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Tophets are Phoenician and Punic sanctuaries where
cremated infants and children were buried. Many
studies focus on the potentially sacrificial nature of
these sites, but this article takes a different approach.
Combining osteological analysis with a consideration
of the archacological and wider cultural context, the
authors explore the short life-courses and mortuary
treatments of 12 individuals in the tgphet at the
Neo-Punic site of Zita, Tunisia. While osteological
evidence suggests life at Zita was hard, and systemic
health problems may have contributed to the deaths
of these individuals, their mortuary rites were
attended to with care and without concrete indication

150 300 km of sacrifice.
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Introduction

Intense debate shrouds the practice of infant sacrifice in Phoenician and Punic societies (see
D’Andrea 2014 for a summary, see also Smith & Kahila 1992; Lee 1994; Bénichou-Safar
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2005; Smith ez al. 2011; McCarty 2013; Xella e al. 2013; Mays 2014; Schwartz ez al. 2017;
Carroll 2018). Some scholars view the existence of tgphets—Phoenician or Punic sanctuaries
where infants and young children were cremated, placed in urns and ritually interred—as
prima facie evidence for sacrifice; yet others urge caution in the interpretation of these sites,
arguing that mortuary treatment may have differed depending on age and social identity (see
online supplementary material (OSM) for detailed debate on infant sacrifice at some zopbers).
Classical texts and inscriptions can be highly informative for reconstructing Phoenician-Punic
mortuary customs (Bénichou-Safar 2004). But variations in rituals between communities,
which may not have been recorded in historical accounts (Vella 1996; Xella ez 4l 2013),
and the inherent biases of such written records (e.g. Carroll 2018: 166, see also OSM), permit
space for conflicting interpretations of tophets (e.g. Smith er al. 2013; Schwartz et al. 2017).

Here, we take a different approach to interpreting the human remains found within these
contexts. Inspired by the life-course approach, we explore the lives and deaths of 12 cremated
infants and children found at the tophet of Zita (also spelled Zitha), Tunisia (Figure 1)—an
urn-field within an urban mound inhabited from the fifth century BC to AD 450 (Ben Tahar
et al. 2021; Kaufman ez al. 2021). We go beyond questions of the presence or absence of
infanticide in this fophet to examine aspects related to health fragility and remembrance.
With this aim in mind, we investigated: 1) the pathological conditions present in the infants
and children at Zita; 2) the possible causes of these conditions and what they can tell us about
the lives of these young individuals; and 3) how the infants and children were treated after death.

The life-course approach explores “human life as a result of interrelated and cumulative
events over the timeframe of individuals, as well as over generations at the community
level” (Agarwal 2016: 130). This approach combines concepts from anthropology, sociology,
psychology and history (Inglis & Halcrow 2018) and connects individuals with the historical
and socioeconomic contexts in which they lived (Gilchrist 2012). Infants and children are
not distinct entities; their social and physiological destinies are subjectively intertwined
with their caregivers and social groups (Gowland & Halcrow 2020). The role and significance
of infancy and childhood varies among cultural traditions and is usually linked to social and
cultural factors, especially morbidity (the state of being unhealthy or symptomatic for a dis-
ease or condition) and mortality (the likelihood of death) (Montgomery 2008). Health can
shape the experience of infants and children, how their personhood is perceived and their
overall life and mortality. Building on the life-course approach, our research combines bio-
logical and archaeological data to contextualise these relationships—between child and care-
giver, between health and society—at Zita. Posthumous treatment of the body is
reconstructed through the analysis of thermal alterations, skeletal placement within the
urns and archaeological context, to explore the practices of burial and remembrance. Such
combined analysis and contextualisation allows for a deeper exploration of these individuals
and their place in the broader social and economic setting of Zita.

The tophet at Zita

Zita comprises an urban mound of at least 34ha positioned along an ancient trade route
from Carthage, in present-day Tunisia, to Lepcis Magna in what is now Libya. The site
was occupied from ¢. 425 BC-AD 450 (Ben Tahar ez 4/ 2021; Kaufman ez al. 2021).
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Figure 1. Satellite image of the archaeological site of Zita and photograph showing part of the tophet ar Zita (image by Hans Barnard and photograph by Brett Kaufman;
measured co-ordinates are projected onto UTM zone 325 (N) of the WGS84 geoid (satellite image courtesy of Google Earth)).
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The zophet is large and well-preserved and was initially identified from surface finds of
more than 600 votive stelae (Drine 1991; Drine & Ferjaoui 1991). Targeted excavations
of the area yielded 24 undisturbed urns—only 12 of which were analysed due to time
and budget constraints—associated with upright stelae facing roughly eastward, plastered
basins and pit features containing burned bone, unguentaria (small ceramic or glass bot-
tles) and bowls. Archacological information generated from the zopher and the overall site
allows a glimpse of variation in funeral rituals conducted by the Neo-Punic population at
an individual and communal level (‘Neo-Punic’ here denoting the cultural era of Phoen-
ician descendants and neighbouring groups in North Africa following the fall of Car-
thage; Kaufman ez a4l 2021). Chronological determinations from the ceramic
assemblage indicate that examined burials were deposited from around 50-30 BC to .
AD 100 (Ben-Tahar er @l 2021), with all the urns dating to after the destruction of
the Carthaginian state, akin to a few other Neo-Punic tophers (McCarty 2013). Ceramic
vessels dating to ¢. AD 200 provide evidence that the zopher continued to be visited and
maintained after the cessation of ritual deposition. Excavations, survey and historical sur-
face collections indicate that the area was preserved into the Roman era, with the add-
ition, during this period, of iconography and what may be Latinised inscriptions to
ancient Semitic deities (Berger 1905; Kaufman ez a/. 2021).

Materials and methods

We analysed bone and bone fragments from nine urns and three pit features (Table S1), all of
which represent secondary cremation deposits—deposits created after the removal of material
from the primary cremation location (Cerezo-Romdn 2015). Radiographs of complete urns
with intact contents were made to identify
the locations of bones (Figure S1) and
these urns were subsequently micro-
excavated in the laboratory at the Musée de
Zarzis in Tunisia (Figures 2 & 3). This
allowed for the reconstruction of bone place-
ment inside the urn.

