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Abstract: The paper presents the preliminary results of the bioanthropological analysis of
the human osteological material from the medieval necropolis of Vinca — Belo Brdo, pre-
liminarily dated into the period from the late 12" to the early 14" century. The bioanthropo-
logical analysis was carried out at the Laboratory for Anthropology, Faculty of Medicine.
A total of 117 individuals from 68 graves were observed, of which 27 were female, 22 male,
while 36 were subadults. In total, the sex of 32 individuals could not be determined due
to poor or incomplete preservation of skeletal remains. The analysis of paleopathological
conditions of observed individuals showed that most of them suffered from degenerative
changes of the skeletal joint system. Skull and long bone traumas were also noted, as well
as signs of porosity, indicating nutritional deficit and possibility of phases of anaemic stress.

Keywords: Vinca — Belo Brdo, medieval necropolis, paleodemographic and paleopatho-
logical analyses, dental disease, subadult stress, enthesal changes

Introduction

After a few decades’ hiatus, excavations of the medieval necropolis were
resumed on the site of Vinca — Belo Brdo, during the campaigns of 2004, 2005
and 2011. The decision to continue the excavation of the necropolis was mainly
conditioned by the landslides on the site which caused the need to protect this part
of'it, and prevent the loss of valuable information. During these campaigns, over
70 graves were excavated, and anthropologically analysed.

Considering the low representation of bioanthropological material dat-
ing from the medieval period that is analysed or published, and that there are
not enough written sources about the everyday life of people in this period, the
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analysis of the Vinca necropolis would contribute to a better understanding of
the way of life and the health status of the medieval communities in Serbia. The
mentioned necropolis has been researched for several decades and the analyses
of bioanthropological material have been performed in phases, consequently, the
obtained results will be the basis of further comparative analyses. A more com-
prehensive picture of the health status of the buried population and its distribution
by sex, age and specific diseases will be obtained.

Based on the data provided from the literature, it is has been concluded
that the predominant type of settlement in Serbia was that of a rural character, and
its inhabitants were mainly engaged in agriculture (Markovi¢, Bulatovi¢, 2013)
and, to a lesser extent, animal husbandry, as evidenced by the archaeozoologi-
cal material (Blazi¢, 1999a, 6; bymarosuh, Mapxosuh, 2013; Mladenovi¢, 2017,
Bynarosuh, Mapkosuh, 2019). According to some researchers, there were several
rural settlements in the immediate vicinity of the medieval necropolis of Vinca
— Belo Brdo (Mapjanosuh-Byjosuh, 1984; Kanuh, 1995; Munomesuh, 1997;
dunanoscku, 3eueBuh, 2015), therefore, we can assume that, due to inadequate
living conditions and limited resources, the individuals buried in this necropolis
most likely had poor health status, which has so far been proven through bio-
anthropological analysis performed on a sample of 50 skulls from the same ne-
cropolis (Mapkosuh, JoBanosuh, 2019). However, it should be noted that the an-
thropological analysis was done on only 50 skulls, out of 713 graves excavated in
the 1978—1983 campaign. The remaining skeletal remains were not analysed, but
buried on the site instead. Furthermore, the choice criteria are not known for the
sample of 50 skulls, whether it was a random sample or if only the skulls showing
pathological changes were saved. In any case, this is just a small part of a larger
sample, which makes the conclusion about the bad health status unreliable.

The aim of this paper is to help create a more complete picture about the
health status and quality of life for the medieval population and to enable further com-
parative analyses. Considering that the medieval necropolis is not completely exca-
vated and that work continues, this paper will provide data about paleodemographic
and pathological characteristics of the buried population which can later be added to
further studies of the osteological material from the site of Vin¢a — Belo Brdo.

