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The Bioarchaeology of Children

This book is the first to be devoted entirely to the study of children’s
skeletons from archaeological and forensic contexts. It provides an exten-
sive review of the osteological methods and theoretical concepts of their
analysis. Non-adult skeletons provide a wealth of information on the
physical and social life of the child from their growth, diet and age at
death, to factors that expose them to trauma and disease at different
stages of their lives. This book covers non-adult skeletal preservation;
the assessment of age, sex and ancestry; growth and development; infant
and child mortality including infanticide; weaning ages and diseases of
dietary deficiency; skeletal pathology; personal identification; and expo-
sure to trauma from birth injuries, accidents and child abuse, providing new
insights for undergraduates and postgraduates in osteology, palaeopathol-
ogy and forensic anthropology.

M A R Y E. L EW I S is a lecturer at the University of Reading and has
taught palaeopathology and forensic anthropology to undergraduate and
postgraduate students for over 10 years. Mary is also an advisor to the
police and has served as a registered forensic anthropologist for the
Ministry of Defence.
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1 The bioarchaeology of children

1.1 Children in archaeology

This book reviews the current status of children’s skeletal remains in biological
and forensic anthropology. Child skeletons provide a wealth of information on
their physical and social life from their growth and development, diet and age
at death, to the social and economic factors that expose them to trauma and
disease at different stages of their brief lives. Cultural attitudes dictate where
and how infants and children are buried, when they assume their gender identity,
whether they are exposed to physical abuse, and at what age they are considered
adults. Similarly, children may enter the forensic record as the result of warfare,
neglect, abuse, murder, accident or suicide and the presence of young children
within a mass grave has powerful legal connotations. The death of a child under
suspicious circumstances is highly emotive and often creates intense media
coverage and public concern, making the recovery and identification of their
remains more pressing. In forensic anthropology, techniques used to provide a
biological and personal identification as well as the cause and manner of death
provide particular challenges.

The study of children and childhood in social archaeology emerged out of
gender theory in the 1990s, and has gradually increased in its sophistication,
moving children out of the realm of women’s work, to participating and active
agents in the past, with their own social identity, material culture and influence
on the physical environment around them. Children who were once invisible in
the archaeological record are slowly coming into view. The primary data for the
archaeology of childhood are the children themselves, and in order to progress
this new discipline, it is important to examine how bioarchaeologists derive the
data from which social interpretations are made, and the limitations that are
inherent in the methods and nature of immature skeletal material, including the
impact of the burial environment on their recovery.

Comparative studies of children from archaeological contexts have been com-
plicated by the eclectic use of terminology that both describes the skeleton as a
child and prescribes an age for the individual. For example, the use of the term
‘infant’ properly assigned to those under 1 year of age, has been used to describe
children aged up to 5 years, whereas ‘juvenile’ can be divided into ‘juvenile I’

1



2 The bioarchaeology of children

Table 1.1 Age terminology used in this volume

Term Period

Embryo First 8 weeks of intra-uterine life
Fetus From 8 weeks of intra-uterine life to birth
Stillbirth Infant born dead after 28 weeks gestation
Perinatal, perinate Around birth, from 24 weeks gestation to 7 postnatal days
Neonatal, neonate Birth to 27 postnatal days
Post-neonatal 28–346 postnatal days (1 year)
Infant Birth to 1 year
Non-adult ≤17 years
Child 1–14.6 years
Adolescent 14.6–17.0 years
Adult >17 years

or ‘juvenile II’ with a variety of ages assigned. One of the most popular terms
used by osteologists to describe children is ‘sub-adult’. This term is problem-
atic as it has been used to define a specific age category within the childhood
period. More fundamentally, sub-adult implies that the study of these remains
is somehow less important than that of the adults (i.e. sub = below). Through-
out this book children are described as ‘non-adults’ encompassing all children
recovered from the archaeological record up to the age of 17 years. Additional
terms divide this overarching category into critical physiological periods of the
child’s life (Table 1.1). These terms are used for ease of reference and provide
a biological basis for discussion; they are not intended to describe the complex
social experience of the youngest members of every society, past or present.

This book is divided into nine chapters, covering the development of child-
hood archaeology and the osteological study of non-adult remains; factors
affecting preservation; assessment of their age, sex and ancestry; growth and
development; infant and child mortality including infanticide; weaning ages
and diseases of dietary deficiency; skeletal pathology; and exposure to trauma
from birth injuries, accidents and child abuse. The final chapter considers some
future directions for the study of children in bioarchaeology. The following
sections explore the gradual development of childhood theory in archaeology
and the rise of research into non-adult skeletal remains in both biological and
forensic anthropology.