Following micro-excavation and cleaning,
standard protocols for osteological data collec-
tion were followed (Buikstra & Ubelaker
1994; Cunningham ez al. 2016). Detailed
methods are available in the OSM and, in
brief, involved the compilation of a full skel-
etal inventory, bone metrics and morpho-
logical ~observations.  Age-at-death  was
estimated following accepted standards (Buik-
stra & Ubelaker 1994; AlQahtani et a/. 2010;
Cunningham ez al. 2016; see OSM). When

Figure 2. Micro-excavation of urn L. 1025 (photograph present, evidence of pathological conditions
by Jessica Cerezo-Romdn). and skeletal trauma were also recorded using
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accepted protocols (Buikstra & Ubelaker
1994; Buikstra 2019), which involved a
detailed account of the location, extent,
severity and type of new bone formation
(see OSM). Thermal alterations limited
some differential diagnoses of pathologies
and trauma, but enough skeletal material
remained to make assessments based upon
™ lesion distribution and skeletal elements
present. Thermal alterations to osseous
material and body manipulation were
Figure 3. Ulna from urn L. 1025 (pictured in Figure 2). anglysed according to the variables of pre-

The warping of the distal end (towards the right of the : : _
image) is caused by fire (figure by Jessica Cerezo-Romin). ,domlnant colour, degree OfShnnkage’ max
imum length measurements, degree and

pattern of fracture and cremation weights.

Results

A total of 12 individuals was identified: seven infants (less than 2 years at death) in urns, two
children (2 to 12 years at death) in urns, two children in pit features and one potentially
slightly older individual (12 years + 2.5 months) in a pit feature (Table 1). All the deposits
contained only one individual, based on the skeletal elements that were present, lack of dupli-
cation of bone type and ontogenetic ages. No evidence of ante- or perimortem trauma is
identifiable in any individual. Nine individuals show changes to bone structure or morph-
ology that could be suggestive of scurvy, a condition caused by a deficiency of vitamin C
and characterised by the micro-haemorrhaging of blood vessels that leads to patches of
new bone formation throughout the body (Figure 4).

Two individuals have skeletal pathologies related to respiratory tract infection
(Figures 5 & 6) and abnormal bone growth on the internal surface of the cranium (the
endocranium) associated with inflammation or haemorrhaging of the meningeal vessels
that surround the brain (Figure 7). Nine individuals have pathological lesions suggestive
of anaemia, a condition that affects the ability of red blood cells to transport oxygen around
the body. A total of four individuals show porosity of the upper orbit (cribra orbitalia) and
the bones of the cranial vault (porotic hyperostosis) (Figure 8), while three individuals have
just porotic hyperostosis (included here is individual L. 2120). Furthermore, one individ-
ual has just cribra orbitalia and one individual has cribra orbitalia and a band of decreased
enamel thickness (enamel hypoplasia) on the lower left permanent canine (Tables 1 & S1).
Nine individuals also present periostitis of nonspecific origin (identified osteologically as
new bone that forms on the outer surface of bones in response to inflammation of the over-
lying tissue—the periosteum) (Figures 3 & 9, see also Table S1 for more detail).

The individual deposits contained most of the skeletal elements, suggesting that the
skeletal elements were thoroughly collected from the pyres and the deposits contained fairly
complete bodies of individuals. In general, all the skeletal areas of the body were represented
at some level. The appearance of the bones is consistent with their being burned with flesh
present or moisture in the bones: the remains were warped and they exhibited horizontal,
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Table 1. Estimated age and pathology of cremated infants and children at Zita. Individuals with an estimated age-at-death of less than two years are

considered ‘infants’, while those between 2 and 12 years are considered ‘children’. For scurvy, lesions are classified as suggestive or diagnostic
following Snoddy (2018). For more detailed differential diagnoses of pathological lesions, see OSM.

Anaemia
(possible iron
deficiency Periostitis of ~ Endocranial
Age-at-death anaemia, nonspecific abnormal bone Enamel Respiratory
Burial type  categories Scurvy thalassemia) origin growth hypoplasia  tract infection
Urn L. 1023  Infant: newborn + 2 Suggestive active active active
months
Urn L. 1025 Infant: 4.5 months + Strongly active active healed and active,
3 months suggestive with vascular
healed and impressions
active
Urn L. 1033  Infant: 4.5 months + Diagnostic active active and
3 months active and healed
healed
Urn L. 2064 Infant: 18 months + 6 Diagnostic mainly healed mainly healed
months to 2 years +  mainly healed
8 months
Urn L. 2068  Infant: 10.5 months  Suggestive active active
+ 3 months healed and
active
Urn L. 2099  Child: 7.5 years + 3 active present active and
months healed
Urn L. 2120  Infant: > newborn =  Diagnostic active active active and
2 months healed and healed
active
Urn L. 2141 Infant: 9 months + 3 Strongly active healed and active,
months suggestive without with
healed and vascular
active impressions
(Continued)
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Table 1. (Continued)

Estimated age and pathology of cremated infants and children at Zita. Individuals with an estimated age-at-death of less than two years are
considered ‘infants’, while those between 2 and 12 years are considered ‘children’. For scurvy, lesions are classified as suggestive or diagnostic
following Snoddy (2018). For more detailed differential diagnoses of pathological lesions, see OSM.