The site of Vin¢a — Belo Brdo

The site of Vinc¢a — Belo Brdo is located ca. 14 km south-east of Bel-
grade, on the right bank of the Danube. During more than a century of excava-
tions, with minor or major interruptions, a cultural layer was found, up to 10 m
thick, dating from the Early Neolithic, through the Bronze Age to the Middle
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Age. At the top of the site, on the remains of material culture from the prehistoric
period, there is a large medieval necropolis, still unexplored in its entirety.

The research of the medieval necropolis, carried out by G. Marjanovi¢
-Vujovi¢, was the most extensive, from 1978 to 1983. During this period, 713
graves were excavated, dated from the 8" to the 17" century, classified into four
horizons, on the basis of grave goods discovered during excavations in campaigns
1911-1912 (led by M. Vasic¢) and 1978—1983, or those obtained through purchase
(MapjanoBuh-Byjosuh, 1984; Tacuh, 2008; [Tenesuh et al., 2020). Based on the
field documentation from 1978-1983, it was established that the last horizon
(16™-17" century) was singled out only on the basis of finds from the museum
collection. Reports from the excavations of G. Marjanovi¢-Vujovi¢ indicate to
us that only the central part of the cemetery was explored, and its edges and its
precise area have not been clearly defined yet.

The excavations of the medieval necropolis continued in 2011, in the part
of the site under immediate threat of landslides. A trench was opened in 2011,
measuring about 4 x 20 m, located a few metres from Vasi¢’s excavation of 1930!
(Fig. 1). Atotal of 71 graves?, of varying degrees of preservation, were discovered
and excavated. The preservation of skeletons and graves depended primarily on
the long-term use of the burial area, as a result of which more recent graves often
devastated older burials. Individuals were buried in rectangular, earthen graves,
without any grave architecture, probably in wooden coffins, oriented along the
west—east axis, with slight deviations. They were buried in an extended position,
supine, with their hands mostly resting on their torso or crossed on their chests.
Most of the graves contained one skeleton, but because of the long-term use of
the burial space, skeletal remains were mixed and in most of the graves there was
more than one individual. Grave goods were rare and in the form of earrings,
rings and diadems.

The research of the medieval necropolis of Vin¢a — Belo Brdo continued
in 2019, and had a protective character. The trench from 2011 was expanded dur-
ing the excavations. Based on a small number of grave goods and analogies, this
part (excavations from 2011 and 2019) is dated into the period from the late 12
to the early 14" century (ITenesuh et al., 2020).

The skeletal remains excavated during the first major campaign (1978—
1983) were bioanthropologically analysed by Z. Miki¢ (Muxuh, 1988), after

!'In this zone, before and after terrain movements caused by landslide, near the edges of the excava-
tion, east of the 2011 trench, smaller excavations were made in 2004, 2005 as well as in 2012-2014.
Our bioanthropological analysis covers skeletons from 2004 and 2005.

2 Other than these, multiple individual units were excavated without numbered graves, with large
concentrations of human bones, four of which were included in this analysis.
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which the skeletons were re-buried on the site, while 50 skulls from these exca-
vations were stored and maintained in the Paleopathological Collection of the
Faculty of Philosophy, in Belgrade. The mentioned skulls were first analysed
by Z. Miki¢, and then I. Miki¢, who dealt with the issue of their epigenetic
characteristics, after which J. Markovi¢ and J. Jovanovi¢ investigated the is-
sue of the health status and nutrition of the buried individuals (Mukwuh, 1988;
Miki¢, 2009, Mapkosuh, JoBanosuh, 2019). In addition to this, the analysis of
the entheses at the level of bone microarchitecture was performed by K. Puki¢
(Puki¢ et al., 2015; Buki¢, 2016).

Material and methods

The bioanthropological analysis of the human osteological material was
carried out at the Laboratory for Anthropology, Faculty of Medicine, in Belgrade.
The analysis included determining the degree of preservation of skeletal remains,
estimation of age-at-death, the determination of the individuals’ sex, paleopatho-
logical and dental analyses, as well as the reconstruction of the height of the in-
dividuals. Additionally, a preliminary analysis of the morphological appearance
of entheses was performed.