1.2 A history of childhood

Studies of the history of childhood began in 1960 when Philip Ariès published
Centuries of Childhood: A Social History of Family Life. Ariès argued that
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the ‘childhood’ we know today, which may perhaps be described as a period
of ‘cosseted dependency’ (Derevenski, 2000:4), did not exist until the early
modern period. Prior to this, parents were unsympathetic and detached from
their children, dressing them and expecting them to behave as miniature adults.
Such indifference was considered a coping mechanism to the constant threat
of infant mortality (Ariès, 1960). In the past, we were led to believe, a child’s
upbringing was a combination of neglect and cruelty. Further debates in the
1970s developed the theme (De Mause, 1974; Shorter, 1976; Stone, 1977),
while later discourses began to challenge this traditional view (Attreed, 1983;
Hanawalt, 1986, 1993; Swanson, 1990; Shahar, 1992). Historians and social
archaeologists have now updated and revised our impressions of childhood. In
past societies, stages of life that correspond to childhood were recognised and
marked by social events or burial practices. Many parents loved their children,
sometimes to distraction. For example, Finucane (1997) concentrated on the
‘miracle’ texts of the medieval period which contained numerous tales of family
and village reactions to a child’s death or illness, with parents crippled by grief or
friends and relatives praying by a riverbank for the recovery of a drowned child.
Although important, these studies focussed on the attitude of adults towards
children, rather than viewing the past through a child’s eyes.

The study of children and childhood in archaeology emerged out of gender
theory in the 1990s (Derevenski, 1994, 1997; Moore and Scott, 1997). Previ-
ously, children had been considered ‘invisible’ in the archaeological record,
but a feminist reassessment of the past placed specific emphasis on gender and
age and with this, on the nature of childhood. Lillehammer (1989) was one
of the first to address the role of children in archaeology. She suggested that
through the use of burial, artefacts, ethnography and osteology we could gain
insight into the relationship the child had both with its physical environment
and the adult world. This was followed by an examination of documentary and
archaeological evidence for the child in the Anglo-Saxon and medieval peri-
ods (Coulon, 1994; Crawford, 1999; Orme, 2001), with Scott (1999) providing
a multicultural view on aspects of infancy and infanticide. Crawford (1991)
studied the Anglo-Saxon literature for clues as to when children were subject
to adult laws. Beausang (2000) expanded this theory of childhood to incorpo-
rate the concepts and practice of childbirth in the past, with the recognition of
birthing artefacts in the archaeological record. Although a promising start, these
studies have been criticised for maintaining the idea that children were passive
recipients in their communities, invariably linked to the activities of women
(Wilkie, 2000). Furthermore, the category of ‘child’ is often used in order to
investigate the construction of ‘adult’ (Derevenski, 2000). Neither approach
allows us to explore the role of the child as an independent agent in the past.
Wilkie (2000) went some way to redress this balance when she used evidence
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of the toy industry in the eighteenth and nineteenth centuries to illustrate how,
through their own material culture, children displayed their sense of identity
and defined their own distinctive social networks and liaisons.

1.2.1 Defining childhood

B O R E D O M !!! S H O O T I N G !!! S H E L L I N G !!! P E O P L E B E I N G

K I L L E D !!! D E S P A I R !!! H U N G E R !!! M I S E R Y !!! F E A R ! ! ! That’s my
life! The life of an innocent eleven-year-old schoolgirl!! . . . A child without
games, without friends, without sun, without birds, without nature, without
fruit, without chocolate or sweets . . . In short, a child without a childhood.

Extract from the diary of a child in the Sarajevo conflict, 1992; from Cunningham
(1995:1)

As this entry from the diary of a child in war-torn Sarajevo testifies, children
have an expectation of what childhood should be. No matter what period we are
examining, childhood is more than a biological age, but a series of social and
cultural events and experiences that make up a child’s life. Childhood can be
defined as a period of socialising and education, where children learn about their
society, gender roles and labour through play. The initial dependence on their
parents for nourishment and protection slowly diminishes as the child ages and
becomes an independent member of society. The time at which these transitions
take place varies from one culture to another, and has a bearing on the level of
interaction children have with their environment, their exposure to disease and
trauma, and their contribution to the economic status of their family and society.
The Western view of childhood, where children do not commit violence and
are asexual, has been challenged by studies of children that show them learning
to use weapons or being depicted in sexual poses (Derevenski, 2000; Meskell,
2000). What is clear is that we cannot simply transpose our view of childhood
directly onto the past.

