the probability of shared genetic susceptibility within families. Families with a history of certain congenital anomalies may be at an increased risk, indicating a genetic predisposition. The study of kinship and familial patterns of congenital anomalies can contribute to population-level research. Researchers may investigate the prevalence of specific congenital disorders in certain families or populations to identify potential genetic markers. For a more in-depth review of ancient DNA analysis of genetic bone disorders, see Maixner et al. (2021).



In summary, understanding the occurrence and inheritance patterns of congenital anomalies requires an appreciation of kinship. Family history, consanguinity, and the study of familial patterns can provide valuable insights for both clinical and research purposes due to the genetic basis of these anomalies. Genetics is a strong ally for paleopathologic studies of congenital anomalies by identifying specific genetic factors, tracing their prevalence across populations and generations, and offering insights into evolutionary patterns. This interdisciplinary approach combining genetics, anthropology, and archaeology enhances our understanding of the historical and cultural aspects of these anomalies.




2.1.4. Morphological and Morphometric Skeletal Variability


Non-metric skeletal traits are used to gain insights into the biological and evolutionary aspects of human populations, contributing to a better understanding of human history and diversity (Buikstra and Ubelaker 1994). These traits are usually divided into dental, cranial, and post-cranial traits. Even though these traits are mainly used to study populations’ affinities (Hauser and De Stefano 1989; Hanihara 2008) and help to identify people in forensic cases (Palamenghi et al. 2023), since they are genetic, they can also be used to study families and their affinity.



Non-metric methodologies categorise traits into two distinct trait categories: morphoscopic traits, which assess shape; and discrete traits, which are classified as either present or absent. The inventory of non-metric skull traits is extensive, with Hauser and De Stefano (1989) documenting over 200. Examples of morphoscopic features include suture shape and palate shape, while prominent examples of discrete traits include Wormian bones and the metopic suture.



Hefner and Ousley (2014) advanced the field by introducing optimised summed scoring attributes (OSSA). Recognising that a singular trait or combination of traits fails to precisely delineate a population, there arose a necessity to establish a method for assessing the threshold at which an individual could be categorized within a specific geographic group. OSSA quantifies the likelihood of an individual belonging to a particular population (Hefner and Ousley 2014). The authors devised a scoring sheet wherein each trait receives a score, and the cumulative score determines the ancestral group.



For dental traits, Scott et al. (2018) introduced rASUDAS, a novel web-based application for ancestry estimation using dental casts from the Arizona State University Dental Anthropology System (ASUDA). This tool, available on the Osteomics platform (http://osteomics.com/, accessed on 8 January 2024), utilises the crown and root morphology of the dentition. The reference sample comprises 21 traits derived from the ASUDA and encompasses approximately 30,000 individuals from seven distinct geographic regions.



The metric approach is a traditional method, and recently, new software has been developed using different statistical approaches. For instance, FORDISC (Ousley and Jantz 2013) uses up to 34 cranial and 39 postcranial measurements to calculate discriminant functions. Additionally, the application of geometric morphometrics techniques has enabled a comprehensive analysis of cranial shapes utilising three-dimensional coordinate data (Slice and Ross 2009). Geometric morphometrics involves the statistical examination of form using Cartesian landmark coordinates. The postcranial methodologies are less explored and have more limited applications (Liebenberg et al. 2019).



Even if less common, there are also a few studies conducted with medieval osteological collections (Česnys and Tutkuvienė 2007), particularly reporting the frequency of specific traits. Partiot et al. (2023), for example, found no differences in non-metric variations, in individuals who died during the perinatal period, between Nubian and Western European samples. Springs Pacelli and Márquez-Grant (2010) registered the frequencies of crown morphological variants from Ibiza, Spain, and Tomaszewska and Kwiatkowska (2019) registered the frequency of 38 non-metric cranial and 9 post-cranial traits in Wrocław, Poland.



While these methodologies have found substantial application in pre-history and forensic anthropology in recent times, described for example by (Vach and Alt 1993; Pilloud and Larsen 2011; Esparza et al. 2017 or Fowler 2022), or in modern societies, as described by (Case et al. 2017 or Cvrček et al. 2018), there remains considerable scope for their exploration in medieval contexts. Nevertheless, their potential as invaluable tools for studying familial relationships during the Middle Ages should not be overlooked.




2.1.5. Disease Susceptibility in the Family


The skeletal record may not provide a complete representation of the historical prevalence of infectious diseases in a population. Certain infections, such as cholera, smallpox, and enteric dysentery primarily affect soft tissues, leaving no visible traces on bones. Additionally, individuals may succumb to the infection before sufficient time elapses for skeletal lesions to manifest. Therefore, the absence of skeletal lesions does not necessarily indicate the absence of infections during an individual’s lifetime (Wood et al. 1992; DeWitte and Stojanowski 2015). Distinguishing an individual who succumbed rapidly to an infectious disease, without developing bone lesions, from someone who never contracted the disease is a challenging task (Wood et al. 1992). Additionally, even when skeletal lesions are present, most of the time they are not specific to a particular infectious disease. Attributing certain bone lesions solely to infectious agents can be challenging due to various non-infectious causes.



Genetic analysis of genomes from ancient pathogens provides distinctive insights into the agents responsible for and the evolutionary dynamics of infectious diseases. This advancement enables the identification of pathogens, including bacteria and viruses, providing insights into disease transmission patterns and the evolution of strains over time (e.g., Drancourt and Raoult 2005; Tsangaras and Greenwood 2012). Genetic analysis can reveal population susceptibility, immune responses, and the complex dynamics of co-infections in ancient societies. Researchers use these data to engage in a form of paleoepidemiology, reconstructing the historical epidemiological landscape.



In the field of bioarchaeology, numerous studies investigate infectious diseases and individuals’ susceptibility to them. However, this has not been related to family groups. A few examples have focused on variables related to sex, age, social status, and skeletal indicators of health (e.g., DeWitte and Hughes-Morey 2012; Gowland 2015; Roberts and Brickley 2018; Godde et al. 2020). In the future, studying infectious diseases within familiar groups in past populations may provide insights into historical outbreaks and how infectious diseases spread within specific groups, their impact, and the responses of communities and societies. Studying infectious diseases within specific families or comparing families based on the frequency or types of infectious diseases can provide valuable insights into the genetic, environmental, and behavioural factors that influence disease susceptibility (e.g., Cooke and Hill 2001; Jirtle and Skinner 2007). By comparing the occurrence of infectious diseases among family members, we might identify genetic factors that may contribute to increased or decreased susceptibility to specific infections. Families often share similar environments, hygiene, lifestyles, diets, and living conditions. Studying infectious diseases within families enables researchers to assess the impact of common environmental exposures on disease transmission. This information is crucial for understanding how living conditions and behaviours within a family setting can contribute to the spread of infectious agents. Families often have close contact and frequent interaction, creating an environment that is conducive for the transmission of infectious diseases. Some individuals may also carry infectious agents without showing symptoms, acting as carriers within a family. Family studies can provide insights into the immunological responses to infectious diseases, particularly across generations within families. This longitudinal perspective can help in understanding how infectious diseases may affect different age groups and influence health outcomes over time.





2.2. The Genetic Perspective


Nowadays, genetics is a valuable tool for finding solutions in historical, anthropological, and archaeological fields (Gomes et al. 2021). Geneticists can provide answers to questions such as infants’ biological sex, biogeographical origin, or external phenotype. In some cases, genetics is the only instrument capable of solving archaeological puzzles, such as determining relationships between individuals buried separately or identifying unrelated individuals buried together. In historical cases, genetic studies have special relevance as they can confirm or even reveal cases of adoption (Lozano-García et al. 2023).



The genetic analysis and its contribution to a family hypothesis are also of great interest, even when this possibility seems non-existent. For example, a woman dies at 20 years of age, leaving behind a male-born child. This individual passed away 50 years later, being buried next to his mother. From an anthropological perspective, it is possible to determine that the burials were not simultaneous. Furthermore, it is also possible to know that the man would have reached a higher age than that of the woman at the time of her death. At a social level, since there is no type of written or oral record, it could be thought that the two are not related, given the discrepancy in ages, which includes the fact that the man was the father of the woman. Genetic analysis without a priori information, for example, without access to ages or morphological degradation aspects of cadavers, would allow us to verify, or at least propose, all previous kinship hypotheses, including maternity.