The analysed skeletal remains from the medieval necropolis of Vinca —
Belo Brdo were investigated in the campaigns of 2004, 2005 and 2011. A total of
117 individuals from 68 graves were observed.

The degree of preservation of skeletal remains was determined according
to the methodology proposed by Z. Mikié¢ (Miki¢, 1978). The individual sex and
age-at-death of individuals were determined using standard bioanthropological
procedure (Workshop of European Anthropologists 1980; Brothwell, 1981). The
analysis of sex was based on the morphological characteristics of the skull and
pelvis (Ferembach et al., 1980; Buikstra and Ubelaker, 1994), while the biologi-
cal sex of children was not determined. Age-at-death was determined based on
the morphological appearance of the pelvis and the sternal ends of the ribs (Is-
chan et al., 1984, 1985; Suchey and Brooks, 1990), as well as on degenerative
changes on the major joints of the long bones and on vertebrae (Pfeiffer, 1991).
Age-at-death in subadults was estimated based on the development of deciduous
and permanent teeth (Ubelaker, 1984), and the degree of bone ossification and
diaphyseal length of long bones were recorded (Brothwell, 1981; Maresh, 1955,
1970; Bass, 1995; Scheuer, Black, 2004).

The average height of adults was reconstructed based on the maximal
length of the long bones, using the so-called Trotter-Gleser technique (Trotter and
Gleser, 1958), in cases where the preservation of osteological material allowed that.
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All paleopathological changes were primarily observed macroscopically,
except in susceptive cases where radiological observations were used (Schultz,
2001). The examination of paleopathological changes was mainly based on the
gross examination of bones (Ortner, 2003; Buikstra, 2019).

The analysis of the dental material included determining the state of pres-
ervation, i.e. recording the number of teeth present and/or absent. In addition, a
complete record of the paleopathological condition of the jaws and teeth was
performed, which included recording the presence of caries and alveolar diseases
(Buikstra and Ubelaker, 1994). All these parameters were observed separately,
and then in a border context, since all these indicators are interrelated.

In the analysis of the paleopathological picture of the buried population,
special attention was paid to noting the biological indicators of physiological
stress, such as cribra orbitalia, cribra femoris, humeral cribra, enamel hypo-
plasia and periosteal reaction, since they can be good indicators of the quality of
life and health status of buried individuals (Angel, 1966; Stuart-Macadam, 1985,
1989, 1992; Walker et al., 2009; Ortner, 2003; Djuri¢ et al., 2008; Zarina et al.,
2016; Brickley, 2018; Rinaldo et al., 2019).

Identification and recording of the enthesal changes (EC) was performed
on the apendicular skeleton, observing the fibrous and fibrocartilage macromor-
phological appearance of 19 entheses on the upper and lower extremities (Pukic,
2016). The analysis of enthesal changes was not performed in developing indi-
viduals, i.e. in those individuals in whom the process of growing or the process of
the adhesion of epiphyseal — diaphyseal joints was not completed.

Results

The bioanthropological analysis was performed on a sample of 117 indi-
viduals, from a total of 68 graves. According to field documentation, during the
campaigns in 2004, 2005, and 2011, 71 graves were excavated, however, only 68
graves were available for analysis.?

After the bioanthropological analysis, it was concluded that in almost all
graves, in addition to the primarily buried individual, there were also individual
bones or parts of skeletons of other individuals, which additionally confirms that
the necropolis was used for a longer period of time, for several generations. It
should also be noted that the total number of buried individuals is not considered
accurate for these reasons, as this has led to mixing of materials and partial dev-

3 Seven graves were excavated during the 2004 campaign (1/04-7/04), 3 graves were excavated
in 2005 campaign (8/05-10/05), while in 2011 the numeration was continued and 61 graves were
excavated, as well as 4 unnumbered graves, which were also included in the analysis.
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THE DEGREE OF SKELETAL PRESERVATION
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Chart 1. The degree of skeletal preservation
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SEX AND AGE DISTRIBUTION
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Chart 2. Sex and age distribution
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FREQUENCY OF PATHOLOGICAL CHANGES
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_pathological changes