Bogin (1997, 1998) takes an evolutionary approach to childhood theory.
Childhood is a period in the human life cycle not found in any other mammal,
and for Bogin this is defined as a period of time between the ages of 3 and 7
years, when ‘the youngster is weaned from nursing but still depends on older
people for feeding and protection’ (Bogin, 1997:64). The child is constrained
by its immature dentition, small digestive system and calorie-demanding brain,
which influence the type and amounts of food it can consume. ‘Juvenility’
occurs with the eruption of the permanent dentition, and when children are able
to procure and consume their own foods, as the brain and body growth diminish
to less than 50% of total energy needs, and they undergo a cognitive shift. This
period begins at the age of 7 and ends with the onset of puberty (c.10 years
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in girls, c.12 years in boys). Bogin (1998) asserts that in humans, childhood
performs several functions: an extended period for brain growth, time to acquire
technical skills, time for socialisation and an aid to adult reproduction. That is,
that the childhood period allows the mother to wean the child and produce other
offspring, by passing the energy expenditure of feeding and caring for the child
onto siblings and post-reproductive members of society, such as grandparents
(Key, 2000). This urge to care for the child is manipulated through the child’s
retention of its infantile appearance (large cranium, small face and body); that
is to say, children are ‘cute’. As the body and brain slow in their growth during
this period, they require less energy expenditure to feed but are protected during
times of hardship (Bogin, 1998). Many would object to this purely biological
view of childhood, as it ignores social theories of when a child becomes an
‘adult’ and a fully fledged member of a society, something that is culturally
defined. Hanawalt (2002) argues that in order for a child to survive, it must not
only be nursed, fed and kept warm (biological survival), but also be played with
and talked to (cultural survival).

1.2.2 Defining the child: biological versus cultural age

One of the resounding issues with the definition of a ‘child’ in archaeological
contexts is the use of physiological age to determine a social category (Gowland,
2001; Baxter, 2005). Physiological age is a biological reality, whereas ‘child’
is a culturally loaded term. The age at which an individual leaves the world of
dependency, learning and play, and takes on roles of work and social responsi-
bility is neither distinct nor universal. That there are three types of age category,
‘biological’, ‘chronological’ and ‘social’, is not denied, but in order to examine
the past life-course we need to have consistency in the raw data (the skeletal
remains), and use accurate osteological assessments of age and physiological
development as a marker from which to base our interpretations of the social
understanding of age in the past. Biological age is not irrelevant in the way
in which society treats a child. It affects children’s connection to their phys-
ical and social environment, from total dependency during infancy, to when
they begin to crawl, walk, talk and communicate with the adults and chil-
dren around them (Table 1.2). These abilities are physiologically determined
and they dictate how the child interacts. In particular, the misuse of the term
‘infant’ to refer to children between the ages of 1 and 3 years or 1 and 5 years
in studies that use skeletal evidence as their data misses this point. As an infant
(under 1 year), the child is particularly vulnerable to disease and death, and
its chances of survival significantly increase after the first year. Children who
die at around 2 years of age may be reflecting inadequate weaning methods or
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Table 1.2 Child development milestones from birth to 5 years

Birth to 8 months 8 months to 1.5 years 1.5 to 3 years 5 years

Lifts and holds up
head

Begins to crawl and
may stand aided by
furniture

Stands on one foot or
on tiptoe

Turns over unaided (7
months)

Can throw without
losing balance

Can run, skip, climb
and has a developed
sense of balance

Dresses and
undresses

Reaches towards
objects

Handles finger-foods
Uses spoons and cups

Imitates others

Becomes anxious
when separated from
loved ones

Understands people
and objects still exist
when they cannot be
seen

Smiling and gazing Shows affection by
kissing and hugging

Expresses pride,
pleasure,
embarrassment and
shame

Responds to name Listens to stories Tells stories

Explores environment Understands the future
and the past

Interacts with other
children

Social interaction
and role-playing

Gurgles and babbles to
communicate

Forms simple
sentences

Uses sentences to
communicate feelings
and needs

Asks questions
about the meaning
of words

Has no understanding
of ‘male’ and ‘female’

Understands ‘male’
and ‘female’ through
dress and over time,
but not changing
situations

Understands ‘male’
and ‘female’
through time and
situations: ‘gender
consistency’

Source: Collated from Berhrman et al. (1996) and Kohlberg (1966).

unsanitary conditions, and those that make it to 3 years are talking, playing and
actively mobile. By 5 years they are capable of contributing to the household
with minor chores. To categorise this most vital developmental period into one
age category, ‘infant’, will mask important physiological and, hence, social
advancements.