Anaemia
(possible iron
deficiency Periostitis of ~ Endocranial
Age-at-death anaemia, nonspecific abnormal bone Enamel Respiratory
Burial type  categories Scurvy thalassemia) origin growth hypoplasia  tract infection
Urn L. 2153 Child: 5.5 years + 3 Suggestive active healed and
months healed and active
active
Secondary Child: 2 to 12 years ~ Strongly healed and healed, with vascular
cremation suggestive active impressions
L. 1008 healed

Secondary 12 years + 2.5 months
cremation
L. 1020

Secondary Child: 2 to 12 years
cremation
L. 1016
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Figure 4. Pathological changes to bone possibly associated with scurvy: a) maxilla from urn L. 1033 showing active
abnormal woven bone on the anterior surface; b) sphenoid from urn L. 2064 showing abnormal micro- and
macroporosity (figure by Jessica Cerezo-Romdn).

vertical and concentric fractures caused by the fire. Depending on the duration of and expos-
ure to the fire, bone colour changes, from unburned ivory colour to brown and black in light
and partially burned remains exposed to temperatures over 300+£50°C to less than 500+50°C
(Ellingham ez a/. 2015). Initial calcination of the bone causes a wide range of grey colouring
that is usually associated with temperatures higher than 500+£50°C to less than 700+50°C.
Full calcination is associated with white and blue colours and is seen in temperatures over
700+50°C (Ellingham ez a/l. 2015). Eleven of the 12 individuals were cremated at a high
temperature and/or for a long time (Figure 10). Bones burned at high temperatures
and/or for a long time usually are white in colour, calcined, warped and present concentric,
vertical and horizontal fractures caused by fire. One individual (feature 1023) presented a mix
of burned and unburned skeletal elements.

Following cremation, the bones and ashes were placed in urns or pits. Infants are repre-
sented by fewer bone fragments than children (Table 2). Eight of the nine individuals exca-
vated from the urns were not placed in anatomical order inside the urns after cremation

Um L. 2141 o "y R ' 4 Um L. 2141

Figure 5. Maxillary sinuses with active (left) and healed (right) periosteal reactions (figure by Jessica Cerezo-Romdn,).
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Urn L. 1033 ) Urn L. 2068 Urn L. 1025

Figure 6. Active (wrns L. 1033 and L. 1025) and healed (urn L. 2068) periosteal reactions on rib shafis (figure by
Jessica Cerezo-Romdn).

Um L. 1025 Urn L. 1025

Figure 7. Endocranial new bone growth showing grooves associated with the meningeal blood vessels (figure by Jessica
Cerezo-Romdn,).

(Figures 1-3, Table S3). The skeletal elements were concentrated in the middle and on the
bottom of the urns. In one urn (L. 2064), the long bones were placed first, followed by the
axial and cranial bones. In two instances (L. 1025 in Figure S1 and L. 2099), the bottom of
the urn appears to have been intentionally lined with sand before the remains were placed
inside (Table S2). For detailed osteological and thermal alterations analyses, see the OSM.

UmL.2099 =% & NS Urn L. 2064

Figure 8. Examples of cribra orbitalia (figure by Jessica Cerezo-Romdn).
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Um L. 1023 Urn L. 1025 Urn L. 1008

Figure 9. Examples of periosteal reactions: urn L. 1023 tibia shaft with active periosteal reaction, urn L. 1025 humeri
shaft with active periosteal reaction and wrn L. 1008 unidentified long bone with active periosteal reaction (figure by
authors).

Discussion

Across various cultures, archaeological, ethnographic and historical claims of infant
sacrifice are often associated with contexts showing high infant mortality (Smith & Kahila
1992; Lee 1994; Mays 2014) and focus on emotional detachment by the parents

5
4
2 2 2 2
2
1
1
0

Black Grey White Grey White

Number of individuals

primary color secondary color
Colour of bones

minfant or less (< 2 yrs) child (2 to 12 yrs)

Figure 10. Colour of infant and child bones at Zita. Depending on the duration of and exposure to the fire, bone colour
changes from unburned to brown, black, grey and finally white when the bones are calcined and have been exposed to the
fore for a long time or high temperature (figure by Jessica Cerezo-Romdn).
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Table 2. Bone weights and maximum length.

Infants Children
Bone weight Maximum length Bone weight Maximum length
(g) (mm) (g) (mm)

N 7 7 2 2

Mean 53.2 47.2 378.6 85.1
Std. error of mean 16.3 6.8 222.5 30.5
Std. deviation 43.2 17.9 314.7 43.2
Variance 1870.4 323.8 99057 1862.9
Range 129.1 56.9 445.1 61.0
Minimum 10.9 26.9 156.1 54.6
Maximum 140.0 83.8 601.2 115.6

(Cannon & Cook 2015) and detachment from emotional distress in the wider community
(Carroll 2011). Historical records detail many ways in which infants were killed or disposed
of, such as exposure, neglect, drowning, smothering or trauma (Scott 1999). Few of these
would leave any archaeological traces or direct evidence on the bones. We did not find direct
evidence of perimortem trauma or violence on the remains of the Zita infants or children. We
did, however, identify evidence of poor health at a systemic level, which likely reduced their
quality of life and may have contributed to their deaths.

At Zita, the relatively good state of preservation of the cremated bones allowed assessment
of pathological conditions. While the life-course approach often centres on how early stages
of life affect later stages—both across an individual life and throughout generations—we
build on this framework and use a longitudinal perspective of the individuals to explore
some key aspects of their life, principally their health and how these likely had an impact
on their treatment in death. The individuals that died young had experienced health pro-
blems that were of sufficient duration and intensity to leave marks on their skeleton, allowing
us to reconstruct some of their impact through time (Wood ez al. 1992). Most of the infants
and children at Zita suffered from poor health or disease during their life and around the
time of death. Of the 12 individuals analysed, seven infants and three children demonstrate
pathological alterations to bones consistent with scurvy, anaemia and physiological stress or
infection and many of these lesions were active when they died.

A total of nine individuals present evidence that is suggestive of scurvy, a condition
caused by a deficiency of vitamin C that may reflect the individual’s and their mother’s nutri-
tional deficiencies. Skeletal lesions appear only in advanced cases of scurvy (Brickley ez al.
2020: 43—74). From a life-course perspective, it is very likely that these children and their
breast-feeding mothers were undernourished. The age of weaning could also have influenced
and possibly exacerbated any nutritional deficiencies. Moses and colleagues (2019) examined
zooarchaeological material from Zita contemporaneous with the zophet and none of the ani-
mals identified are good sources of vitamin C. Macrobotanical remains from Zita identified
olives, colocynth, grapes, wheat and barley (Kaufman ez a/. 2021). Of these, only grapes and
olives are a source of vitamin C, but it is possible that both were processed for export (as wine
and oil, respectively) as Zita was enfolded within the Roman industrialised export economy.

