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ABSTRACT

This study examines the Early Medieval local population of Corte Romana (Cividale del Friuli, NE Italy) during the period of
Langobard rule of the territory (6th-7th centuries AD). We conducted anthropological and palaeopathological analyses of 54 indi-
viduals from Corte Romana, including 38 subadults and 16 adults. Stable isotope analyses (§'3C, 8!°N, and 834S) were performed
on 52 of these individuals to investigate their dietary patterns and mobility. Palacopathological data revealed the presence of var-
ious health stressors, particularly among subadults, reflecting challenging living conditions and nutritional deficiencies. Stable
isotope analysis indicated a consistent consumption of C, plants, aligning with historical sources, and highlighted a remarkable
disparity in the consumption of protein-rich foods between the adult and subadult individuals (especially those between 5 and
9years of age). When compared to previously published data for Langobard individuals from northern Italy, this dietary disparity
becomes more evident, especially for the subadults—a clear indication of sociocultural inequality in terms of access to resources
between the existing local subadult population and the new Langobard invaders. This study is particularly significant as previous
research in northern Italy during this period has predominantly focused on the Langobards, with little attention paid to the local
populations coexisting with them. Our findings therefore contribute to a broader understanding of the dietary habits and social
dynamics of the local Roman population in Italy in the Early Middle Ages.

1 | Introduction In 568, the Langobards thus easily broke into northeastern Italy

establishing a stronghold in Forum Julii to present-day Cividale

Between the 5th and the mid-6th centuries, the population of
the Italian peninsula faced significant challenges, including ad-
verse weather conditions (Mangini et al. 2005) and the frequent
looting and raids by invading armies and barbarian groups that
devastated the already unproductive fields and caused wide-
spread famine and outbreaks of diseases, leaving the local pop-
ulation vulnerable to further invasions (Paul the Deacon 2003).

del Friuli, in the region of Friuli (Figure 1), making it the seat of
the first Langobard duchy in Italy.

Primary sources (Cortonesi 2016) and stable isotope analysis
(Ganzarolli et al. 2018; Marinato 2017; Maxwell 2019; Reitsema
and Vercellotti 2012) document a dietary shift in northeastern
Italy during this period, with lower social classes gradually
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FIGURE1 | Location of Cividale del Friuli. [Colour figure can be viewed at wileyonlinelibrary.com]

abandoning the cultivation of C, crops such as wheat in favor
of C, plants like foxtail millet, broomcorn millet, and sorghum
(Pinto 2016). C, crops are easier to cultivate and have a short
growth cycle, which made them better suited to the damp and
cold climate of the time (Cortonesi 2016). While much is known
about the Langobards’ diet in northern Italy, both through
primary sources (Boroli 1975) and isotope analysis (Iacumin
et al. 2014; Alt et al. 2014; Amorim et al. 2018), little is under-
stood about the social and political landscape of Cividale and
the diet of the local population, who likely still adhered to the
Roman-Mediterranean and Christian food traditions.

The archeological site known as “Corte Romana” (hereafter:
CR), located in the historic center of Cividale del Friuli, offers
a valuable opportunity to explore socio-cultural differences be-
tween the two groups. The excavations of the site, carried out
between 2002 and 2005, revealed a well-preserved and complex
sequence of residential and artisanal structures initially built
during the 1st century AD and surviving, with various renova-
tions, until the 4th-5th centuries AD. Between the 6th and 7th
centuries AD, the area was repurposed as a burial ground for
the local population. The excavations unearthed 54 individuals

(Figure 2), including both adults and subadults (Borzacconi
et al. 2011).

The objectives of the present study are twofold: first, to investi-
gate the diet and mobility of the individuals buried in CR during
the Langobard presence on the territory; second, to contribute
to existing isotopic studies of Langobard-period individuals in
northern Italy, enabling direct data comparisons and enhanc-
ing the understanding of dietary practices and social dynamics
during the Langobard period in Italy.