Genetic analysis of ancient human remains is challenging due to the loss of genetic material over time, particularly when biological tissues are not perfectly conserved. One of the fields that have contributed most to the genetic analysis of ancient human remains has been forensic genetics (Capelli et al. 2003; Palomo-Díez et al. 2018; Gomes et al. 2019), through the implementation of various extraction techniques adapted to different burial circumstances, and different amplification techniques, including the “inhibition” factor in addition to the factors of the scarcity and fragmentation of genetic material (Caragine et al. 2013; Gomes et al. 2017; Huang et al. 2021). The development of specific software, which takes into account, for example, allelic dropout, is also an important factor to consider when carrying out the statistical interpretation of ancient data. However, a major issue associated with this statistical interpretation is the lack of specific databases for ancient populations, as explained later. The use of current databases leads to biased probabilistic values, as they do not reflect possible genetic drift events, such as bottleneck or “founder effects”, and the current allelic and haplotype frequencies may not correspond at all to those of past societies.



The great potential of genetics comes from the fact that individuals biologically share genetic information located in certain genetic markers. Due to how each genetic marker is inherited, it is possible to determine biological kinship maternally, paternally, or both ways. Compared with other types of information, namely archaeological and historical, it is also possible to determine patterns indicative of adoption.



2.2.1. Inheritance of Recombinant Markers


The study of non-coding recombinant markers, specifically those located on autosomal chromosomes and the X-chromosome, is crucial in determining kinship relationships. (Behl et al. 2022; Gomes and Arroyo-Pardo 2022; Kumar 2022). The name “recombinant” comes from the recombination that can occur between homologous chromosomes during cell divisions. In the case of the X-chromosome, this recombination occurs only in female cells, whereas in the case of male cells, recombination occurs between two small portions between the Y chromosome and the X-chromosome (PAR 1 and PAR 2) (Gomes and Arroyo-Pardo 2022).



	(a)

	
Autosomal markers







Both the father and mother transmit one chromosome from each autosomal homologous pair to all their descendants, sons and daughters. That is, each descendant receives 22 autosomal chromosomes from the paternal path and another 22 homologous chromosomes from the mother. This copy that each descendant receives may or may not be the result of a recombination between the autosomal chromosomes of the father and mother, respectively (Behl et al. 2022; Kumar 2022; Manera-Scliar et al. 2023).



	(b)

	
X-chromosomal markers







The specific mode of transmission of the X-chromosome, different from all other human chromosomes (Szibor 2007), is what motivates its use and interest, both at the population level and in complex forensic issues.



In somatic or non-gametic female cells, there is a pair of X-chromosomes that can recombine just as autosomal chromosomes do. However, when referring to a male cell, the X chromosome does not have another homologous chromosome. In these cells, the pair of sex chromosomes is formed by one of the telomeric areas of the chromosomes. However, there is no genetic marker incorporated in commercial kits for forensic genetics located in PAR1. Thus, for forensic studies, it is considered that there is no recombination between the X chromosome and the Y chromosome.



The X chromosome is transmitted peculiarly, since it depends on the biological sex of the individual. A father transmits to all his daughters an entire copy of his X chromosome, without recombination. On the other hand, a mother will transmit to all of her descendants a copy of one of her X chromosomes, and recombination may exist between her homologous X chromosomes (Szibor 2007; Gomes and Arroyo-Pardo 2022).




2.2.2. Inheritance of Lineage Markers


	(a)

	
Maternal lineage







Mitochondrial DNA (mtDNA) is one of the most used markers in the analysis of historical and archaeological samples. Inherited solely maternally, this genetic marker is characterized by a high number of copies in each cell when compared to nuclear DNA (Budowle et al. 2003; Palomo-Díez and López-Parra 2022; Manera-Scliar et al. 2023), which is why, consequently, it is an analysis that normally produces results in old samples.



Thus, one of the advantages of this matrilineal marker is its high number of copies in almost all human cells, as well as its ability to relate individuals belonging to the same family maternally (Budowle et al. 2003; Palomo-Díez and López-Parra 2022; Manera-Scliar et al. 2023), as they must all have the same mitochondrial genetic profile. Indeed, complete mitogenomes, the D-loop region, and diagnostic SNPs can be used to infer the affinity between individuals. One major disadvantage of this genetic marker is that it does not allow for individual identification, as all maternally related individuals will have the same genetic profile. It has a null power of discrimination. For example, if there are four individuals in a tomb and all four have the same mitochondrial genetic profile, it is not possible to obtain a higher degree of precision regarding the degree of kinship between them, only that they are related maternally. The belonging of an individual to a given family will also depend not only on the fact that they have the same mitochondrial genetic profile but also on the frequency of that profile in that specific population; the more frequent this profile, the less likely it is to belong to a particular family through the mother’s side. Until recently, interpreting results in ancient populations using mtDNA data was challenging due to the unavailability of a database of ‘ancient’ mitochondrial DNA. At this moment, the AmtDB database (Ehler et al. 2019) allows for estimating lineage frequencies according to the major European historical periods, including the Middle Ages. Although this database contains only around 2500 mitochondrial genetic profiles, it provides a better understanding of the frequency of lineages in each region.



	(b)

	
Paternal lineage







The study of paternal lineages is particularly relevant, in the case of medieval families, due to the traditional patrilineal inheritance of inheritances, surnames, and kingdoms. At the genetic level, the paternal lineage is analysed through the study of the Y chromosome, a lineage marker that is inherited exclusively paternally (Palomo-Díez and López-Parra 2022; Manera-Scliar et al. 2023), without changes, over several generations, from the father to all his male children. For this reason, male individuals from the same paternal biological family must have the same Y chromosome genetic profile.



Studying this genetic marker allows for the possibility of establishing biological relationships between male individuals, both close, such as brothers or father–son, and distant, such as paternal great-grandfather–grandson. Y-STRs and diagnostic Y-SNPs are the most commonly used markers in this case, allowing for the inference of paternal affinity between individuals. However, studying this patrilineal genetic marker has a major disadvantage in that obtaining results from historical and archaeological samples is difficult, and a complete Y chromosome genetic profile is not commonly found in degraded samples.



To belong to a biological family through the father, individuals must have the same Y-chromosome genetic profile. However, in this case, it is much more difficult to determine the frequency of these genetic profiles in ancient populations, as to date there is no database of ancient Y-chromosome information. For this reason, databases of modern genetic profiles continue to be used, despite plausible differences in frequencies due to possible episodes of genetic drift over the centuries.




2.2.3. The Study of the Families’ Origin


Both lineage markers allow an approximation of the biogeographical origin of individuals (Palomo-Díez and López-Parra 2022; Manera-Scliar et al. 2023). MtDNA allows a study of biogeographical origin through the maternal route, and the Y-chromosome through the paternal side. To carry out this type of study, it is essential to know the frequencies of each lineage in the past, as well as the distribution of each lineage in the territories. In the case of mtDNA, as previously mentioned, the mitochondrial database of ancient DNA, AmtDB (Ehler et al. 2019), has allowed us to delve deeper and compare data between populations in a given period (synchronic study), as well as in the same territory over different periods (diachronic study). Regarding the Y-chromosome, studies that exist on archaeological and historical samples are not yet available on an online and freely accessible platform, which makes it more difficult to carry out studies on haplotypic frequencies and/or genetic drift of this chromosome in past populations.




2.2.4. “Adoption” throughout History-the Biological Perspective


At the historical level, there are several cases of adoption, such as in ancient Rome, or ancient Egyptian society (Lozano-García et al. 2023). However, in later historical periods, such as during European medieval times, adoption ceased to be a subject that was openly discussed, moving into the background. At the level of high elites, the succession of kingdoms and feudal lords was typically passed down to male heirs based on biological lineage. Possibly, people from rural areas adopted orphaned or even extramarital children. However, in general, in medieval times, blood lineage began to take precedence, meaning adoption ceased to be a relevant subject in the literature during this period. However, a genetic study conducted on a “family” grave can demonstrate that a certain individual was adopted or did not share the same maternal and/or paternal family lines. This can happen in the case where, for example, in a document or tombstone it appears that “here lies X, son of A and B”, so a genetic study could demonstrate that, as there is no biological relationship between X, A, and B, the meaning of “son of” could be due to a question of adoption. This study involves the use of recombinant markers, both X-chromosome and autosomal, to confirm the absence of identical alleles due to descent between the supposed “parents” and child(ren). Additionally, the study verifies the matrilineal and/or patrilineal lineages. In this way, a genetic study can confirm or refute a written document or the inscription on a funeral tombstone, where there is information that such a person would be someone else’s (biological) progeny.