© The Author(s), 2024. Published by Cambridge University Press on behalf of Antiquity Publications Ltd
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Under these circumstances, local access to these staples, and the key micronutrients they
contain, may have been limited.

Infants and children with scurvy are highly susceptible to secondary infections and usually
have comorbidities, such as anaemia and vitamin D deficiency (Lewis 2018). Six individuals
had cribra orbitalia and two individuals (L. 1025 and L. 1008) had ‘hair-on-end’ lesions in
the bones of the cranial vault typical of anaemia (Tables 1 & S1). These last two individuals
also have abnormal endocranial bone growth consistent with inflammation or haemorrhaging
of the meningeal vessels (Schultz 2001; see Table 1 and OSM). This type of pathological
lesion could be associated with meningitis (see OSM) but may also form as a primary or
secondary response to bacterial infections (including otitis media, measles, typhoid fever,
tuberculosis and pneumonia; Kim-Farley 1993) and haemorrhaging of the dura mater (the
outermost layer of connective tissue that surrounds and protects the brain) arising from
vitamin C deficiencies or minor trauma can also cause similar lesions (Cecconi et 2/ 2007;
Lewis 2018). Individuals L. 1025 and L. 1008, therefore, likely had comorbidity of anaemia
and scurvy, associated with vitamin C deficiency.

Several individuals show healed and active subperiosteal reactions likely related to periost-
itis of nonspecific origins (see OSM) in addition to the previously mentioned manifestations
of scurvy. Subperiosteal new bone formation in the bones of individuals younger than four
years is challenging to interpret because normal appositional growth—whereby bone diam-
eter is increased through the surface deposition of new bone tissue—produces a similar
appearance on the bone surface as active periosteal reaction deposits associated with patho-
logical conditions (Kwong ez al. 2004; Lewis 2018). Consideration of the location, severity
(thicker than 2mm) and expression of subperiosteal new bone formation does, however, sug-
gest that many of the active deposits are pathological in origin (De Silva ez a/. 2003; Kwong
et al. 2004; Weston 2008; Rittemard ez al. 2019). At Zita, the majority of infants and chil-
dren with subperiosteal reactions also displayed skeletal manifestations associated with scurvy,
suggesting that these lesions could be associated.

Anaemia could be inferred from skeletal changes in nine individuals, possibly caused by
thalassemia, dietary iron deficiency or malaria. Due to the high degree of fragmentation of the
bones it was not possible to narrow down the cause(s) of the anaemia. Zooarchaeological and
macrobotanical analyses at Zita suggest that sources of protein and iron were locally available,
including livestock, olives, wheat, grapes and the Atlas pistachio (Pistacia atlantica) (Kaufman
et al. 2021). At the Roman site of Leptiminus, stable isotope analysis of human skeletal
remains found that breastfeeding children, and potentially also mothers and wet nurses, con-
sumed a different diet from the rest of the population (Keenleyside ez a/. 2009). At Zita, we
suggest that either proteins and iron were not regularly consumed by infants and children,
and maybe also their mothers or wet nurses, or that other causes of iron deficiencies existed,
such as parasitic infections, thalassemia or malaria.

One child (L. 2099) had cribra orbitalia and enamel hypoplasia. Based on the location of
the hypoplastic lesion on the crown of the left mandibular canine, this individual likely
experienced a period of stress in early childhood—2.5 to 4.5 years + 3 months (AlQahtani
et al. 2010)—possibly related to problems during weaning. However, this child possibly
also suffered from scurvy, anaemia and infections of the respiratory tract (the latter diagnosis
being based on small areas of micro- and macroporosity on the left side of the nasal cavity;
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Tables 1 & S1), any of which could have contributed to physiological stress in early
childhood.

Further evidence of respiratory tract infection was found in infant L. 2120, who had active
and healed woven bone on one rib (Kroegel & Antony 1997; Davies-Barrett ez al. 2021).
Poor air quality or bacterial and viral infections of the sinuses and respiratory tract are factors
that contribute to osteological changes in the thorax and the frontal and maxillary sinuses
(Boocock ez al. 1995; Davies-Barrett e al. 2021). Although unlikely, other diseases that
manifest similar pathological changes—such as leprosy, nasal polyps, trauma, asthma and
fungal allergies (Hamilos 2000)—cannot be ruled out. Kaufman and colleagues (2021)
found evidence for the extensive production of metals, ceramics (including amphorae for
wine and olive oil export) and charcoal at Zita, representing an overall increase in the pace
of industrialisation. These activities probably produced excessive smoke that would have
been routinely inhaled by inhabitants of the site. Based on the broader archaeological context
and pathological changes, an overall degradation in air quality and an increase in pollution
were possible factors in the development of respiratory tract infections in infants and children
at Zita.

Several studies have argued that infant and childhood mortality patterns are better under-
stood within a specific social and environmental context (e.g. Hodson 2017). At Zita, it is evi-
dent that many individuals suffered from poor nutrition and poor health at the time of death.
The exact cause(s) of many of the lesions is unclear, as are the specific infections from which
they suffered and, ultimately, what contributed to their deaths. It is clear, however, that the
infants and children buried at this site had severe health problems at the time of death.

Publications that include osteological analysis of human remains from the Mediterranean
region in the first millennia BC and AD are limited but some serve as useful comparisons for
our data. At the rophet of Dougga in northern Tunisia, for example, no evidence of trauma
was found in the cremated remains of infants (Aounallah ez a/. 2020). Adults from the nearby
Roman site of Pupput had cribra orbitalia and joint disease was also observed in their verte-
brae (Aicha & Griesheimer 2004), while low frequencies of enamel hypoplasia, cribra orbi-
talia and possibly rickets were also found in adults at Leptiminus (Stirling ez /. 2001),
suggesting that health problems experienced at some Roman sites were of a sufficient degree
to leave marks in the skeletons of some individuals, albeit in low frequencies.