2 | Material and Methods

We examined 54 individuals, 52 of them being enough well-
preserved for stable isotope analyses (Tables S1 and S2). Each
individual was identified with an acronym beginning with the
letter “T” (= “tomb” in Italian). Scattered faunal remains of avi-
fauna (n =3), ovicaprids (n=2), pigs (n=2), and cows (n=2) re-
covered from the graves of some human individuals were also
sampled and analyzed for stable isotope analysis to obtain a ref-
erence baseline (Table S2).
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FIGURE2 | Plan of the Corte Romana burial site. [Colour figure can be viewed at wileyonlinelibrary.com]

2.1 | Anthropological and Palaeopathological
Analyses

In adults, sex and age-at-death were established using standard
osteological procedure (Brooks and Suchey 1990; Buikstra and
Ubelaker 1994; Lamendin et al. 1992; Lovejoy et al. 1985). In
subadults, age-at-death was estimated analyzing bone length
and degree of fusion (Cardoso et al. 2014; Irurita Olivares
and Aleman Aguilera 2017; Minier et al. 2014; Scheuer and
Black 2000; Ubelaker 1984) and the measurement or the stage
of formation and eruption of teeth (Ubelaker 1984; Liversidge
et al. 1998); sex was not determined. Subadults have been catego-
rized into four age classes: perinatal (40+2weeks of gestation),
0-4years (>2weeks and <4years), 5-9years, and 10-18years
(Table S1). The purpose of this age classification was to separate
individuals who had been breastfed for a very short period (or
not at all) by those who were certainly breastfed, and then chil-
dren from adolescents as, having a different role in the commu-
nity, they may have had a different diet.

Adult height estimation was provided by applying the Olivier
et al. (1978), Pearson (1899), and Trotter and Gleser (1958) for-
mulas for long bones (Table S4). For each individual, morpho-
logical and morphometric characteristics were analyzed to
identify nonmetric variants (Hauser and Stefano 1989; Mann
and Hunt 2019) and occupational markers (presence and de-
velopment of entheses; presence or absence of Schmorl's nodes,
squatting facets, Poirier's facets, occupational osteoarthritis,
and occupational dental wear) (Boulle 2001; Capasso et al. 1999;
Milella et al. 2015; Zampetti et al. 2016).

Paleopathological morphological analyses were conducted,
sometimes with the aid of radiological examinations, to inves-
tigate the presence of dental pathologies (enamel hypoplasia,
wear, periodontitis, caries, and avulsions), general indicators
of stress (difference between bone and dental age in subadults),
and signs of possible nutritional deficiencies (cribra orbitalia,
humeralis/femoralis, porotic hyperostosis, and vitamin-related
deficiencies).

2.2 | Stable Isotope Analysis

Carbon (8'3C), nitrogen (§!°N), and sulfur (834S) isotopic sys-
tems provide insights into dietary and ecological patterns.
813C values primarily distinguish diets based on C; and C,
plants and marine versus terrestrial diets, while §'°N val-
ues indicate trophic level and animal protein consumption
(Richards 2020). 834S values, when combined with 8§°N, help
distinguish dietary contributions from aquatic and terrestrial
ecosystems. They are also widely used in mobility studies,
reflecting regional environmental differences influenced by
atmospheric deposition and local geochemistry (Britton 2020;
Nehlich 2015).

Isotopic measurements are expressed in delta (§) notation in per
mil (%o) relative to internationally recognized standards and cal-
culated as follows:

Rsample

8(%0) = ( - 1>x 1000

Rstandard
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where R is the ratio of the heavy to light isotope in the sample
and the standard.

813C, 8N, and 834S stable isotopic and EA-IRMS analyses
of the 52 individuals from CR were undertaken in the Stable
Isotopes Laboratory, Department of Archaeology, Simon
Fraser University (SFU) following established protocols
(Brown et al. 1988; Miildner and Richards 2005). For details
about the protocol used, see Table S2. All the samples ana-
lyzed were run in duplicates or triplicates and their values
averaged (Tables S2 and S3). Only collagen samples meeting
established quality criteria were selected for analysis—that is,
a C:N atomic ratio between 2.9 and 3.6 (DeNiro 1985) and a
collagen concentration greater than 0.5%-2% (Ambrose 2002;
Dobberstein et al. 2009; Klinken 1999). For detailed infor-
mation about the standards used for EA-IRMS analysis,
calibration, and analytical uncertainty for the isotopic mea-
surements, see Table S8.