2.2.5. How Genetics Contributes to Medieval Family Perspective


There are more and more studies demonstrating the contribution of genetics to the field of “family history” in medieval times (for example, Gamba 2012; Amorim et al. 2018; Deguilloux et al. 2018; Rott et al. 2018; Rath et al. 2022; Dzehverovic et al. 2023; Rath et al. 2024). Next, we describe some examples.



	(a)

	
A triple burial from medieval St. Peter’s cemetery (Cölln/Berlin, modern Germany).







Rath et al. (2022). Genetic and isotope analysis of a triple burial from medieval St. Peter’s cemetery in Cölln/Berlin.



This study analyses a German cemetery where a necropolis of the ancient medieval city is located. They carried out the study of three individuals who were present in the same grave (Figure 1), with the aim of, on the one hand, checking whether they were related and, on the other hand, knowing the possible biogeographical origin of each of the individuals. The analysis of autosomal markers indicated that the three individuals were not closely related. Concerning lineage markers, mtDNA and Y-chromosome analysis allowed the authors to conclude that two of the three individuals would be local, and one would possibly be from abroad, and these results were also corroborated by isotope analysis. Considering the burial of the individuals (Figure 1), the authors consider that “maybe the men shared a social bond not related to genetically detectable parameters, or perhaps the circumstance of their death (e.g., location or cause) is the only thing that brought these three unfortunate souls together. The archaeologists assume that the men were killed by more than one assailant, as the injuries that can be seen on each of the skeletons were caused by different weapons.”



	(b)

	
A simultaneous collective burial in early medieval southern Germany (Bavaria, modern Germany).







Rott et al. (2018). Family graves? The genetics of collective burials in early medieval southern Germany on trial.



This study investigates the kinship between individuals buried together in 13 simultaneous collective graves (Figure 2), in an early medieval necropolis in Aschheim-Bajuwarenring (Bavaria, Germany). Graves were chosen whose individuals or coffins were located on the same burial level, that is, which could be attributed to simultaneous burials. It was found that in small collective burials of up to three individuals, a close genetic relationship might be assumed in most cases. To establish kinship relationships and perform statistical calculations, this study analysed autosomal, mtDNA and Y-chromosome markers. Considering the high number of individuals who died simultaneously and were related to each other, the authors advance a hypothesis linked to a critical stage of medieval Europe, specifically “The Plague”, in this case, the Justinian Plague (541–750 A.D). They also reflect on some forms of burial of individuals, namely when individuals are observed “holding hands”, which could lead an archaeologist to think that the individuals were related, and the genetic study shows that they are not.



	(c)

	
A kinship study in two early medieval necropolises in Hungary and North Italy.







Amorim et al. (2018). In “Understanding 6th-century barbarian social organization and migration through paleogenomics”.



In this study, the analysis of individuals buried in two cemeteries from the high Middle Ages, currently located in Hungary and Northern Italy, was carried out. Despite distinct migration patterns, in both cases, the authors were able to demonstrate that biological kinship relationships “played an important role in these early medieval societies”.



	(d)

	
The King’s identity.







King et al. (2014). Identification of the remains of King Richard III.



This work reveals the identity of an individual who had been missing for five centuries: the English King Richard III himself. Although the analysis carried out was not focused on the analysis of family relationships between medieval individuals, it was truly extraordinary, as it made it possible to identify a monarch who died in the 16th century. To complete this identification, the analysis of lineage markers was carried out. On the one hand, the mtDNA of the human remains (Figure 3) was compared with that of a current living descendant, resulting in a complete match. However, the analysis of the Y chromosome brought a surprise, as there was no match with an alleged living paternal descendant. Given this, the researchers assumed that in the course of this paternal lineage, there had been at least one event of false paternity (or possibly some unofficial adoption). It is important to consider that “false” paternity should be interpreted only in a biological concept, since it could be the case of a social kinship, like an adoption.



The skeleton has been identified as that of the English monarch Richard III through comparative genetic analysis of ancient DNA with current maternal descendants, as well as genetic analysis of the external phenotype. The statistical value obtained from this analysis leaves no doubt about the identification.



	(e)

	
A Medieval burial in medieval Castilla y León (Segovia, modern Spain).







Gamba et al. (2010). Brief communication: Ancient nuclear DNA and kinship analysis: The case of a medieval burial in San Esteban Church in Cuellar (Segovia, Central Spain).



In this study, the authors analyse seven individuals allegedly belonging to an important Spanish lineage, specifically, the Córdoba-Hinestrosa family, possibly related to King Alfonso X. Four graves were studied, one of which was multiple, with the human remains of three individuals. The analysis of the bone and dental remains of these individuals suggests a possible paternity relationship between them. This is significant as the inscriptions on their tombstones do not provide any indication of their possible affiliation. No additional instances of biological kinship were found among the remaining individuals. This suggests that their burial together may have been for social reasons rather than biological ones.



	(f)

	
Kinship in a Merovingian burial (France).







Deguilloux et al. (2018). Investigating the kinship between individuals deposited in exceptional Merovingian multiple burials through aDNA analysis: The case of Hérange burial 41 (Northeast France).



In this case, the authors study a grave (Figure 4), with four individuals, something very uncommon during the Merovingian period in Northern France. In the specific case of this grave, the presence of an adult woman buried together with two children and a teenager is curious, raising the question of the possible relationship between them. Through the study of autosomal and mtDNA markers, it was possible to determine a maternal relationship between the adult woman and the two infant individuals. However, from a biological perspective, there is no genetic relationship between the adult woman and the adolescent individual. Therefore, it is important to consider other types of social relationships, such as maternal relationships through adoption.



	(g)

	
Kinship investigation between 11 people from the medieval city of Travnik (Bosnia and Herzegovina)







Dzehverovic et al. (2023). Kinship analysis of skeletal remains from the Middle Ages.



In this case, the authors analysed the dental remains of 11 individuals buried in three medieval cemeteries in Travnik (Bosnia and Herzegovina). To carry out this study, the researchers carried out the study of autosomal markers, as well as Y chromosome markers. The results demonstrate that of the 11 people, 2 would be related as “brother–sibling”; the authors also state that all male individuals belonged to the same Y chromosome lineage, J2a, an interesting result as this lineage is rare in the current population of Bosnia and Herzegovina.






3. Discussion


The concept of family seems to have changed over time and across regions and human history from prehistoric, presumably matriarchal societies to today’s cultures where the concept of family can be social (Bamford 2004; Leach 2004; Astuti 2009; Viveiros de Castro 2009) or biological, depending on the society or community. During the medieval period, biological issues and genealogy were important, but social kinship also played a significant role. Studying this era is advantageous due to the abundance of written records available to researchers. The study of population mobility is one of the ways of understanding family dynamics, for example, allowing us to understand the migratory flow at higher social levels, e.g., in certain marriages; or at less favoured levels, through migration for work reasons, or to understand the existence of a migratory flow of foreign slaves. Associated with mobility, the study of isotopes makes it possible to determine the dynamics of medieval populations, allowing us to understand the extent to which social levels at the time differed in terms of diet. Not only at a social level but also within the “family”, this study allows us to recognize what the reality of the nutrition of the wife, husband, older children, and infants would be. It enables us to determine whether an individual’s sex and social status are decisive factors in matters of nutrition.



On the other hand, one of the increasingly relevant studies regarding the investigation of medieval populations is related to the determination of physical characteristics possibly associated with pathologies. The study of individuals in bioanthropology allows us to understand the extent to which physically demanding work was associated with specific demographics, such as males or females, lower social classes, or enslaved populations. This study also allows us to determine the evidence of injuries associated with military situations, thus corroborating many of the historical sources that indicate that this individual died in combat. The study of individuals’ physical health allows us to comprehend the overall health status of a population. This is primarily linked to the examination of their diet, as mentioned earlier.



At a genetic level, there are a growing number of projects aimed at understanding the functioning of medieval European societies; however, compared to other historical periods (for example, Lee et al. 2014; Marcus et al. 2020; Bloxam 2023; Cox et al. 2023; Modi et al. 2023; Popović et al. 2023; Sirak 2023; Vitezović 2023; Whittle et al. 2023; Linden 2024), the number of published studies is not abundant enough to allow a generalization of the observations. For instance, research on medieval Iberian societies is limited, making it difficult to determine the correlation between historical sources and bioarchaeological observations.



The seven cases presented here show us different realities. For example, whereas in case (c) there is a strong component of biological kinship in the burial of individuals, in case (a) there is no biological relationship between them; this also occurs in case (d). In these cases, the hypothesis of possible kinship at a social level can be proposed, such as adoption. In the case of (e), (f), or (g), there are buried related individuals and others unrelated. This situation is also curious since although biological ties between individuals are not the most common, a family burial can still be proposed, for example, mother–child(ren)–paternal grandmother. In this example, the paternal grandmother has a biological bond with her grandchild(ren), but not with her daughter-in-law.