Derevenski (1997) refers to Kohlberg’s (1966) work on a child’s understand-
ing of gender roles. Before the age of 2, a child has no concept of male or
female but after 2 years of age, they begin to recognise males and females by
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visual prompts such as clothing. Between the ages of 3 and 4 years, a child’s
concept of gender becomes stable, and is understood through time. Hence, if
you are male when you are young, the child understands that you will be male
as an adult, but if a male begins to perform what the child perceives as female
roles, the male would become female. A stage of ‘gender consistency’ through
time and situation is not reached until the child is 5 (Table 1.2). Wiley and Pike
(1998) suggested the use of developmental stages rather than chronological
age to devise child mortality rates to take into account the activity of the child
(crawling, weaning, walking), which is often related to their cause of death
through exposure to disease and accidental injury. Although they propose this
method for use in modern communities where calendar age is rarely recorded,
the application of such developmental age categories into archaeological stud-
ies has the advantage of placing the child at the centre of the study by examining
the environment from their vantage point.

Although biological age categories provide data from which interpretations
are made, adult perceptions of the ability, maturity and responsibilities of chil-
dren at each age are culturally determined, and must be considered when trying
to ask questions about past child activity and health. In the later medieval
period, the ages of 8–12 years represented a time when children would begin
their apprenticeships (Cunningham, 1995), and children as young as 12 and
14 years could be married in ancient Egypt and Rome respectively, leaving
the realm of child for that of wife and mother. Childbirth is not a common
interpretation for the cause of death for older children within the burial record.
Today in the UK, children reach adulthood by degrees. At 16 they can legally
have sex, at 17 they can learn to drive, at 18 they can drink, get married and
vote, reflecting their status as full members of society. Crawford (1991) rightly
criticises archaeologists for their inconsistency in choosing the cut-off point
for children in archaeological reports, which vary from 15 years to 25 years in
some cases. These inconsistencies have a great impact on the way in which a
cemetery is interpreted. Moving an individual from one age category to another
can fundamentally change the profile of a cemetery when attempting to evaluate
the pattern of adult and non-adult burials, and to understand the significance of
their grave inclusions.

Attempts to define periods of transition in childhood have been carried out
by examining the burial of children and the engendered nature of their grave-
goods at certain ages. Gowland (2001, 2002) noted that at Romano-British
Lankhills in Hampshire, children were buried with gravegoods from the age
of 4 and the quantity of artefacts peaked between 8 and 12 years. Gowland
(2001) suggests that in these communities at least, age thresholds appear at
infancy (where perinates are interred outside of the cemetery area), at 4 years
and between 8 and 12 years where the quantity and wealth of gravegoods
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increases. Stoodley (2000) examined the presence of certain gravegoods within
burials from a large number of Anglo-Saxon graves in England. He noted that
‘masculine’ spears began to appear more frequently in male graves after the
age of 10–14 years, whereas ‘female’ beads and dress adornments appeared in
‘girl’s’ graves at between 10 and 12 years. This study suffers from a common
circular argument which stems from our inability to provide a biological sex for
non-adults, and a Westernised view of what is ‘masculine’ and what is ‘femi-
nine’. This circle was partially broken in Rega’s (1997) study of burials from
Bronze Age Mokrin in Yugoslavia, where children were sexed using canine
tooth-crown dimensions. Using these data, Rega revealed that all children were
provided with the same feminine engendered artefacts found in adult female
graves until around 17 years of age, when individuals sexed as male began
to be buried with artefacts associated with the male adult graves. Stoodley’s
(2000) age bracket in the Anglo-Saxon childhood life-course is supported by
Crawford’s (1991) analysis of contemporary records revealing that children as
young as 10 years could inherit property and be prosecuted under adult laws.
Kamp (2001) provides an excellent review of the development of childhood
studies and argues that the age categories employed by osteologists are often
selected and compared without reference to the society in which the children
lived. Biological or physical development and social markers of childhood are
not always related. This was demonstrated in Van Gennep’s (1960) The Rites
of Passage in which physical puberty did not always coincide with the rites of
passage that marked the adolescents’ entry into the adult world. Archaeological
evidence from the Anglo-Saxon period also attests to this, with male adult-type
gravegoods only appearing once an individual has reached 20–25 years (Stood-
ley, 2000), some 6 years after they would have reached puberty. While the
study of childhood has come some way in elucidating a particular section of
the human life-course, Gilchrist (2004) calls attention to the fact that other age
categories are still neglected, among them, what it was to be an adolescent in the
past.