3 | Results

3.1 | Anthropological and Palaeopathological
Analyses

Nonmetric variants can be useful to explore the biological dis-
tance between populations and kinship between individuals
(Palamenghi et al. 2023). In the sample, the most notable finding
was the high frequency of dysmorphism of the cervical and lum-
bosacral vertebrae (T15 shows partial aplasia of the posterior
arch of C1, T15 and T48US149 show arcuate foramens (Travan
et al. 2011), and T28, T31, and T34 have lumbosacral transi-
tional vertebrae), for which conditions genetic factors may play a
role (Matson et al. 2020).

Markers of occupational stress reflect the impact of physical
activity on the skeleton (Kennedy 2000). Entheses are well-
developed in both males and females. Although the correlation
between Schmorl's nodes and occupation has been debated
(Brito and Santos 2024), their high prevalence in the CR sample
(100% of males) should be taken into account. Squatting facets
are present in 75% of assessable individuals, with all females
showing this trait. Poirier's facets are found in 45% of individ-
uals—80% of them are males . Two males exhibit degenerative
changes at humeral tuberosities and at glenohumeral surfaces,
suggestive of a rotator cuff disease (Roberts et al. 2007), the
most common shoulder pathology in modern clinical con-
texts, correlated with specific occupational activities (Moulton
et al. 2016). Severe osteoarthritis is primarily observed in males
over 40years, the district most involved being the spine. Just
under a third of the evaluable males and females shows signs of
occupational dental wear.

In terms of nutritional stress, several indicators can be used
to assess stress and possible nutritional deficiencies in ancient
populations. However, it is known that very few specific signs
can be definitely identified (Meyer 2016). In the sample, T51
(aged 8-10years) and T48US1422 (16-18years) display a slight
delay in bone growth, cribra orbitalia, cribra humeralis, and/
or femoralis, porotic hyperostosis, diffuse porosity of the outer
surface of the sphenoid bone and the hard palate, and diffuse

periodontopathy, findings consistent with a diagnosis of scurvy
(Snoddy et al. 2018) (Figure 3). For T38US1147 (24-36 months)
showing porotic hyperostosis, cribra femoralis, and periodon-
topathy, the diagnosis of scurvy is more uncertain. T7 (young
male) exhibits signs of healed rickets with the bowing of the hu-
meral diaphysis indicating that the deformity developed during
childhood, likely during the crawling stage. We observed diffuse
microporosity in 31% of the individuals of the perinatal class
(Figure 4A,B).

Cribra orbitalia are present in 58.8% of the individuals. The prev-
alence increases with age, reaching its peak in the 10- to 18-age
category and decreasing in adults, with only one young male,
T38, showing this condition. Cribra humeralis and cribra femo-
ralis peak in the 5- to 9-age group and exhibit a similar pattern.
The simultaneous presence of cribra orbitalia and cribra hu-
meralis/femoralis is observed in almost all affected individuals
(Figures 4C and 5B). In terms of differences in dental vs. skeletal
age (Ubelaker 1984), these were detected in 8% of the individuals
from the perinatal class, 43% in the 0- to 4-years group, and in
100% of the individuals in the 5- to 9-years group. In the 10- to
18-years group, the percentage decreases to 80% (Figure 5A).

All individuals aged 8 years and older show linear enamel hy-
poplasia, with multiple lines within a narrow age range be-
tween 3.5 and 4.5years (Reid and Dean 2006). Dental wear
on deciduous teeth starts at around 3years. Signs of peri-
odontitis are present in one individual in the 0-4years group
(T38US1147). The prevalence of periodontitis increases in
subsequent classes. Caries increases with age (Figure 5C).
Notably, 60% of children around 6-7years old show three or
more caries on deciduous or primary teeth. In the adult group,
the average number of caries is 6.5 caries and 2 avulsions per
individual in males compared to 5 caries and 6 avulsions in
females.