Finally, one of the major fields where genetics is increasingly gaining importance is the study of microorganisms from the past (paleopathology) (for example, Economou et al. 2013; Brickley et al. 2020; Alves-Cardoso et al. 2022; Dutour 2023), allowing us to determine cases where a considerable number of individuals are buried together not due to biological kinship factors but rather to a general epidemic.



Bioarchaeological studies are an ideal tool to understand population dynamics in medieval times, rather than to modify them. The article highlights the complexity of defining the concept of family. It was a crucial aspect of life in medieval times, encompassing arranged marriages, the involvement of the Church, and the inheritance of kingdoms or empires. Recognising that an individual may have been buried with another person not because they were biological relatives but because of a social bond (such as adoption) helps us to understand the workings of a society. Although we have a significant amount of written information, we have very little bioarchaeological information.




4. Conclusions


In general, bioarchaeological studies allow us to confirm or at least propose new hypotheses not mentioned in the historical record. The absence of biological links between individuals can often be explained by some form of social kinship, from adoption to other familiar figures who are not expected to have a biological link, such as a father-in-law or daughter-in-law, among others.



As a future perspective, it is necessary to extend the bioarchaeological study to other populations where historical sources are abundant, but bioarchaeological studies on samples from this antiquity are practically absent.







Author Contributions


Conceptualization, C.G. and A.C.; methodology, C.G. and A.C.; investigation, C.G. and A.C.; writing—original draft preparation, C.G. and A.C.; writing—review and editing, C.G. and A.C. All authors have read and agreed to the published version of the manuscript.




Funding


Ana Curto is funded by the Portuguese Foundation for Science and Technology (https://doi.org/10.54499/2020.02110.CEECIND/CP1593/CT0005).




Institutional Review Board Statement


Not applicable for this study.




Informed Consent Statement


Not applicable for this study.




Data Availability Statement


Not applicable for this study.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Alexander Bentley, R. 2006. Strontium isotopes from the earth to the archaeological skeleton: A review. Journal of Archaeological Method and Theory 13: 135–87. [Google Scholar] [CrossRef]

	



Allen, Ann Taylor. 1999. Feminism, Social Science and the Meanings of Modernity: The Debate on the Origin of the Family in Europe and the United States. American Historical Review 104: 1085–113. [Google Scholar] [CrossRef]

	



AlQahtani, Sakher J., Mark P. Hector, and Helen M. Liversidge. 2010. Brief communication: The London atlas of human tooth development and eruption. American Journal of Physical Anthropology 142: 481–90. [Google Scholar] [CrossRef]

	



Alves-Cardoso, Francisca, Sara Palomo-Díez, Alejandro Alonso Conde, Cláudia Gomes, Silvia Casimiro, Rodrigo Banha da Silva, and Eduardo Arroyo-Pardo. 2022. Metagenomic Research of Infectious Diseases in Archaeological Contexts: Evidence from the Hospital Real de Todos-os-Santos (Portugal). Applied Sciences 12: 6096. [Google Scholar] [CrossRef]

	



Amorim, Carlos Eduardo G., Stefania Vai, Cosimo Posth, Alessandra Modi, István Koncz, Susanne Hakenbeck, Maria Cristina La Rocca, Balazs Mende, Dean Bobo, Walter Pohl, and et al. 2018. Understanding 6th-century barbarian social organization and migration through paleogenomics. Nature Communications 9: 3547. [Google Scholar] [CrossRef]

	



Anderson, Abigail, Chilczuk Sophia, Nelson Kaylie, Ruther Roxanne, and Wall-Scheffler Cara. 2023. The Myth of Man the Hunter: Women’s contribution to the hunt across ethnographic contexts. PLoS ONE 18: e0287101. [Google Scholar] [CrossRef] [PubMed]

	



Andolfo, Immacolata, Roberta Russo, Antonella Gambale, and Achille Iolascon. 2016. New insights on hereditary erythrocyte membrane defects. Haematologica 101: 1284. [Google Scholar] [CrossRef] [PubMed]

	



Angastiniotis, Michael, Mary Petrou, Dimitrios Loukopoulos, Bernadette Modell, Dimitrios Farmakis, Panos Englezos, and Androulla Eleftheriou. 2021. The prevention of thalassemia revisited: A historical and ethical perspective by the thalassemia international federation. Hemoglobin 45: 5–12. [Google Scholar] [CrossRef] [PubMed]

	



Astuti, Rita. 2009. Revealing and obscuring rivers’s pedigrees: Biological inheritance and kinship in Madagascar. In Kinship and Beyond: The Genealogical Model Reconsidered. Fertility, Reproduction, and Sexuality. New York and Oxford: Berghahn Books. [Google Scholar]

	



Bamford, Sandra. 2004. Conceiving relatedness: Non-substantial relations among the Kamea of Papua New Guinea. Journal of the Royal Anthropological Institute 10: 287–306. [Google Scholar] [CrossRef]

	



Behl, Akanksha, Amarnath Mishra, and Indresh Kumar Mishra. 2022. Tools and Techniques Used in Forensic DNA Typing. In Handbook of DNA Profiling. Berlin: Springer. ISBN 978-81-16-4317-0. [Google Scholar]

	



Bentley, Alex. 2006. Kinship and mobility during the prehistoric spread of farming: Isotope evidence from the skeletons. General Anthropology 13: 1–10. [Google Scholar] [CrossRef]

	



Bloxam, Anna. 2023. Changing Peoples and Practices: Exploring the Role of Cross-Cultural Contact in the British Neolithic-Bronze Age Transition. Imperial Horizons of the Silk Roads: Archaeological Case Studies 36. [Google Scholar] [CrossRef]

	



Boer, Lucas L., Jana Naue, Laurens De Rooy, and Roelof-Jan Oostra. 2017. Detection of G1138A mutation of the FGFR3 gene in tooth material from a 180-year-old museological achondroplastic skeleton. Genes 8: 214. [Google Scholar] [CrossRef] [PubMed]

	



Brickley, Megan B., Rachel Ives, and Simon Mays. 2020. The study of metabolic bone disease in bioarchaeology. In The Bioarchaeology of Metabolic Bone Disease, 2nd ed. Edited by Megan B. Brickley, Rachel Ives and Simon Mays. New York: Academic Press, pp. 5–22. [Google Scholar] [CrossRef]

	



Brown, Andrew. 2017. Church and Society in England 1000–500. London: Bloomsbury Publishing. [Google Scholar]

	



Budowle, Bruce, Marc W. Allard, Mark R. Wilson, and Ranajit Chakraborty. 2003. Forensics and mitochondrial DNA: Applications, Debates, and Foundations. Annual Review of Genomics and Human Genetics 4: 119–41. [Google Scholar] [CrossRef] [PubMed]

	



Buikstra, Jane E., and Douglas H. Ubelaker, eds. 1994. Standards for Data Collection from Human Skeletal Remains. Fayetteville: Arkansas Archaeological Survey. [Google Scholar]

	



Capelli, Cristian, F. Tschentscher, and Vincenzo L. Pascali. 2003. “Ancient” protocols for the crime scene?: Similarities and differences between forensic genetics and ancient DNA analysis. Forensic Science International 131: 59–64. [Google Scholar] [CrossRef] [PubMed]

	



Caragine, T., K. Currie, C. O’connor, and Z. M. Budimlija. 2013. Low-Template DNA Testing. In Encyclopedia of Forensic Sciences, 2nd ed. Edited by Jay A. Siegel, Pekka J. Saukko and Max M. Houck. New York: Academic Press, pp. 252–56. [Google Scholar] [CrossRef]

	



Case, D. T., L. B. Jones, and A. M. Offenbecker. 2017. Skeletal kinship analysis using developmental anomalies of the foot. International Journal of Osteoarchaeology 27: 192–205. [Google Scholar] [CrossRef]

	



Casey, James, and Juan Hernández-Franco. 1997. Familia, Parentesco y Linaje. Murcia: Universidad de Murcia. [Google Scholar]

	



Česnys, Gintautas, and Janina Tutkuvienė. 2007. Topographical approach to kinship assessment within population according to discrete cranial traits: The 5th–6th cc. Plinkaigalis cemetery. Acta Medica Lituanica 14: 7–16. [Google Scholar]

	