1.2.3 Children in the archaeological record

Some artefacts have provided tangible links to children in the past. Footprints
(Roveland, 2000), death masks (Coulon, 1994), fingerprints on pots (Baart,
1990) and tooth marks in resin (Aveling, 1997) all prove that a child was there.
Wilkie’s (2000) discussion of toys that were designed, manufactured and sold
with children in mind forced historical archaeologists to acknowledge them as
actors in past society, but this concept has been slow to catch on in time periods
where the material evidence is not so rich. It may be that our association with
children and toys is based on Western ideals of what childhood should be, and
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Figure 1.1 Possible toys from the Ovcarovo ‘cult scene’. From Whittle (1996:94),
reproduced with kind permission from Cambridge University Press.

this has led some scholars to avoid toys as a route to the activities of children
(Derevenski, 1994). Nevertheless, humans learn through play, trial and error
and it is conceivable that small items or badly drawn or sculpted figures in
the archaeological record were used and created by children. Just as female
engendered space is now recognised in the past, it is time to start considering the
potential of identifying childhood spaces, where ‘women and children’ are no
longer seen as one entity and children are viewed as independent agents within
their own social space (Wilkie, 2000). Children have the imagination to make
toys out of sticks, stones and everyday household objects that will be invisible
in the archaeological record. In this way, children may influence the formation
processes of a site, perhaps by the movement of artefacts from their original site
of deposition (e.g. a midden), and the physical alteration of household objects.
A small pile of stones or an unusual collection of post-holes may indicate a child
was at play, and this possibility should be taken into account when interpreting
a site. Until recently, child activity in the archaeological record has been seen as
detracting from the real issues of adult behaviour (Bonnichsen, 1973; Hammond
and Hammond, 1981), rather than being viewed as informative of the child’s
interaction with its physical environment.

Possible toys have been recovered from various sites throughout Europe. Of
particular note are the small decorated clay figures, miniature furniture and tiny
bowls found at Ovčarovo, Bulgaria (Fig. 1.1), and the clay house and figurines
located in a house at Platia Magoula Zarkou, northern Greece, both finds dating
to the Neolithic (Whittle, 1996). Rossi (1993) identified two ivory dolls in the
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grave of a Roman child from Yverdon-les-Bains, Switzerland. Such items were
traditionally interpreted as ‘cult’ objects or foundation offerings, rather than
as a child’s playthings. On the other hand, the idea that all miniaturised items
represent toys is overly simplistic. Sillar (1994) noted that in the Andes, while
children will play with miniature pots, mimicking adult household practices
such as cooking and trade, such pots were also used by adults as donations at
shrines. In lithics analysis, small cores have been interpreted as being made by
children mimicking the adult knappers. Finlay (1997) suggests that inconsis-
tently made lithic artefacts may be the work of young apprentices, learning the
trade and that, as producers, children would make lithics in keeping with the
adult norms, rather than on a miniature scale. Bird and Bird (2000:462) argue
that differences between adult and child foraging patterns are not always about
the learning process, and that ‘children are not always practicing to be good
adults . . . but are predictably behaving in ways that efficiently solve immediate
fitness trade-offs’. If this pattern is predictable then we should be able to identify
it in the archaeological record. In particular, Bird and Bird (2000) examined
the different adult and child patterns of shellfishing in the Eastern Torres Strait
on the Great Barrier Reef. Due to their inexperience, children tended to collect
a wider variety of less valuable shellfish, which they proceeded to eat, leaving
them in small middens outside the settlement. Adults were able to exclusively
collect the most profitable and difficult-to-gather shellfish, avoiding the types
the children collected. In the archaeological record, two forms of shell midden
in different locations should be evident, with the more diverse and marginal
middens representing the foraging patterns of the children.