3.2 | Stable Isotope Analysis

The adult population shows average 8§'3C and 8'°N values con-
sistent with the exclusive consumption of C, plants and a variety
of protein sources (8'*C ., : =16.7%0; "N :8.6%o), with only
two female individuals out of five showing similar §°N values
to males. The perinatal individuals display similar §*C and
85N values to the adults (8"3C_,, : —16.7%0; 8'5N__. : 8.9%o).
Individuals in the 0- to 4-year age category all show signifi-
cantly higher §'°N values compared to other age groups (§'°N-
mean: 10.0%0), with one exception (T30, discussed below). For the
5- to 9-year age group, the 8'3C__ is —16.6%o, while the 5'°N-
mean 18 7-6%o. Lastly, individuals in the 10- to 18-year-old category
display a 8'3C . of —16.1%c and a 8"°N_ . of 8.0%o (Figure 6).
The 84S values range from 5.0%o to 9.0%., with four exceptions
among adults: three individuals have §3*S values below 5.0%o,
while one has a 84S value above 9.0%. (Figure 7). To investi-
gate breastfeeding and weaning practices at CR, we used WARN
analysis (Tsutaya and Yoneda 2013), which estimated the start
(t) and end (t,) of weaning using maximum density estimators
(MDE). The joint probability of the modeled weaning ages was
0.042, supporting the reliability of the estimates. The code used
for the WARN analysis is provided in Table S7, and the results
are discussed in below.
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FIGURE3 | Corte Romana, T51, aged 8-10years, diagnosed with scurvy. (A) Periodontopathy: diffuse pitting and spicules, clearly visible around

the roots of the first upper molars. (B) Dental instability: exposed tooth necks and oversized dental alveoli relative to the matching roots. (C) Cribra

orbitalia, porotic hyperostosis, and diffuse porosity of the exocranial surface of the sphenoid bone. [Colour figure can be viewed at wileyonlineli-

brary.com]

FIGURE 4 | Corte Romana. (A, B) T41A and/or B, perinatals buried together and recovered without separating the bones, aged 40/42 and
41/42weeks of gestation, left femur shoving cribra and sovraspinatus fossa of the scapula with porosity. Porosity is also present in the orbital surface

of the zygomatic bones, on the coronoid process of the mandible and lesser and greater wings of the sphenoid. (C) T38 US1147 showing porotic hy-

perostosis and cribra femori. [Colour figure can be viewed at wileyonlinelibrary.com]

4 | Discussion

4.1 | Anthropological and Palaeopathological
Analyses

It is safe to assume that the individuals of CR in the 6th-7th cen-
turies experienced relatively high occupational stress, consistent
with a community of artisans, breeders, and farmers.

Bone porosity poses a diagnostic challenge (Egginton
et al. 2024). The etiology remains unclear, and multiple causes
may coexist: nutritional deficiencies (mainly vitamin C and
vitamin D), localized infections, and various types of ane-
mia (Malis et al. 2024) caused by chronic dietary deficiency,
malabsorption, and deficiencies of vitamins B12, B9 and iron
(Meyer 2016). In our sample, three subadults exhibit porotic
hyperostosis, all of whom have a probable or possible diagnosis
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FIGURE 5 | Corte Romana sample: (A) differences in age based on dental (D) and osteological (O) estimations by age group (in percentages); (B)
number of individuals presenting signs of cribra orbitalia and cribra humeralis and/or femoralis by age group; (C) number of individuals presenting

cavities or antemortem tooth loss (ATL) by age group. [Colour figure can be viewed at wileyonlinelibrary.com]

of scurvy. The minimum protective dose to prevent scurvy
is 10mg/day of vitamin C—a raw apple harvested less than
2weeks prior (vitamin C decays rapidly) could meet this re-
quirement; clinical symptoms of deficiency can appear within
1-3months (Krebs 1953). In 6th-7th century northeastern Italy,
alternative sources may have included chestnuts, wild herbs,
and offal, though access to these foods may have varied among
individuals or groups. Chronic illnesses, particularly those
involving malabsorption, increase vitamin C needs (Khalife
et al. 2019), and scurvy heightens susceptibility to infections,
especially pneumonia, a frequent and often fatal complication
(Carr and Maggini 2017).

Potential causes of iron deficiency anemia include menstruation,
pregnancy, childbirth, breastfeeding, hemorrhages, as well as
reduced intake and absorption (particularly due to gastrointes-
tinal diseases like parasitic infections). The most common form
of hemolytic anemia, malaria, can be excluded for CR, but all
the other causes, alone or in association, remain valid. A recent
study (Gomes et al. 2025) conducted on subadults with cribra
found that individuals with cribra femoralis presented higher
levels of P and Ca and lower levels of Fe compared to those with-
out cribra. A similar pattern, though not statistically significant,
was observed in individuals with cribra orbitalia and humera-
lis. In contrast, individuals with porotic hyperostosis presented
higher levels of Fe. In our group, cribra orbitalia are present in
58.8% of the individuals, while cribra humeralis and femoralis

in 50%. However, a qualitative assessment of the isotope values
of individuals presenting cribra does not indicate any distinct
values when compared to those without cribra, suggesting no
marked correlation based on the available data.