Coia, Valentina, Alice Paladin, Stefania Zingale, M. Croze, E. Cavada, Sandra Lösch, Frank Maixner, and Albert Zink. 2022. Mitogenomic diversity and stable isotopes provide insights into the maternal genetic history, mobility patterns, and diet of early medieval individuals from the Eastern Italian Alps. Archaeological and Anthropological Sciences 14: 233. [Google Scholar] [CrossRef]

	



Cooke, Graham S., and Adrian V.S. Hill. 2001. Genetics of susceptibitlity to human infectious disease. Nature Reviews Genetics 2: 967–77. [Google Scholar] [CrossRef]

	



Cox, Samantha L., Nicole Nicklisch, Michael Francken, Joachim Wahl, Harald Meller, Wolfgang Haak, Kurt W. Alt, Eva Rosenstock, and Iain Mathieson. 2023. Socio-cultural practices may have affected sex differences in stature in Early Neolithic Europe. Nat. Hum. Behav., 1–13. [Google Scholar] [CrossRef]

	



Curto, Ana, and Teresa Fernandes. 2022. Clubfoot and its implications for the locomotion of a medieval skeleton from Estremoz, Portugal. International Journal of Paleopathology 38: 13–17. [Google Scholar] [CrossRef]

	



Cvrček, Jan, Petr Velemínský, Ján Dupej, Luboš Vostrý, and Jaroslav Brůžek. 2018. Kinship and morphological similarity in the skeletal remains of individuals with known genealogical data (Bohemia, 19th to 20th centuries): A new methodological approach. American Journal of Physical Anthropology 167: 541–56. [Google Scholar]

	



Daniell, Christopher. 1997. Death and Burial in Medieval England. London: Routledge. [Google Scholar]

	



De Sanctis, Vincenzo, Christos Kattamis, Duran Canatan, Ashraf T. Soliman, Heba Elsedfy, Mehran Karimi, Shahina Daar, Yasser Wali, Mohamed Yassin, Nada Soliman, and et al. 2017. β-thalassemia distribution in the old world: An ancient disease seen from a historical standpoint. Mediterranean Journal of Hematology and Infectious Diseases 9: e2017018. [Google Scholar] [CrossRef] [PubMed]

	



Deguilloux, Marie-France, Marie-Hélène Pemonge, Maïté Rivollat, and Arnaud Lefebvre. 2018. Investigating the kinship between individuals deposited in exceptional Merovingian multiple burials through aDNA analysis: The case of Hérange burial 41 (Northeast France). Journal of Archaeological Science: Reports 20: 784–90. [Google Scholar] [CrossRef]

	



Denic, Srdjan, Nicolaas Nagelkerke, and Mukesh M. Agarwal. 2008. Consanguineous marriages: Do genetic benefits outweigh its costs in populations with α+-thalassemia, hemoglobin S, and malaria? Evolution and Human Behavior 29: 364–69. [Google Scholar] [CrossRef]

	



DeWitte, Sharon N., and Christopher M. Stojanowski. 2015. The osteological paradox 20 years later: Past perspectives, future directions. Journal of Archaeological Research 23: 397–450. [Google Scholar]

	



DeWitte, Sharon N., and Gail Hughes-Morey. 2012. Stature and frailty during the Black Death: The effect of stature on risks of epidemic mortality in London, AD 1348–50. Journal of Archaeological Science 39: 1412–19. [Google Scholar] [CrossRef] [PubMed]

	



Drancourt, Michel, and Didier Raoult. 2005. Palaeomicrobiology: Current issues and perspectives. Nature Reviews Microbiology 3: 23–35. [Google Scholar] [CrossRef]

	



Dupras, Tosha L., and Henry P. Schwarcz. 2001. Strangers in a strange land: Stable isotope evidence for human migration in the Dakhleh Oasis, Egypt. Journal of Archaeological Science 28: 1199–208. [Google Scholar] [CrossRef]

	



Dutour, Olivier. 2023. The paleopathology and paleoepidemiology of Upper paleolithic tuberculosis: Review of evidence and hypotheses. Tuberculosis 143: 102348. [Google Scholar] [CrossRef]

	



Dzehverovic, Mirela, Belma Jusic, Amela Pilav, Tamara Lukic, and Jasmina Cakar. 2023. Kinship analysis of skeletal remains from the Middle Ages. Forensic Science International: Genetics 63: 102829. [Google Scholar] [CrossRef]

	



Economou, Christos, Anna Kjellström, Kerstin Lidén, and Ioannis Panagopoulos. 2013. Ancient-DNA reveals an Asian type of Mycobacterium leprae in medieval Scandinavia. Journal of Archaeological Science 40: 465–70. [Google Scholar] [CrossRef]

	



Ehler, Edvard, Jiří Novotný, Anna Juras, Maciej Chyleński, Ondřej Moravčík, and Jan Pačes. 2019. AmtDB: A database of ancient human mitochondrial genomes. Nucleic Acids Research 47: D29–D32. [Google Scholar] [CrossRef]

	



Esparza, Ángel, Sara Palomo-Díez, Javier Velasco-Vázquez, Germán Delibes, Eduardo Arroyo-Pardo, and Domingo C. Salazar-García. 2017. Familiar Kinship? palaeogenetic and isotopic evidence from a triple burial of the cogotas in Archaeological culture (Bronze Age, Iberian Peninsula). Oxford Journal of Archaeology 36: 223–42. [Google Scholar] [CrossRef]

	



Fernandes, Teresa, and Catarina Costa. 2007. Klippel-Feil syndrome with other associated anomalies in a medieval Portuguese skeleton (13th–15th century). Journal of Anatomy 211: 681–85. [Google Scholar] [CrossRef]

	



Fowler, Chris. 2022. Social arrangements. Kinship, descent and affinity in the mortuary architecture of Early Neolithic Britain and Ireland. Archaeological Dialogues 29: 67–88. [Google Scholar] [CrossRef]

	



Franco, Hilário, Jr. 2001. A Idade Media: Nascimento do Ocidente. Portuguese Brazilian Edition. São Paulo: Brasiliense, ISBN-10: 8511000550, ISBN-13: 978-8511000559. [Google Scholar]

	



Gamba, Cristina. 2012. Aplicaciones del DNA antiguo a muestras humanas relaciones familiares y estudios poblacionales diacrónicos. Ph.D. thesis, Universidad Complutense de Madrid, Madrid, Spain. [Google Scholar]

	



Gamba, Cristina, Eva Fernandez, Mirian Tirado, Francisco Pastor, and Eduardo Arroyo-Pardo. 2010. Brief communication: Ancient nuclear DNA and kinship analysis: The case of a medieval burial in San Esteban Church in Cuellar (Segovia, Central Spain). American Journal of Physical Anthropology 144: 485–91. [Google Scholar] [CrossRef]

	



Godde, Kanya, Valerie Pasillas, and America Sanchez. 2020. Survival analysis of the Black Death: Social inequality of women and the perils of life and death in Medieval London. American Journal of Physical Anthropology 173: 168–78. [Google Scholar] [CrossRef] [PubMed]

	



Gomes, Cláudia, and Eduardo Arroyo-Pardo. 2022. Usefulness of the X-Chromosome on Forensic Science. In Handbook of DNA Profiling. Berlin: Springer. ISBN 978–81-16-4317-0. [Google Scholar]

	



Gomes, Cláudia, Alejandro Alonso, Domingo Marquina, Marc Guardià, César López-Matayoshi, Sara Palomo-Díez, Bernardo Perea-Peréz, Juan F. Gibaja, and Eduardo Arroyo-Pardo. 2017. “Inhibiting inhibitors”: Preliminary results of a new “DNA extraction-amplification” disinhibition technique in critical human samples. Forensic Science International: Genetics Supplement Series 6: e197–e199. [Google Scholar] [CrossRef]

	



Gomes, Cláudia, Gerard Remolins, Ana María López-Parra, Juan F. Gibaja, Maria Fondevila, Flavio De Angelis, Virginia Veltre, M. Eulàlia Subirà, Carlos Baeza-Richer, Diana Guerrero, and et al. 2020. Paleogenetic evidence of a Pyrenean Neolithic family: Kinship, physical appearance and biogeography multidisciplinary analysis. Journal of Archaeological Science 123: 105226. [Google Scholar] [CrossRef]

	



Gomes, Cláudia, María Fondevila, Concepción Magaña-Loarte, Juan Fernández-Jiménez, José Fernández-Serrano, Sara Palomo-Díez, Carlos Baeza-Richer, Ana María López-Parra, and Eduardo Arroyo-Pardo. 2019. An unusual kinship case from the Spanish Civil War (1936–1939): Ancient versus degraded sample’s investigation. Forensic Science International: Genetics Supplement Series 7: 690–91. [Google Scholar] [CrossRef]