On the other hand, high levels of pathological conditions have been found in uncremated
infants and children from the suburbs of Roman sites in Britain (e.g. Fairgrieve & Molto
2000; Catalano ez al. 2001; Carroll 2018; Killgrove 2020). Poor sanitary conditions and
osteological indicators of infectious diseases have been observed in other contemporaneous
sites, such as Pompeii and Ostia in Italy (Scobie 1986; Schwartz e al. 2017; Carroll
2018), and similar conditions at Zita could have contributed to a high rate of infant mortal-
ity. Cholera, dysentery, gastroenteritis, malaria and smallpox, among many others, could
have been present in the broader region and had an influence on infant mortality (Schwartz
et al. 2017; Killgrove 2020). The manner of death of the infants and children at Zita cannot
be established; there is no evidence of perimortem trauma, or violence, but it is likely that
poor health was a major contributor to their demise.

If child sacrifice was practiced at Zita, then it is possible that sick children could have been
sacrificed preferentially over healthy children, thereby introducing bias into our data, but
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conclusive evidence for sacrifice has not yet been uncovered. Whether the infants and
children were sacrificed or not, the urns filled with cremated bone represent only one stage
of the funeral process. Cremation rituals include many events and practices involving a series
of decisions made before, during and after the cremation. In tophet remains, only the last stage
of this process—the burial—is preserved, usually with a votive stela (some with signs of fire)
on top or nearby that may or may not have been used as a burial marker (Figures S1 & S2).

The selection of cremation as a funeral treatment and the placement of the burned remains
in vessels seems to be predominantly associated with infants and children in Punic contexts.
Cremation became more common from the first to the mid-third centuries AD in North
Africa (Moore & Stirling 2021) and some authors suggest that the zopher can be viewed as
a sanctuary and cemetery for infants that died of natural causes (Bénichou-Safar 2005;
Schwartz et al. 2017). At Zita, we cannot definitively state if the zophet was a cemetery or
a sacrificial area (or both), as no adult necropolis has yet been located and thus comparisons
between adult and child burials cannot be made. There is, however, evidence of significant
attention, care and investment in the treatment of the individual infants and children buried
at Zita by mourners or those in charge of the funerary rituals.

Differential mortuary treatment between infants and children and older individuals has
been attributed to notions of emerging personhood and the gradual integration of children
into society in a variety of cross-cultural studies (e.g. Scott 1999; Norman 2002; Cannon &
Cook 2015; Hodson 2017; Carroll 2018). Variation within zophet deposits and sanctuaries
could highlight the agency of mourners and enable us to view these mourners as active agents
and not just as passive individuals following rituals without resistance or alteration. Ceramic
typology of the urns from Zita suggests that the zopher was used for at least 150 years (Ben-
Tahar ez al. 2021). The tophet was maintained as a sacred space well after deposits ceased, and
it remains undisturbed until the present day. Following cremation, the bones were collected
with almost complete recovery, placed in an urn (in nine of 12 cases) and buried with great
care (Tables 2 & S2). In some instances, a bed of sand was first placed on the bottom of the
vessel (L. 1025 and L. 2099), or the burial pit was carefully lined with pot sherds (Figures S2
& 83, Table S2); in others, the care with which the remains were placed inside the vessels is
shown by the completeness of the fragile cremated long bones (Figure 3, Table S1). The care
taken in handling the remains meant that bone preservation was sufficient to allow detailed
osteological analysis.

Conclusions

Inspired by the life-course approach, we examined the life, health and treatment in death of
12 infants and children found in the zopher at Zita. By exploring these burials in a more con-
textualised manner and not limiting the focus of our research to the presence or absence of
infanticide, we were able to reconstruct a complex picture of some aspects of the life and death
at Zita.

We found indications of chronic systemic health problems that potentially contributed to
the deaths of these 12 individuals, health problems that were likely also present in mothers
of some of the infants. The infants, children and their caregivers experienced a wide array
of environmental, social and economic hardships at Zita. Following their death, these infants
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and children were cremated and buried with care and respect. Their burial place was
maintained and left undisturbed, reflecting the social significance of these individuals,
remembrance of place and individuals and the importance of the tophet to the society.
Movement away from the Punic rural economy to an industrialised Roman surplus economy,
starting in the first century AD, potentially had a substantial impact on the population of
Zita. The presence of scurvy may indicate that some infants and children (and likely some
adults) did not eat or did not have access to the vitamin C-rich agricultural products, such
as grapes (exported as wine) and olives (exported as oil) grown nearby, a common byproduct
of a colonial occupation. Increasing industrial activities would also have contributed to
environmental pollution, poor air quality and sanitation problems. The overexploitation of
resources to amass a surplus for export can impact the health of a population at many levels
and particularly in the most vulnerable sectors of society: infants, children and nursing
mothers.

Acknowledgements

We are grateful to the Institut National du Patrimoine Tunisie for their support. All the data
are available from the authors upon request.

Funding statement

Research was facilitated by the Institut National du Patrimoine Tunisie, with sponsorship
provided by the National Geographic Society Committee for Research and Exploration
(grant number 9696-15), the Cotsen Institute of Archacology at UCLA, the Institute for
Field Research, the Joukowsky Institute for Archacology of the Ancient World at Brown
University, the Institute for Cultural Heritage and History of Science & Technology at
the University of Science and Technology Beijing, the National Natural Science Foundation
of China (grant number 51850410507), the Rust Family Foundation and the University of

Oklahoma.
Supplementary material
To view supplementary material for this article, please visit https://doi.org/10.15184/aqy.
2024.85.
References
AGARWAL, S. 2016. Bone morphologies and histories: Journal of Physical Anthropology 142: 481-90.
life course approaches in bioarchaeology. hetps://doi.org/10.1002/ajpa.21258
American Journal of Physical Anthropology 159: AOUNALLAH, S. et al. 2020. L’aire sacrée de Baal
130-49. hteps://doi.org/10.1002/ajpa.22905 Hammon — Saturne & Dougga. Antiquités
AicHA, B. & M. GRIESHEIMER. 2004. La nécropole Africaines 56: 245-73.
romaine de Pupput. Rome: Ecole frangaise de hetps://doi.org/10.4000/antafr.2973
Rome. BENICHOU-SAFAR, H. 2004. Le tophet de Salammbdo
ALQaHTANL S., M. HECTOR & H. LIVERSIDGE. 2010. 4 Carthage. Essai de reconstitution, Rome, 2004
Brief communication: the London atlas of human (Collection de I'Ecole frangaise de Rome 342).
tooth development and eruption. American Rome: Ecole francaise de Rome.