We also made a diagnosis of rickets. Rickets can have nutri-
tional causes (deficiency of vitamin D, calcium, phosphate),
but at the geographical coordinates of Cividale del Friuli, it
likely resulted from inadequate exposure to sunlight (Marrone
et al. 2012). Other data can be useful to detect nutritional
deficits. It is known that low stature is associated with prena-
tal famine exposure (Arage et al. 2022), deficiency in the diet
(Meyer 2016), infections (Bhan et al. 2001), as well as hor-
monal and genetics factors. In our sample, the average height
for adults is relatively high (Table S4) compared to other Italian
sites (Barbiera and Dalla Zuanna 2007); therefore, it is more in-
sightful to assess the difference between bone and dental age in
subadults (Figure 5A). Linear growth failure is currently used
as a proxy marker of chronic undernutrition in both ancient
(Malis et al. 2024) and modern (Shapiro et al. 2019) popula-
tions. Notably, there is a positive relationship between animal-
source food consumption and height (ibid.). Nutritional deficit
in children aged < 2years can result in significant growth de-
lays (Kristjansson et al. 2015), detectable in subadults by as-
sessing the discrepancy between bone and dental age (Cardoso
and Magalhdes 2011). In our sample, this difference appears
to be a predictive factor for reduced survival among subadults.
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FIGURE 6 | Individual and mean bulk 8'3C and 8"°N isotope values for the human and faunal remains from Corte Romana. [Colour figure can
be viewed at wileyonlinelibrary.com]

However, a qualitative assessment of the isotope values between  The etiology of enamel hypoplasia includes systemic metabolic
individuals with evidence of linear growth failure and those stress from malnutrition, vitamin deficiencies, and recurring
without suggests no dietary differences. childhood illnesses causing malabsorption. Some research
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FIGURE 7 | Individual and mean bulk 8'°N and &3S isotope values for the human and faunal remains from Corte Romana. [Colour figure can

be viewed at wileyonlinelibrary.com]

(Bantavanou et al. 2024) has linked enamel hypoplasia to wean-
ing due to the high risk of infection during this period. In our
sample, all evaluable individuals aged 8years and older show
linear enamel hypoplasia; the mean is 4 years. Additionally, den-
tal wear on deciduous teeth has been observed starting around
3years, suggesting that weaning likely began around 2.5years.
Interestingly, a peak in mortality, possibly related to weaning,
was observed in individuals 24-36 months old. The isotopic data

correlate with dental wear and peak in mortality: breastfeeding
appears to have stopped around 24-36 months. Individuals with
enamel hypoplasia seem to be those who survived this critical
period without significant issues.

Periodontal diseases are multifactorial and caused by hormonal
alterations, nutritional deficits, poor oral hygiene, low immune
defenses (Kinane 2000), and low plasma concentrations of
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vitamins C and E and calcium (Jeong et al. 2022). In our group, a
significant factor is the probably low level of oral hygiene, as evi-
denced by the widespread and abundant dental calculus starting
with individuals in the 5- to 9-year group. The most common
causes of tooth avulsion include periodontitis, untreated caries,
and trauma. An increase in caries with age is typically observed
in ancient populations, with a more rapid progression in females
due to the stress of childbirth and breastfeeding, and is evident
in our group (Figure 5C).

4.2 | Stable Isotope Analysis

The 834S isotope results for the individuals from CR indicate that
most were local, as their values align with the range observed
in faunal samples. However, T1, T6, T4US231, and T32 (adults)
exhibit outlier values, suggesting that they might not have been
local (Figure 7).