	



Gomes, Cláudia, Sara Palomo-Díez, Ana María López-Parra, and Eduardo Arroyo-Pardo. 2021. Genealogy: The Tree Where History Meets Genetics. Genealogy 5: 98. [Google Scholar] [CrossRef]

	



Goody, Jack. 1983. The Development of the Family and Marriage in Europe. Cambridge and New York: Cambridge University Press. [Google Scholar]

	



Gowland, Rebecca L. 2015. Entangled lives: Implications of the developmental origins of health and disease hypothesis for bioarchaeology and the life course. American Journal of Physical Anthropology 158: 530–40. [Google Scholar] [CrossRef]

	



Haak, Wolfgang, Guido Brandt, Hylke N. de Jong, Christian Meyer, Robert Ganslmeier, Volker Heyd, Chris Hawkesworth, Alistair W.G. Pike, Harald Meller, and Kurt W. Alt. 2008. Ancient DNA, Strontium isotopes, and osteological analyses shed light on social and kinship organization of the Later Stone Age. Proceedings of the National Academy of Sciences USA 105: 18226–31. [Google Scholar] [CrossRef] [PubMed]

	



Hanawalt, Barbara A. 1986. The Ties that Bound: Peasant Families in Medieval England. New York: Oxford University Press. [Google Scholar]

	



Hanihara, Tsunehiko. 2008. Morphological variation of major human populations based on nonmetric dental traits. American Journal of Physical Anthropology: The Official Publication of the American Association of Physical Anthropologists 136: 169–82. [Google Scholar] [CrossRef] [PubMed]

	



Hauser, Gertrud, and Gian Franco De Stefano. 1989. Epigenetic Variants of the Human Skull. Schweizerbart: Stuttgart. [Google Scholar]

	



Hefner, Joseph T., and Stephen D. Ousley. 2014. Statistical classification methods for estimating ancestry using morphoscopic traits. Journal of Forensic Sciences 59: 883–90. [Google Scholar] [CrossRef]

	



Herlihy, David. 1983. The making of the medieval family: Symmetry, structure, and sentiment. Journal of Family History 8: 116–30. [Google Scholar] [CrossRef]

	



Herlihy, David. 1985. Medieval Households (No. 2). Cambridge, MA: Harvard University Press. [Google Scholar]

	



Herlihy, David. 1987. The Family and Religious Ideologies in Medieval Europe. Journal of Family History 12: 3–17. [Google Scholar] [CrossRef]

	



Hrnčíř, Václav, and Jason E. Laffoon. 2019. Childhood mobility revealed by strontium isotope analysis: A review of the multiple tooth sampling approach. Archaeological and Anthropological Sciences 11: 5301–16. [Google Scholar] [CrossRef]

	



Huang, Yuguo, Xiaogang Chen, Xi Li, Panyin Shu, Haoyu Wang, Tingyun Hou, Yuting Wang, Feng Song, and Ji Zhang. 2021. A proof-of-principle study on implementing polymerase chain displacement reaction (PCDR) to improve forensic low-template DNA analysis. Forensic Science International: Genetics 56: 102609. [Google Scholar] [CrossRef] [PubMed]

	



Jiménez-Brobeil, Sylvia A., Drosia Charisi, Zita Laffranchi, Rosa M. Maroto Benavides, Antonio Delgado Huertas, and Marco Milella. 2021. Sex differences in diet and life conditions in a rural Medieval Islamic population from Spain (La Torrecilla, Granada): An isotopic and osteological approach to gender differentiation in al-Andalus. American Journal of Physical Anthropology 175: 794–815. [Google Scholar] [CrossRef]

	



Jirtle, Randy L., and Michael K. Skinner. 2007. Environmental epigenomics and disease susceptibility. Nature Reviews Genetics 8: 253–62. [Google Scholar] [CrossRef]

	



Johnson, Kent M., and Kathleen S. Paul. 2016. Bioarchaeology and Kinship: Integrating Theory, Social Relatedness, and Biology in Ancient Family Research. Journal of Archaeological Research 24: 75–123. [Google Scholar] [CrossRef]

	



King, Turi E., Gloria Gonzalez Fortes, Patricia Balaresque, Mark G. Thomas, David Balding, Pierpaolo Maisano Delser, Rita Neumann, Walther Parson, Michael Knapp, Susan Walsh, and et al. 2014. Identification of the remains of King Richard III. Nature Communications 5: 5631. [Google Scholar] [CrossRef]

	



Klapisch-Zuber, Christiane. 1991. The genesis of the family tree. I Tatti Studies: Essays in the Renaissance 4: 105–29. [Google Scholar] [CrossRef]

	



Klapisch-Zuber, Christiane. 2000. L’ombre des ancêtres:essai sur l’imaginaire médiéval de la parenté. Paris: Fayard Press. ISBN 9-782213-604275. [Google Scholar]

	



Krzewińska, Maja, Anna Kjellström, Torsten Günther, Charlotte Hedenstierna-Jonson, Torun Zachrisson, Ayca Omrak, Reyhan Yaka, Gülsah Merve Kılınç, Mehmet Somel, Veronica Sobrado, and et al. 2018. Genomic and strontium isotope variation reveal immigration patterns in a Viking Age town. Current Biology 28: 2730–38. [Google Scholar] [CrossRef]

	



Kumar, Vikash. 2022. Evaluation of the Autosomal STR Markers and Kits. In Handbook of DNA Profiling. Berlin: Springer. ISBN 978–81-16-4317-0. [Google Scholar]

	



Leach, James. 2004. Creative Land: Place and Procreation on the Rai Coast of Papua New Guinea. Oxford: Berghahn Books, ISBN 10: 1571816933. [Google Scholar]

	



Lee, Esther J., Rebecca Renneberg, Melanie Harder, Ben Krause-Kyora, Christoph Rinne, Johannes Müller, Almut Nebel, and Nicole von Wurmb-Schwark. 2014. Collective burials among agro-pastoral societies in later Neolithic Germany: Perspectives from ancient DNA. Journal of Archaeological Science 51: 174–80. [Google Scholar] [CrossRef]

	



Lévi-Strauss, Claude. 1984. Paroles Données. Paris: Plon. ISBN 2-259-01137-3. [Google Scholar]

	



Lévi-Strauss, Claude. 1987. Anthropology and Myth: Lectures, 1951–82. Oxford: Blackwell. [Google Scholar]

	



Lévi-Strauss, Claude, and Sylvia Modelski. 1999. The Way of the Masks. Vancouver: University of British Columbia Press. [Google Scholar]

	



Liebenberg, Leandi, Gabriele C. Krüger, Ericka N. L’Abbé, and Kyra E. Stull. 2019. Postcraniometric sex and ancestry estimation in South Africa: A validation study. International Journal of Legal Medicine 133: 289–96. [Google Scholar] [CrossRef] [PubMed]

	



Linden, Vander M. 2024. The Bell Beaker Phenomenon in Europe: A Harmony of Difference. Cambridge: Cambridge University Press. [Google Scholar]

	



Lozano-García, Manuel, Cláudia Gomes, Sara Palomo-Díez, Ana María López-Parra, and Eduardo Arroyo-Pardo. 2023. The Study of Adoption in Archaeological Human Remains. Genealogy 7: 38. [Google Scholar] [CrossRef]

	



Lucy, Sam. 1994. Children in Early Medieval Cemeteries. Archaeological Review from Cambridge 13: 21–34. [Google Scholar]

	



Maixner, Frank, Julia Gresky, and Albert Zink. 2021. Ancient DNA analysis of rare genetic bone disorders. International Journal of Paleopathology 33: 182–87. [Google Scholar] [CrossRef]

	



Manera-Scliar, Gabriel, Santiago Hernández, Miguel Martín-López, and Cláudia Gomes. 2023. Difficulties in Kinship Analysis for Victims’ Identification in Armed Conflicts. Genealogy 7: 31. [Google Scholar] [CrossRef]

	



Marcão, Ana, Celeste Barreto, Luísa Pereira, Luísa Guedes Vaz, José Cavaco, Ana Casimiro, Miguel Félix, Teresa Reis Silva, Telma Barbosa, Cristina Freitas, and et al. 2018. Cystic fibrosis newborn screening in Portugal: PAP value in populations with stringent rules for genetic studies. International Journal of Neonatal Screening 4: 22. [Google Scholar] [CrossRef]