© The Author(s), 2024. Published by Cambridge University Press on behalf of Antiquity Publications Ltd
950

https://doi.org/10.15184/aqy.2024.85 Published online by Cambridge University Press


https://doi.org/10.15184/aqy.2024.85
https://doi.org/10.15184/aqy.2024.85
https://doi.org/10.15184/aqy.2024.85
https://doi.org/10.1002/ajpa.22905
https://doi.org/10.1002/ajpa.22905
https://doi.org/10.1002/ajpa.21258
https://doi.org/10.1002/ajpa.21258
https://doi.org/10.4000/antafr.2973
https://doi.org/10.4000/antafr.2973
https://doi.org/10.15184/aqy.2024.85

The life and death of cremated infants and children from the Neo-Punic tophet at Zita, Tunisia

—2005. Un au-dela pour les enfants carthaginois
incinérés? Ktema 30: 123-36.

BEN TAHAR, S., A. DrINE, B. Kaurman &

H. BARNARD. 2021. Zita from the fifth century
BCE to the second century CE: the ceramic
evidence. Carthage Studies 12: 81-184.

BERGER, P. 1905. Une inscription néopunique de
Ziane et des marques d’ouvriers peintes sur des
Citernes de Roogga (Tunisie). Comptes Rendus des
Séances de I'Académie des Inscriptions et
Belles-Lettres 49: 388—89.

Boocock, P., C. RoBERTS & K. MANCHESTER. 1995.
Maxillary sinusitis in Medieval Chichester,
England. American Journal of Physical
Anthropology 98: 483-95.
https:/doi.org/10.1002/ajpa.1330980408

BRrIcKLEY, M., R. IvEs & S. Mavs. 2020. The
bioarchaeology of metabolic bone disease. London:
Academic.

BUIKSTRA, ]. (ed.) 2019. Ortner’s identification of
pathological conditions in human skeletal remains.
London: Academic Press.

BUIKSTRA, J. & D. UBELAKER. 1994. Standards for
data collection from human skeletal remains
(Arkansas Archeological Survey Research Series 44).
Fayetteville: Arkansas Archaeology Survey.

CannNoN, A. & K. Cook. 2015. Infant death and the
archaeology of grief. Cambridge Archaeological
Journal 25: 399-416.
https://doi.org/10.1017/S0959774315000049

CARROLL, M. 2011. Infantdeath and burials in Roman
Italy. Journal of Roman Archaeology 24: 99-120.
hetps://doi.org/10.1017/51047759400003329

— 2018. Infancy and earliest childhood in the Roman
world: ‘a fragment of time’. Oxford: Oxford
University Press.

CATALANO, P., S. Minozz1 & W. PanTaNO. 2001. Le
necropoli romane di etd imperiale: un contributo
allinterpretazione del popolamento e della
qualita della vita nell'antica Roma, in L. Quilici &
S. Quilici Gigli (ed.) Urbanizzazione delle
Campagne nellltalia Antica: 127-37. Rome:
L’Erma di Bretschneider.

Ceccont, E., F. MaLLEGNT & R. D’ANastasio. 2007.
Endocranial lesions in a subadult of the cemetery of
San Sebastiano’s Church, Saluzzo, Piedmont, Italy
(XV century). Journal of Paleopathology 19: 11-18.

CEREZO-ROMAN, J. 2015. Unpacking personhood
and identity in the Hohokam area of southern
Arizona. American Antiquity 80: 353-75.
https://doi.org/10.7183/0002-7316.80.2.353

CUNNINGHAM, C., L. SCHEUER & S. Brack. 2016.
Developmental juvenile osteology. London:
Academic Press.

D’ANDREA, B. 2014. I zofet del Nord Africa dall'etir
Arcaica all’eta Romana (VIII sec. a. C.- II
sec. d. C.). Pisa: Fabrizio Serra.

Davies-BARRETT, A., L. OweNs & P. EEcKHOUT.
2021. Paleopathology of the Ychsma: evidence of
respiratory disease during the Late Intermediate
Period (AD 1000—1476) at the central coastal site
of Pachacamac, Peru. International Journal of
Paleopathology 34: 63-75.
https://doi.org/10.1016/j.ijpp.2021.06.001

Dk Siva, P., G. Evans-JoNEs, A. WRIGHT &

R. HENDERSON. 2003. Physiological periostitis: a
potential pitfall. Archives of Disease in Childhood
88: 1124-25.
hetps://doi.org/10.1136/adc.88.12.1124

DRINE, A. 1991. Note sur le site de Zita (Hr Zian)
A Zarzis. Reppal 6: 17-30.

DriNE, A. & A. Ferjaout. 1991. Présentation des
steles votives découvertes 2 Zian Tunisie, in
M. Fantar and M. Ghaki (ed.) Actes du Ille
Congres International des Etudes Phéniciennes et
Puniques: 396-400. Tunis: Institut National du
Patrimoine Tunisie.

ErLiNGHAM, S.T., T.]J. THOMPSON, M. Istam & G.
TavLor. 2015. Estimating temperature exposure
of burnt bone: a methodological review. Science &
Justice 55(3): 181-88.
https://doi.org/10.1016/j.scijus.2014.12.002

FAIRGRIEVE, S. & J. Morto. 2000. Cribra orbitalia in
two temporally disjunct population samples from
the Dakhleh Oasis. American Journal of Physical
Anthropology 111: 319-31.
hetps://doi.org/10.1002/(SICI)1096-8644
(200003)111:3%3C319::AID-AJPA3%3E3.0.
CO;2-N

GILCHRIST, R. 2012. Medieval life: archaeology and the
life course. Woodbridge: Boydell.