The 8'3C values for the sample indicate that all individuals in
postweaning age relied on C, plants, consistent with historical
and archeological data (Pinto 2016; Iacumin et al. 2014; Baiguera
and Morandini 2018; Montanari 2019), while the 8'°N values re-
veal a significant disparity in access to protein-rich foods across

different groups. T1 and T32 (adult females) exhibit 8'°N values
similar to adult males. In contrast, T27, T36, T53 (females), and
T11 (male) show lower 85N values, suggesting limited protein
intake. While this disparity appears to be sex-related, the lim-
ited number of adults and the uneven male-to-female ratio skew
the interpretation of observed dietary patterns, making it diffi-
cult to draw definitive conclusions.

The perinatal group displays slightly higher §'°N values com-
pared to other subadults but does not show the expected §'°N
trophic increase of 2%0-3%o or the ~1%. 8'3C increase typically
associated with breastfeeding (Beaumont et al. 2013; Dailey-
Chwalibog et al. 2020). As the isotopic signal from breastfeed-
ing typically appear after 3months of age (Chinique De Armas
et al. 2022), their slightly elevated §'°N values could be attributed
to stress factors (Kinaston et al. 2009) or the diet and physiology
of the mother during pregnancy (Fuller et al. 2006; Beaumont
et al. 2015). Within the perinatal group, T41A and T41B (40-42
fetal weeks), buried together, exhibit isotopic differences in §'*C
(=15.7%0 and —17.4%c) and 83*S (6.2 and 7.5%o), ruling out the
possibility that they were twins.

The 0- to 4-year group shows the highest 8'°N values, consis-
tent with the trophic increase from breastfeeding, making it
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reasonable to assume that they died toward the end or immedi-
ately after the cessation of the breastfeeding period (Beaumont
etal. 2013; Beaumontet al. 2015). Thisis confirmed by the WARN
analysis (Tsutaya and Yoneda 2013) (Figure 8), which shows an
average 8'°N enrichment of 2.5%. for subadults <10years com-
pared to adult females, indicative of a trophic-level shift due
to breastfeeding. The WARN analysis also indicates that sub-
adults began weaning around 0.2 years of age and completed the
process by ~2years. Given that nearly all subadults in the 0- to
4-year group are <2years, these findings confirm that breast-
feeding contributed to their elevated 8'°N values. Within the
0- to 4-age group, T30 stands out with a low 8'°N value (7.6%o),
which, in the absence of visible pathologies, could be explained
with two scenarios: either T30 was not breastfed or was weaned
early,or suffered from conditions affecting protein absorption
(e.g., intestinal parasites).

In the 5- to 9-year group, most individuals show low 8!°N values
(except for T3, T4US245, T9, and T10, who display higher values)
suggesting unequal access to protein-rich foods likely due to
social or economic factors. Further supporting this hypothesis,
in the 10- to 18-year group, T8, T15, T31, and T48US1422 also
show higher 8'°N values, which appear unrelated to age, sex,
or health.

We compared our results with previously published data
from several Langobard and post-Roman sites in northern
Ttaly (Figure 9) (Maxwell 2019; Tacumin et al. 2014; Amorim

Langobard sites:

Collegno (6™-8™ centuries) (Amorim et al., 2018)
Cividale (6"-7" centuries) (lacumin et al., 2014)
Bardolino (6"-7" centuries) (Maxwell, 2019)

Fara Olivana (6™-8™ centuries) (Marinato, 2016)
Povegliano Veronese (6"-8" centuries) (Marinato, 2016)
Spilamberto (6"-8" centuries) (Marinato, 2016)

()
Collegno

et al. 2018; Marinato 2016). Since previously published data
for comparison did not include 84S values and subadult indi-
viduals are absent from most sites, comparisons were limited to
813C and 8N isotopes (Figure 10), and primarily involve adults
(Tables S5 and S6).

All 83C values are above —19.7%., with Dueville's post-Roman
population showing the highest mean (—14.5%0), indicating a
diet heavily reliant on C, resources and low 8'°N values sug-
gesting minimal fish consumption (Ganzarolli et al. 2018;
Maxwell 2019; Reitsema and Vercellotti 2012). Conversely,
Langobard sites show lower 8'*C___ values, indicating mixed
C,/C, diets. This is not surprising, considering the Langobards
were part of a newly-arrived elite with access to better and more
varied food resources (Marinato 2016). Adult 8N __values do
not vary significantly across Langobard and post-Roman sites,
indicating that both adult populations had access to similar
protein-rich foods. The Langobards from Bardolino, who show
the highest 8'°N__(9.5%0) and a high 8'3C_ . value (—17.2%0),
are an exception. We interpret their values as reflecting signif-
icant freshwater fish consumption, which would be supported
by the site's location on the southeastern bank of Lake Garda.
However, the lack of baseline data for freshwater fish from the
site and the absence of §3*S data currently prevents us from cor-
roborating this hypothesis.