1.3 Children in biological anthropology

The study of children in biological anthropology has earlier beginnings than in
social archaeology, but they were no less focussed. Most studies were stimulated
by an interest in fertility levels, or the information that child survival could
provide on adult adaptation to their changing surroundings. These endeavours
were constantly being frustrated by the perceived notion that infant and child
remains could not survive the burial environment. It was only in the 1990s that
the study of non-adult skeletons began to concentrate on the information that
could be provided on the growth and health of the children themselves, providing
information on their activities and risk of infection or injury in contrasting
environments. Examination of the physical remains of children provides us
with the most direct and intimate evidence for them in the past. This section
outlines the development of the study of child skeletal remains in biological
anthropology and palaeopathology up until the present day.
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Before the 1980s, studies of non-adult skeletal remains concentrated on
devising ageing and sexing methods based on medical studies (e.g. Schour and
Massler, 1941; Hunt and Gleiser, 1955). For example, Balthazard and Dervieux
(1921), Scammon and Calkins (1923) and later Olivier and Pineau (1960) pro-
vided data for fetal ageing using diaphyseal lengths, while Boucher (1955,
1957) assessed the use of the sciatic notch for sexing infant remains. In the
1960s studies on the physical growth of past populations began to emerge, and
would dominate research in non-adult remains for the next 40 years. The most
prolific researcher in this area at the time was Francis Johnston, who examined
the growth of children from Indian Knoll in Kentucky (Johnston and Snow,
1961; Johnston, 1962, 1968). Following Johnston’s example, by the late 1970s
the majority of studies that included child remains were focussed on diaphy-
seal length measurements to estimate growth attainment (Armelagos et al.,
1972; Y’Edynak, 1976; Merchant and Ubelaker, 1977). With the increasing
interest in palaeodemography, researchers began to assess the impact of under-
representation of child remains on life tables (Moore et al., 1975), but only a
few were interested in what these data could contribute to our understanding
of perinatal and child mortality (Brothwell, 1971; Henneberg, 1977; Mulinski,
1976). In palaeopathology, iron-deficiency anaemia as the underlying cause of
cranial porous lesions (porotic hyperostosis) was under increasing discussion,
with several studies examining its prevalence in non-adult crania (El-Najjar,
1977a; Lallo et al., 1977). However, the association of enamel hypoplasias and
Harris lines with childhood stress was indirectly determined using adult skeletal
and dental material (McHenry, 1968; McHenry and Schulz, 1976; Rose et al.,
1978). In 1978, Mensforth and colleagues heralded a way forward when they
examined the prevalence of anaemia and infection (i.e. porotic hyperostosis,
periostitis and endocranial lesions) in 452 infants and children from the Late
Woodland ossuary sample from the Libben site in Ottawa County, Ohio. For
the first time, the health of children in the past was the primary focus of study
(Mensforth et al., 1978). This research also demonstrated the importance of
healed and active lesions in determining the precise age at which children were
most at risk; the kind of detail not available when using adult evidence. In the
same year, Fazekas and Kósa (1978) published their detailed study of Hungar-
ian fetal skeletal remains, raising awareness of the number and morphology of
these tiny bones.

In 1980, Buikstra and Cook summed up child studies as being hindered
by poor preservation, lack of recovery and small sample sizes, despite, they
argued, many researchers becoming aware of their importance in determining
the overall success of a population (Buikstra and Cook, 1980). Instead, there
was a proliferation of papers on the lack of preservation of non-adult remains
compared to adults (Gordon and Buikstra, 1981; Von Endt and Ortner, 1984;
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Walker et al., 1988), an assumption that still prevails today. The prevalence of
stress indicators in children became more popular as researchers began to assess
the impact of agriculture, colonisation and urbanisation on child health (Blakey
and Armelagos, 1985; Storey, 1986, 1988). Jantz and Owsley (1984; Owsley and
Jantz, 1985) demonstrated changes in child health of the Arikara between AD
1600 and AD 1835 as a result of malnutrition and maternal stress brought about
by contact with European settlers. Goodman and Armelagos (1989) highlighted
the importance of children under 5 as the most sensitive members of society
to environmental and cultural insults, whose stress experience would impact
on the overall population’s ability to rally from disease in adulthood. Schultz
(1984, 1989) began to examine the health of non-adults from around the world,
employing histological analysis for evidence of scurvy and tuberculosis. In
Egypt, Brahin and Fleming (1982) reported on the health of child skeletal and
mummified remains, reporting the presence of tuberculosis, spina bifida and
osteogenesis imperfecta, while commenting on the lack of evidence for rickets.
Our inability to diagnose rickets in skeletal remains was about to come under
scrutiny (Stuart-Macadam, 1988).