GoOWLAND, R. & S. HaLcrow. 2020. The
mother-infant nexus in anthropology: small
beginnings, significant outcomes. Cham: Springer.

Hawmiros, D. 2000. Chronic sinusitis.

Journal of Allergy and Clinical Immunology 106:
213-27.

Hobson, C.M. 2017. Between roundhouse and
villa: assessing perinatal and infant burials
from Piddington, Northamptonshire. Britannia
48: 195-219.
hetps://doi.org/10.1017/S0068113X17000137

© The Author(s), 2024. Published by Cambridge University Press on behalf of Antiquity Publications Ltd

https://doi.org/10.15184/aqy.2024.85 Published online by Cambridge University Press


https://doi.org/10.1002/ajpa.1330980408
https://doi.org/10.1002/ajpa.1330980408
https://doi.org/10.1017/S0959774315000049
https://doi.org/10.1017/S0959774315000049
https://doi.org/10.1017/S1047759400003329
https://doi.org/10.1017/S1047759400003329
https://doi.org/10.7183/0002-7316.80.2.353
https://doi.org/10.7183/0002-7316.80.2.353
https://doi.org/10.1016/j.ijpp.2021.06.001
https://doi.org/10.1016/j.ijpp.2021.06.001
https://doi.org/10.1136/adc.88.12.1124
https://doi.org/10.1136/adc.88.12.1124
https://doi.org/10.1016/j.scijus.2014.12.002
https://doi.org/10.1016/j.scijus.2014.12.002
https://doi.org/10.1002/(SICI)1096-8644(200003)111:3%3C319::AID-AJPA3%3E3.0.CO;2-N
https://doi.org/10.1002/(SICI)1096-8644(200003)111:3%3C319::AID-AJPA3%3E3.0.CO;2-N
https://doi.org/10.1002/(SICI)1096-8644(200003)111:3%3C319::AID-AJPA3%3E3.0.CO;2-N
https://doi.org/10.1002/(SICI)1096-8644(200003)111:3%3C319::AID-AJPA3%3E3.0.CO;2-N
https://doi.org/10.1017/S0068113X17000137
https://doi.org/10.1017/S0068113X17000137
https://doi.org/10.15184/aqy.2024.85

Jessica I. Cerezo-Romdn et al.

INGus, R. & S. Harcrow. 2018. The bioarchaeology
of childhood: theoretical development in the
field, in P. Beauchesne & S. Agarwal (ed.)
Children and childhood in bioarchaeology: 33—60.
Gainesville: University Press of Florida.
https://doi.org/10.5744/florida/
9780813056807.003.0002

KAUFMAN, B. et al. 2021. Quantifying surplus and
sustainability in the archaeological record at the
Carthaginian-Roman urban mound of Zita,
Tripolitania. Current Anthropology 62: 484-97.
https://doi.org/10.1086/715275

KEENLEYSIDE, A., H. ScHwarcz, L. STIRLING & N.
BEN LAZREG. 2009. Stable isotopic evidence for
diet in a Roman and Late Roman population
from Leptiminus, Tunisia. Journal of
Archaeological Science 36: 51-63.
https://doi.org/10.1016/j.jas.2008.07.008

KiLLGrovE, K. 2020. Bioarchaeology in the Roman
Empire, in C. Smith (ed.) Encyclopedia of global
archaeology: 1424-32. Cham: Springer.

Kim-Fartey, R. 1993. Mumps, in K. Kiple (ed.) 7he
Cambridge world history of human disease.
Cambridge: Cambridge University Press.

KroEGEL, C. & V. ANTONY. 1997. Immunobiology
of pleural inflammation: potential implications
for pathogenesis, diagnosis and therapy. European
Respiratory Journal 10: 2411-18.
https://doi.org/10.1183/09031936.97.
10102411

Kwong, W., P. FrieLLo & R. SEmBA. 2004.
Interactions between iron deficiency and lead
poisoning: epidemiology and pathogenesis.
Science of the Total Environment 330: 21-37.
https://doi.org/10.1016/j.scitotenv.2004.03.017

LEE, A. 1994. Attitudes and prejudices
towards infanticide: Carthage, Roma and
today. Archaeological Review from Cambridge
13: 65-79.

LEwIs, M. 2018. Palegpathology of children:
identification of pathological conditions in the
human skeletal remains of non-adulss. London:
Academic Press.

Mays, S. 2014. The bioarchaeology of the homicide
of infants and children, in J. Thompson,

M. Alfonso-Durruty, J. Crandall & C. Larsen
(ed.) Tracing childhood: bioarchaeological
investigations of early lives in antiquity: 99—122.
Gainesville: University Press of Florida.
https://doi.org/10.5744/florida/
9780813049830.003.0006

McCarTy, M. 2013. Continuities and contexts: the
tophets of Roman Imperial-Period Africa, in
P. Xella (ed.) The tophet in the Phoenician
Mediterranean: 93—118. Verona: Essedue.

MoNTGOMERY, H. 2008. An introduction to
childhood: anthropological perspectives on children’s
Jives. Malden: Wiley-Blackwell.

MOORE, J. & L. STIRLING. 2021. Practicalities of grief
and commemoration: accounting for variation in
cremation practices in Affica Proconsularis.
Antiquités africaines 57: 93-116.
https://doi.org/10.4000/antafr.3747

Moses, V., B. KAuFMAN, A. DRINE, H. BARNARD,

S. BEN TAHAR, E. JERRAY & M. DaANIELS. 2019.
Zooarchaeological evidence for meat
consumption at Zita, Tunisia, during the Punic
to Roman occupations (2nd century BCE to 3rd
century CE). International Journal of
Osteoarchaeology 29: 549-59.
https://doi.org/10.1002/0a.2751

Norman, N. 2002. Death and burial of Roman
children: the case of the Yasmina cemetery at
Carthage, part 1, setting the stage. Mortality 7:
302-23.
https://doi.org/10.1080/
1357627021000025469