	



Marcus, Joseph H., Cosimo Posth, Harald Ringbauer, Luca Lai, Robin Skeates, Carlo Sidore, Jessica Beckett, Anja Furtwängler, Anna Olivieri, Charleston W. K. Chiang, and et al. 2020. Genetic history from the Middle Neolithic to present on the Mediterranean island of Sardinia. Nature Communications 11: 939. [Google Scholar] [CrossRef]

	



Maschek, Dominik. 2024. Mediterranean: Roman Period. In Encyclopedia of Archaeology, 2nd ed. Edited by Thilo Rehren and Efthymia Nikita. New York: Academic Press, pp. 1060–72. [Google Scholar] [CrossRef]

	



Maynes, Mary Jo, and Ann Waltner. 2012. The Family A World History (New Oxford World History). New York: Oxford University Press, ISBN 10: 0195338146. [Google Scholar]

	



McNamara, Jo Ann. 1983. A New Song: Celibate Women in the First Three Christian Centuries. In Women and History. New York: Haworth Press, pp. 6–7. [Google Scholar]

	



Mitchell, Linda. 2007. Family Life in The Middle Ages (Family Life through History), 1st ed. Westport: Greenwood Press, ISBN 10: 031333630X, ISBN 13: 9780313336300. [Google Scholar]

	



Modi, Alessandra, Davide Attolini, Valentina Zaro, Lisa Pisaneschi, Gabriel Innocenti, Stefania Vai, David Caramelli, Jacopo Moggi Cecchi, Andrea Quagliariello, Marta Mariotti Lippi, and et al. 2023. Combined metagenomic and archaeobotanical analyses on human dental calculus: A cross-section of lifestyle conditions in a Copper Age population of central Italy. Quaternary International 653–54: 69–81. [Google Scholar] [CrossRef]

	



Moulton, Carroll. 1998. Ancient Greece and Rome: An Encyclopedia for Students, 1st ed. New York: Charles Scribners & Sons, p. 169. ISBN 0684805073. [Google Scholar]

	



Nehlich, Olaf. 2015. The application of sulphur isotope analyses in archaeological research: A review. Earth-Science Reviews 142: 1–17. [Google Scholar] [CrossRef]

	



Olsen, Karyn C., Christine D. White, Fred J. Longstaffe, Frank J. Rühli, Christina Warinner, and Domingo C. Salazar-García. 2018. Isotopic anthropology of rural German medieval diet: Intra-and inter-population variability. Archaeological and Anthropological Sciences 10: 1053–65. [Google Scholar] [CrossRef]

	



Orme, Nicholas. 2001. Medieval Children. Yale: Yale University Press, ISBN-10: 0300097549. [Google Scholar]

	



Ousley, S., and R. Jantz. 2013. Fordisc 3: Dritte Generation der computergestützten forensischen Anthropologie. Rechtsmedizin 23: 97–99. [Google Scholar] [CrossRef]

	



Ozment, Steven. 1983. When Fathers Ruled: Family Life in Reformation Europe. Cambridge: Harvard University Press, ISBN-10: 0674951212, ISBN-13: 978-0674951211. [Google Scholar]

	



Paladin, Alice, Negahnaz Moghaddam, Agnieszka Elzbieta Stawinoga, Inga Siebke, Valentina Depellegrin, Umberto Tecchiati, Sandra Lösch, and Albert Zink. 2020. Early medieval Italian Alps: Reconstructing diet and mobility in the valleys. Archaeological and Anthropological Sciences 12: 1–20. [Google Scholar] [CrossRef]

	



Palamenghi, Andrea, Debora Mazzarelli, Annalisa Cappella, Danilo De Angelis, Chiarella Sforza, Cristina Cattaneo, and Daniele Gibelli. 2023. Digital pair-matching of iliac bones: Pilot study on a three-dimensional approach with models acquired through stereophotogrammetry. International Journal of Legal Medicine 137: 105–13. [Google Scholar] [CrossRef] [PubMed]

	



Palomo-Díez, Sara, and Ana María López-Parra. 2022. Utility and Applications of Lineage Markers: Mitochondrial DNA and Y Chromosome. In Handbook of DNA Profiling. Berlin: Springer. ISBN 978-81-16-4317-0. [Google Scholar]

	



Palomo-Díez, Sara, Ángel Esparza-Arroyo, Cláudia Gomes, Olga Rickards, Javier Velasco-Vázquez, Ana María López-Parra, Carlos Baeza Richer, Cristina Martínez-Labarga, and Eduardo Arroyo-Pardo. 2017. Genetic characterization and determination of the number of individuals by molecular analysis in a prehistoric finding. Forensic Science International: Genetics Supplement Series 6: e487–e489. [Google Scholar] [CrossRef]

	



Palomo-Díez, Sara, Ángel Esparza Arroyo, Mirian Tirado-Vizcaíno, Javier Velasco Vázquez, Ana María López-Parra, Cláudia Gomes, Carlos Baeza-Richer, and Eduardo Arroyo-Pardo. 2018. Kinship analysis and allelic dropout: A forensic approach on an archaeological case. Annals of Human Biology 45: 365–68. [Google Scholar] [CrossRef] [PubMed]

	



Partiot, Caroline, Dominique Castex, Valérie Delattre, Bruno Maureille, and Mark Guillon. 2023. Non-metric variations in individuals who died during the perinatal period in past populations: Recording protocol and comparative data. Bulletins et mémoires de la Société d’Anthropologie de Paris. BMSAP 35: 56–66. [Google Scholar] [CrossRef]

	



Pederzani, Sarah, and Kate Britton. 2019. Oxygen isotopes in bioarchaeology: Principles and applications, challenges and opportunities. Earth-Science Reviews 188: 77–107. [Google Scholar] [CrossRef]

	



Pilloud, Marin A., and Clark Spencer Larsen. 2011. “Official” and “practical” kin: Inferring social and community structure from dental phenotype at Neolithic Çatalhöyük, Turkey. American Journal of Physical Anthropology 145: 519–30. [Google Scholar] [CrossRef] [PubMed]

	



Popović, Danijela, Magdalena Krajcarz, Maciej Krajcarz, Zora Bielichová, Jelena Bulatović, Peter Csippán, Michał Golubiński, Daniel Makowiecki, Adrian Marciszak, Nemanja Marković, and et al. 2023. Abstract Book. Estonian National Museum Tracing the early spread of domestic cat in Central Europe: Human-mediated dispersal or natural introgression? Paper presented at 10th Meeting of the International Society for Biomolecular Archaeology (ISBA) New Horizons in Biomolecular Archaeology, Tartu, Estonia, September 13–16; p. 164. [Google Scholar]

	



Rath, Kristin, Alexandra Käßner, Claudia Melisch, Natasha Powers, Marion Tichomirowa, Marion Nagy, Ronny Friedrich, Johanna Riege, and Jessica Rothe. 2022. Genetic and isotope analysis of a triple burial from medieval St. Peter’s cemetery in Cölln/Berlin. Forensic Science International: Genetics 59: 102718. [Google Scholar] [CrossRef] [PubMed]

	



Rath, Kristin, Jessica Rothe, Frederik Saulich, Marion Nagy, and Claudia Melisch. 2024. Genetic analysis of multiple burials from the medieval churchyard from the St. Peters church of old Cölln/Berlin. Journal of Archaeological Science: Reports 53: 104337. [Google Scholar] [CrossRef]

	



Reitsema, Laurie J., and Giuseppe Vercellotti. 2012. Stable isotope evidence for sex-and status-based variations in diet and life history at medieval Trino Vercellese, Italy. American Journal of Physical Anthropology 148: 589–600. [Google Scholar] [CrossRef]

	



Reitsema, Laurie J., Douglas E. Crews, and Marek Polcyn. 2010. Preliminary evidence for medieval Polish diet from carbon and nitrogen stable isotopes. Journal of Archaeological Science 37: 1413–23. [Google Scholar] [CrossRef]

	



Reynolds, Susan. 1994. Fiefs and Vassals: The Medieval Evidence Reinterpreted. Oxford: Clarendon Press. [Google Scholar]

	



Roberts, Charlotte A., and Megan Brickley. 2018. Infectious and metabolic diseases: A synergistic relationship. In Biological Anthropology of the Human Skeleton, 3rd ed. Edited by Anne M. Katzenberg and Anne L. Grauer. Hoboken: John Wiley & Sons, Inc., pp. 415–46. [Google Scholar] [CrossRef]

	