By the 1990s, non-adults were becoming incorporated into biocultural stud-
ies of different populations (e.g. Stuart-Macadam, 1991; Grauer, 1993; Higgins,
1995; Ribot and Roberts, 1996). These studies were encouraged by the increase
in the non-adult material available. Children of known age and sex from
Christ Church Spitalfields and St Bride’s Church in London became accessible
(Molleson and Cox, 1993), and data began to be published on non-adults from
Wharram Percy (Mays, 1995) and St Thomas’ Church in Belleview, Ontario
(Saunders et al., 1993a; 1995). These samples encouraged a revival of meth-
ods to estimate the sex of non-adults (De Vito and Saunders, 1990; Mittler
and Sheridan, 1992; Schutkowski, 1993; Loth and Henneberg, 1996; Molleson
et al., 1998). Saunders (1992) carried out a review of non-adult growth studies,
outlining their advantages and limitations, particularly the issue of comparing
deceased children to living healthy modern populations (Saunders and Hoppa,
1993), while others began to highlight the potential and extent of pathological
evidence that could be derived from their study (Anderson and Carter, 1994,
1995; Lewis and Roberts, 1997). Nearly 10 years after Stuart-Macadam (1988)
had raised the issue, Ortner and colleagues began to address the diagnosis of
rickets and scurvy (Ortner and Ericksen, 1997; Ortner and Mays, 1998; Ortner
et al., 1999), while others identified sickle-cell anaemia, juvenile rheumatoid
arthritis (Still’s disease) and leprosy (Hershkovitz et al., 1997; Rothschild et al.,
1997; Lewis, 1998). By the end of the decade, dental microstructure was being
used to refine ageing techniques (Huda and Bowman, 1995) and stable iso-
tope analyses to address the age of weaning in contrasting past populations
throughout the world were beginning to dominate the literature (Katzenberg
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and Pfeiffer, 1995; Katzenberg et al., 1996; Schurr, 1997; Wright and Schwartz,
1997; Herring et al., 1998; Wright, 1998).

Today, studies of infant and child skeletal remains are receiving much more
attention. The publication of texts on non-adult osteology has increased the
number of researchers familiar with their identification and anatomy (Scheuer
and Black, 2000, 2004; Baker et al., 2005). Children are routinely included in
wide-ranging studies of health in the past (Steckel and Rose, 2002; Cook and
Powell, 2005), while the analysis of children themselves from sites all over
the world continues (Baker and Wright, 1999; Buckley, 2000; Lewis, 2002a;
Bennike et al., 2005; Blom et al., 2005). As we refine our ageing techniques
and statistical methods (Gowland and Chamberlain, 2002; Tocheri and Molto,
2002; Fitzgerald and Saunders, 2005) our understanding of the importance of
childhood diseases and their diagnosis is becoming more advanced and widely
publicised (Glencross and Stuart-Macadam, 2000; Ortner et al., 2001; Santos
and Roberts, 2001; Lewis, 2002b, 2004; Piontek and Kozlowski, 2002). New
understanding of trauma in the child has meant we can now reassess the evidence
for physical abuse and occupational injury, to gain a fuller understanding of the
child’s life experience in past society.

In biological anthropology, we still wrestle with the issue of children in the
archaeological sample representing the ‘non-survivors’ from any given popula-
tion. Their pattern of growth or frequency of lesions might not reflect that of the
children that went on to survive into adulthood (Wood et al., 1992; Saunders
and Hoppa, 1993). The early death of these individuals provides other chal-
lenges in the study of non-adult palaeopathology. Chronic diseases need time
to develop on the skeleton, but the children that enter the archaeological record
have usually died in the acute stages of disease before the skeleton has had time
to respond (Lewis, 2000). At the present time, studies that concentrate on non-
adult material are hindered by the inability to make reliable sex estimations, due
to absence of the secondary sexual characteristics evident on the adult skull and
pelvis. Although sexual dimorphism has been identified in utero, there is still
a disagreement about the validity of identifying morphological traits indicative
of sex in the non-adult skeleton (Saunders, 2000). However, the application
of ancient DNA analysis in determining the sex of non-adult skeletal material
holds promise for the future.

1.4 Children in forensic anthropology

Forensic anthropology is the application of biological anthropological tech-
niques to the study and identification of skeletal remains recovered from a crime
scene. Forensic anthropologists frequently work in conjunction with forensic
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pathologists and odontologists to suggest the age, sex, ancestry, stature (biolog-
ical identification) and unique features (personal identification) of the deceased
individual from the skeleton. Forensic anthropologists also contribute to the
understanding of skeletal trauma to aid in the determination of the cause and
manner of death. The data collected from the analysis constitute evidence to
be presented in a court of law. Children may enter the forensic record through
warfare (e.g. as child soldiers), abuse, murder, accident, suicide or neglect, but
the presence of young children within a mass grave has powerful legal connota-
tions and is highly emotive. The death of a child under suspicious circumstances
creates intense media coverage and public concern, making the recovery and
identification of the remains more pressing and objectivity more difficult to
maintain (Lewis and Rutty, 2003).