Two individuals <4 years from Covo (COV58 and COV5) display
s13C (~16.0%0) and 8'°N (10.6%o) values similar to those

mean mean

Post-Roman sites:

Desmonta (6"-7" centuries) (Maxwell, 2019)
Dueville (6"-7™ centuries) (Maxwell, 2019)
Sovizzo (6™-8" centuries) (Maxwell, 2019)
Covo (4"-6" centuries) (Marinato, 2016)

FIGURE9 | Contemporary Langobard and post-Roman burial sites used for comparison with Corte Romana (red star). Green dot: from Amorim

et al. (2018); blue diamonds: from Maxwell (2019); orange dots: from Marinato (2016); pink triangles: from Iacumin et al. (2014). [Colour figure can

be viewed at wileyonlinelibrary.com]
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FIGURE10 | Mean and individual bulk 8'3C and 8'°N isotope values of the individuals from Corte Romana compared to the previously published
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from CR, while Collegno's only subadult (CL083) shows lower
813C (=17.8%0) and 8'°N (9.3%o) values. The 8'3C value dispar-
ity suggests that C, foods were introduced into the weaning diet
of local subadults, whereas the Langobard subadult had a more
consistent intake of C, plants.

Six individuals aged 5-9 from Langobard necropolises are avail-
able for comparison: POV31 from Povegliano, SPR4, SPR8A,
and SPR22 from Spilamberto, and 07T259 and 07T273 from
Romans. Although the sample size is small and not necessar-
ily representative, the isotope data from these sites show that
the CR subadults lacked access to the same food resources as
their Langobard peers. Both groups relied predominantly on C,
plants, but the Langobard subadults also had access to C, plants.
Furthermore, the significantly lower 8'°N mean values for the
CRindividuals indicate limited consumption of animal products
compared to Langobard children, suggesting sociocultural dis-
parity in feeding practices in post-weaning children. 10- to 18-
year individuals at CR have 8'3C_ values similar to those from
the nearby Langobard necropolis of Romans. However, there is
a significant offset (>1%o) in 8°N__. , revealing differences in
access to animal products. The 8'*C__ = values for Langobard
individuals from Spilamberto, Fara, and Covo are also much
lower than those from Friulan sites, mirroring the 5-9 age group
and reflecting the consumption of C, plants (millet, sorghum)
in northeastern Italy during this period (Pinto 2016; Iacumin
et al. 2014).

Overall, the comparison reveals that in Friuli both Langobards
and locals mainly consumed C, plants, likely due to environ-
mental challenges and population movements during the Early
Middle Ages. In contrast, other post-Roman individuals from
northern Italy had a diet richer in C, plants. No major differences
were found in access to protein foods across age groups, except
for higher values in infants due to breastfeeding, and lower val-
ues in subadults, especially for the 5-9 age group at CR, where

local children had lower §'°N___ than their Langobard peers.

4.3 | Limitations of the Study

Like many osteological and isotope studies, the sample size from
CR is limited and not representative of the entire population in
Cividale during the 6™ and 7" centuries, skewing the data to-
ward better-preserved remains. Additionally, scarce contextual
historical information on the local population of Cividale under
Langobard rule complicates definitive conclusions about their
socioeconomic landscape.

5 | Conclusion

This study examines the population of Corte Romana in
Cividale (NE Italy) during Langobard rule (6th-7th-century)
through anthropological, palaeopathological, and stable iso-
tope analyses. Palaeopathological data revealed significant
health stressors, particularly among subadults, pointing to chal-
lenging living conditions and nutritional deficiencies. Isotopic
analyses indicate a consistent consumption of C, plants and
revealed disparity in protein-rich food consumption between
adults and subadults. Comparisons with previously published

data for Langobard individuals from northern Italy make this
dietary inequality even more apparent, particularly for the sub-
adults of CR. This suggests sociocultural inequalities in access
to resources between the local population and the newly arrived
Langobards.
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