RirTEMARD, C., A. COLOMBO, P. DESBARATS,

B. DuraiLry, O. Dutour & H. COQUEUGNIOT.
2019. The periosteum dilemma in bioarcheology:
normal growth or pathological condition? — 3D
discriminating microscopic approach. Journal of
Archaeological Science: Reports 24: 23643,
https://doi.org/10.1016/j.jasrep.2018.12.012

Schuttz, M. 2001. Palacohistopathology of
bone: a new approach to the study of
ancient diseases. Yearbook of Physical Anthropology
44: 106-47.
https://doi.org/10.1002/ajpa.10024.abs

ScuwaARTz, J., F. HougHTON, L. BONDIOLI &

R. MACCHIARELLL 2017. Two tales of one city:
data, inference and Carthaginian infant sacrifice.
Antiquity 91: 442-54.
https://doi.org/10.15184/aqy.2016.270

ScoBlE, A. 1986. Slums, sanitation, and mortality in
the Roman world. Ko 2: 399-433.
https://doi.org/10.1524/klio.1986.68.68.399

Scott, E. 1999. The archaeology of infancy and infant
dearh. Oxford: Archacopress.

SmriTH, P. & G. Kanira. 1992. Identification of
infanticide in archaeological sites: a case study
from the Late Roman-Early Byzantine periods at

© The Author(s), 2024. Published by Cambridge University Press on behalf of Antiquity Publications Ltd

952

https://doi.org/10.15184/aqy.2024.85 Published online by Cambridge University Press


https://doi.org/10.5744/florida/9780813056807.003.0002
https://doi.org/10.5744/florida/9780813056807.003.0002
https://doi.org/10.5744/florida/9780813056807.003.0002
https://doi.org/10.1086/715275
https://doi.org/10.1086/715275
https://doi.org/10.1016/j.jas.2008.07.008
https://doi.org/10.1016/j.jas.2008.07.008
https://doi.org/10.1183/09031936.97.10102411
https://doi.org/10.1183/09031936.97.10102411
https://doi.org/10.1183/09031936.97.10102411
https://doi.org/10.1016/j.scitotenv.2004.03.017
https://doi.org/10.1016/j.scitotenv.2004.03.017
https://doi.org/10.5744/florida/9780813049830.003.0006
https://doi.org/10.5744/florida/9780813049830.003.0006
https://doi.org/10.5744/florida/9780813049830.003.0006
https://doi.org/10.4000/antafr.3747
https://doi.org/10.4000/antafr.3747
https://doi.org/10.1002/oa.2751
https://doi.org/10.1002/oa.2751
https://doi.org/10.1080/1357627021000025469
https://doi.org/10.1080/1357627021000025469
https://doi.org/10.1080/1357627021000025469
https://doi.org/10.1016/j.jasrep.2018.12.012
https://doi.org/10.1016/j.jasrep.2018.12.012
https://doi.org/10.1002/ajpa.10024.abs
https://doi.org/10.1002/ajpa.10024.abs
https://doi.org/10.15184/aqy.2016.270
https://doi.org/10.15184/aqy.2016.270
https://doi.org/10.1524/klio.1986.68.68.399
https://doi.org/10.1524/klio.1986.68.68.399
https://doi.org/10.15184/aqy.2024.85

The life and death of cremated infants and children from the Neo-Punic tophet at Zita, Tunisia

Ashkelon, Israel. Journal of Archaeological Science
19: 667-75.
https://doi.org/10.1016/0305-4403(92)90036-3

SMITH, P., G. AvisHAl, J. GREENE & L. STAGER.
2011. Aging cremated infants: the problem of
sacrifice at the Tophet of Carthage. Anriquity 85:
859-74.
https://doi.org/10.1017/S0003598X00068368

—2013. Age estimations attest to infant sacrifice at
the Carthage Tophet. Antiquity 87: 1191-99.
https://doi.org/10.1017/50003598X00049954

STIRLING, L., D. MATTINGLY & N. BEN LAZREG.
2001. Leptiminus (Lamta) report no. 2: the east
baths, cemeteries, kilns, Venus mosaic, site museum,
and other studies (Journal of Roman Archacology
Supplement 41). Portsmouth: Journal of Roman
Archaeology.

VELLA, N.C. 1996. Elusive Phoenicians. Antiquity
70: 245-50.
hetps://doi.org/10.1017/50003598X00083241

WEsTON, D. 2008. Investigating the specificity of
periosteal reactions in pathology museum
specimens. American Journal of Physical
Anthropology 137: 48-59.
hetps://doi.org/10.1002/ajpa.20839

Woop, J., G. MILNER, H. HARPENDING & K. WEISS.
1992. The osteological paradox: problems of
inferring prehistoric health from skeletal samples.
Current Anthropology 33: 343-70.
https://doi.org/10.1086/204084

XELLA, P., J. QuINN, V. MELCHIORRI &

P. DOMMELEN. 2013. Phoenician bones of
contention. Antiguity 87: 1199-207.
hetps://doi.org/10.1017/50003598X00049966

© The Author(s), 2024. Published by Cambridge University Press on behalf of Antiquity Publications Ltd
953

https://doi.org/10.15184/aqy.2024.85 Published online by Cambridge University Press


https://doi.org/10.1016/0305-4403(92)90036-3
https://doi.org/10.1016/0305-4403(92)90036-3
https://doi.org/10.1017/S0003598X00068368
https://doi.org/10.1017/S0003598X00068368
https://doi.org/10.1017/S0003598X00049954
https://doi.org/10.1017/S0003598X00049954
https://doi.org/10.1017/S0003598X00083241
https://doi.org/10.1017/S0003598X00083241
https://doi.org/10.1002/ajpa.20839
https://doi.org/10.1002/ajpa.20839
https://doi.org/10.1086/204084
https://doi.org/10.1086/204084
https://doi.org/10.1017/S0003598X00049966
https://doi.org/10.1017/S0003598X00049966
https://doi.org/10.15184/aqy.2024.85

	The life and death of cremated infants and children from the Neo-Punic tophet at Zita, Tunisia
	Introduction
	The tophet at Zita
	Materials and methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