The biological and personal identification of children’s remains in forensic
anthropology is hindered by the paucity of techniques usually employed to pro-
vide such identification in adults (Kerley, 1976). Features that denote ancestry
and sex usually develop after puberty, when hormone levels increase and sex-
ual dimorphism becomes more apparent in the skull and pelvis. For example,
racial differences of the mid-facial projection and the appearance of the nasal
root develop during puberty, as do brow ridges used in sexing the skull. Estima-
tions of ancestry and sex are crucial to provide an accurate assessment of both
age and stature in skeletal remains, as they have an effect on the rate of growth
and development (see Chapter 3). An estimation of the minimum number of
individuals (MNI) is often easier to obtain in children, as sizes vary with age
and between individuals. However, in some cases children of similar age may
be recovered and size may not be a useful distinguishing feature, especially
where the epiphyses and developing dentition are concerned. Young children
seldom visit the dentist, or have major surgery, and their abuse or neglect can
hamper the one technique in which anthropologists are most confident when
examining child remains: age estimation.

Probably one of the greatest limiting factors in the development of stan-
dards for child identification stems from the lack of modern non-adult skeletal
collections. Parents rarely choose to donate their children’s bodies to medical
science, a situation not aided by events in England in 1999 (Burton and Wells,
2002). The case of the Royal Liverpool Children’s Hospital (Alder Hey) drew
out parental feelings towards the remains of their children when it was discov-
ered that pathologists had been ‘systematically stripping dead children of their
organs at autopsy and storing them, ostensibly for research purposes’ (Carvel,
2002:55). Large collections of modern infant and child skeletal remains of
known age, sex, ancestry and cause of death are rare, although some collections
of paediatric skulls exist (Shapiro and Richtsmeier, 1997).
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1.4.1 The child and the law

In 1998, the number of missing children in the UK was reported at 80 000 by
the International Centre for Missing and Exploited Children (ICMEC). Cases
of child murder in the USA have risen by 50% in the last 30 years and between
40 and 150 forensic cases involving children are handled annually (Morton and
Lord, 2002). In England and Wales, children less than 1 year of age are most at
risk of homicide (82 offences per million), compared to the overall risk of 15
per million in the total population (Intelligence and Security Council, 2000).
Humanitarian investigations, such as those carried out by the Argentine Forensic
Anthropology Team (EAAF) have recovered children’s remains from mass
graves in Guatemala and Argentina. An investigation of the Dos Rs massacre,
in El Peten (1982), revealed that 47.3% of the listed victims were children,
with the youngest victim only a few days old. During the excavation of a mass
grave in Kibuye in Rwanda 202 (44%) of the 460 bodies recovered were of
children (17% under 5 years; 14% 5–10 years; 13% 10–15 years) most showing
evidence for blunt force trauma. However, the figures are considered to be an
underestimate as decomposition and disarticulation of the remains meant that
many smaller bones could have been missed (Schmitt, 1998). Identification of
victims using DNA analysis is futile if no family members survive (EAAF,
1995). It is against the International Labour Organisation (ILO) Convention of
1982 for children under the age of 18 years to undergo compulsory recruitment
in state armies. Nevertheless, voluntary recruitment is legal for those of 15 years
and over under the Optional Protocol to the Convention on the Rights of the
Child on the Involvement of Children in Armed Conflict, which came into force
in 2002 (Harvey, 2003). Despite these rulings, in some conflicts child soldiers
are as young as 8 (Dufka, 1999). The presence of children younger than 15
years in a mass grave argues against claims that these graves represent soldiers
killed during legitimate conflict.

Another way in which children may enter the forensic record is as the result
of suicide. Suicides of children and adolescents are rare, but when they occur,
they generally involve ‘fail-safe’ methods such as hanging, running in front
of a train or jumping from a height (Schmidt et al., 2002). Motives include a
break-up of a relationship, conflicts at school or in the home, mental illness or
chronically disturbed family structures. Most at risk are usually males between
10 and 15 years, with cases rising into late adolescence and young adulthood. In
Turkey, Ağritmiş and colleagues (2004) reported 43 cases of suicides in which
72% comprised females, perhaps as a result of the social status of females and
their early marriage. Psychology studies have shown that children do not have
a distinct perception of death until the age of 7 or 8 years, and do not develop