Roca-Rada, Xavier, Sofia Tereso, Adam B. Rohrlach, André Brito, Matthew P. Williams, Cláudia Umbelino, Francisco Curate, Ira W. Deveson, Yassine Souilmi, António Amorim;, and et al. 2022. A 1000-year-old case of Klinefelter’s syndrome diagnosed by integrating morphology, osteology, and genetics. The Lancet 400: 691–92. [Google Scholar] [CrossRef]

	



Rogers, Juliet. 1984. Skeletons from the lay cemetery at Taunton Priory. The Archaeology of Taunton 8: 100–20. [Google Scholar]

	



Rott, Andreas, Bernd Päffgen, Brigitte Haas-Gebhard, Joris Peters, and Michaela Harbeck. 2018. Family graves? The genetics of collective burials in early medieval southern Germany on trial. Journal of Archaeological Science 92: 103–15. [Google Scholar] [CrossRef]

	



Scott, G. Richard, Marin A. Pilloud, David Navega, João D’Oliveira Coelho, Eugénia Cunha, and Joel D. Irish. 2018. rASUDAS: A new web-based application for estimating ancestry from tooth morphology. Forensic Anthropology 1: 18–31. [Google Scholar] [CrossRef]

	



Sellevold, Berit J. 2008. Child burials and children’s status in medieval Norway. In Youth and Age in the Medieval North. Leiden: Brill, pp. 57–71. [Google Scholar]

	



Shaw, Barry, Carla L. Burrell, Darrell Green, Ana Navarro-Martinez, Daniel Scott, Anna Daroszewska, Rob van’t Hof, Lynn Smith, Frank Hargrave, Sharad Mistry, and et al. 2019. Molecular insights into an ancient form of Paget’s disease of bone. Proceedings of the National Academy of Sciences USA 116: 10463–72. [Google Scholar] [CrossRef]

	



Shoesmith, Ron. 1980. Hereford City Excavations: Excavations at Castle Green (No. 36). York: Council for British Archaeology. [Google Scholar] [CrossRef]

	



Sirak, Kendra. 2023. DNA insights into Neolithic society. Nature Human Behaviour 7: 1245–46. [Google Scholar] [CrossRef]

	



Slice, Dennis E., and Ann Ross. 2009. 3D-ID: Geometric morphometric classification of crania for forensic scientists. Proceedings of the National Academy of Sciences USA 106: 2124–29. [Google Scholar]

	



Sousa, Sérgio B., Fabiana Ramos, Paula Garcia, Rui P. Pais, Catarina Paiva, Philip L. Beales, Gudrun E. Moore, Jorge M. Saraiva, and Raoul C.M. Hennekam. 2014. Intellectual disability, coarse face, relative macrocephaly, and cerebellar hypotrophy in two sisters. American Journal of Medical Genetics Part A 164: 10–14. [Google Scholar] [CrossRef] [PubMed]

	



Springate, Megan E. 2020. Intersectionality, queer archaeology, and sexual effects: Recent advances in the archaeology of sexualities. In The Routledge Handbook of Global Historical Archaeology. Edited by Charles E. Orser Jr., Andres Zarankin, Pedro Funari, Susan Lawrence and James Symonds. New York: Routledge, pp. 95–116. [Google Scholar]

	



Springs Pacelli, C., and N. Márquez-Grant. 2010. Evaluation of dental non-metric traits in a medieval population from Ibiza (Spain). Bulletin of the International Association for Paleodontology 4: 16–28. [Google Scholar]

	



Stroud, Gillian, and Richard L. Kemp. 1993. Cemeteries of St. Andrew, Fishergate. The Archaeology of York 12: 121–294. [Google Scholar]

	



Szibor, Reinhard. 2007. X-chromosomal markers: Past, present and future. Forensic Science International 1: 93–99. [Google Scholar] [CrossRef] [PubMed]

	



Tomaszewska, Agnieszka, and Barbara Kwiatkowska. 2019. Non-metric traits, physiological stress indicators and paleopathological lesion on human skeletal remains from an early modern cemetery in Wyszyński Street, Wrocław, Poland (15th–18th centuries AD). Anthropological Review 82: 191–202. [Google Scholar] [CrossRef]

	



Toso, Alice, Sara Gaspar, Rodrigo Banha da Silva, Susana J. Garcia, and Michelle Alexander. 2019. High status diet and health in Medieval Lisbon: A combined isotopic and osteological analysis of the Islamic population from São Jorge Castle, Portugal. Archaeological and Anthropological Sciences 11: 3699–716. [Google Scholar] [CrossRef]

	



Tsangaras, Kyriakos, and Alex D. Greenwood. 2012. Museums and disease: Using tissue archive and museum samples to study pathogens. Annals of Anatomy-Anatomischer Anzeiger 194: 58–73. [Google Scholar] [CrossRef] [PubMed]

	



Vach, Wener, and Kurt W. Alt. 1993. Detection of kinship structures in prehistoric burial sites based on odontological traits. In Computing the Past. Oxford: Alden Press, pp. 287–21. [Google Scholar]

	



Vitezović, Selena. 2023. Neolithisation of the Balkans: One hundred years of research. Archaeological Theory at the Edge, 33–54. [Google Scholar]

	



Viveiros de Castro, Eduardo. 2009. The gift and the given: Three nano-essays on kinship and magic. In Kinship and Beyond: The Genealogical Model Reconsidered. Fertility, Reproduction and Sexuality. London: Berghahn Books. [Google Scholar]

	



Walter, Brittany S., Sharon N. DeWitte, Tosha Dupras, and Julia Beaumont. 2020. Dietary variation in an urbanizing city: A temporal analysis of diet in late medieval London using stable isotope analysis. In The Bioarchaeology of Urbanization: The Biological, Demographic, and Social Consequences of Living in Cities. Edited by Tracy K. Betsinger and Sharon N. DeWitte. New York: Springer, pp. 93–117. [Google Scholar]

	



Watson, Greig. 2015. Richard III Burial: Should His Remains Stay on Display? Available online: https://www.bbc.com/news/uk-england-leicestershire-31642375 (accessed on 12 December 2023).

	



Watts, Rebecca. 2015. The long-term impact of developmental stress. Evidence from later medieval and post-medieval London (AD1117–1853). American Journal of Physical Anthropology 158: 569–80. [Google Scholar] [CrossRef] [PubMed]

	



Webber, Daniel M., Stewart L. MacLeod, Michael J. Bamshad, Gary M. Shaw, Richard H. Finnell, Sanjay S. Shete, John S. Witte, Stephen W. Erickson, Linda D. Murphy, and Charlotte Hobbs. 2015. Developments in our understanding of the genetic basis of birth defects. Birth Defects Research Part A: Clinical and Molecular Teratology 103: 680–91. [Google Scholar] [CrossRef]

	



Wemple, Suzanne Fonay. 1981. Women in Frankish Society: Marriage and the Cloister, 500–900. Philadelphia: University of Pennsylvania Press. [Google Scholar]

	



Whitehouse, Ruth. 2006. Gender Archaeology in Europe. In Handbook of Gender in Archaeology. Lanham: Rowman Altamira, p. 744. ISBN 0759106789. [Google Scholar]

	



Whittle, Alasdair, Joshua Pollard, and Susan Greaney, eds. 2023. Ancient DNA and the European Neolithic: Relations and Descent. Oxford: Oxbow Books. [Google Scholar] [CrossRef]

	



Wood, James W., George R. Milner, Henry C. Harpending, Kenneth M. Weiss, Mark N. Cohen, Leslie E. Eisenberg, Dale L. Hutchinson, Rimantas Jankauskas, Gintautas Cesnys, Gintautas Česnys, and et al. 1992. The osteological paradox: Problems of inferring prehistoric health from skeletal samples [and comments and reply]. Current Anthropology 33: 343–70. [Google Scholar] [CrossRef]








[image: Genealogy 08 00020 g001] 





Figure 1. The grave contains the three analysed individuals. Source: Rath et al. (2022). Genetic and isotope analysis of a triple burial from medieval St. Peter’s cemetery in Cölln/Berlin. 
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Figure 2. Example of individuals from a quintuple burial. Source: Rott et al. 2018. Family graves? The genetics of collective burials in early medieval southern Germany on trial. 
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Figure 3. Bone remains were later found associated with the English monarch Richard III, who died in the 16th century and who had been in an unknown location for almost 530 years. On the right, one of the painted representations of the monarch, used as a source of comparison for the genetic analysis of the external phenotype Source: Watson (2015), https://www.bbc.com/news/uk-england-leicestershire-31642375, consulted on 12 December 2023. 
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