20,5 %
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changes

Chart 3. Frequency of pathological changes

I'padpuxon 3. YuecranocT naTonomKUxX NpoMeHa

astation of the skeletal remains. For the same reasons, it is not surprising that the
degree of preservation of the skeletal remains is mostly below 50% (app. 72.6%),
except in 6 cases (graves 13/11, 38/11, 51/11, 52/11, 63/11 and 66/11) where the
skeletons were preserved very well, almost completely (above 70%) (Chart 1).

The analysis of distribution by sex and age showed that out of 117 indi-
viduals, 27 were female, 22 male and 36 were subadults, while it was not possible
to accurately determine sex due to poor preservation in 32 individuals. Paleodemo-
graphic analysis of the observed individuals showed an almost uniform distribution
by sex and age (Chart 2). The average age of adult individuals is about 39 years of
age for females and about 34 for males, while the average age-at-death in subadult
individuals is about 3.2 years. The youngest child individual was 9-9.5 weeks old.

The average reconstructed height in adults is about 157 cm (157.3 cm for
females and 167.63 cm for males). In many cases, due to poor preservation, it was
not possible to reconstruct the height of individuals.

The paleopathological research of osteological material from the medieval
necropolis of Vinca — Belo Brdo showed a high percentage of pathological changes
(79.5%) (Chart 3). The most common form of disease are osteoarthritic changes on
auricular surfaces, on superior and inferior edges on the body of vertebrae or on joint
area of humerus, ulna, clavicle, scapula and pelvis. Osteoarthritic changes mostly
manifested through growths (osteophytes) which can, in harder cases, cause merg-
ing of individual vertebrae into a single bone structure. Other than that, the so-called
Schmorl’s nodes are common on the examined sample. The highest percentage of
these changes was noted on people who were able to work as a result of mechani-
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Diseases of Joints
Sex Total
Presence Absence

Male 13 9 22
Female 15 12 27
Subadult [} 6 i6
Undetermined 3 29 3z
Total 31 86 117

Table 1. Distribution of degenerative changes on joint surfaces according to the sex and age

Ta6ena 1. [luctpulyiyja AereHepariBHUX MPOMEHA 3ITTOOHKXK MOBPIIIHHA T10 MOJTY U CTAPOCTH

7 N MO 1
Fig. 2. Osteoarthritis on the head of humerus: a) grave 48/11, b) grave 52/11

(Photo by V. Nikoli¢, edited by I. MikasSinovi¢)

Ci1. 2. OcTeoapTpuTH4HE IPOMEHE Ha IIaBaMa Xymepyca: a) rpob 48/11, 6) rpod 52/11
(Dotorpaducana B. Huxonmh, obpanno V. MukammHOBHN)

cal stress and intense physical activity (Waldron, 2009). In the case of individuals
buried on the site of Vin¢a — Belo Brdo, osteoarthritic changes are present only in
adult individuals, of middle age, and in terms of the sex distribution, it was slightly
more prominent in female individuals (Table 1). For instance, in two cases (grave
48/11 and 52/11) we noticed degenerative osteoarthritis on the head of the humerus
(Fig. 2). In the case of the individual buried in grave 48/11 (aged 35-45) (Fig. 2a),
as a consequence of osteoarthritis, a pseudo-joint was formed on the acromion of the
right scapula, probably as a result of inadequate use of the arm. Also, there are two
cases with spondylosis (graves 6/04 and 47/11, as well as several cases with the ap-
pearance of osteophytes on the marginal parts of the vertebral body (Fig. 3).

In two cases, the fractures of the distal forearm were noted (graves 10/05
and 45/11) (Fig. 4). In the individual from grave 10/05 (Fig. 4a), at the distal end of
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Fig. 3. Spondylosis, grave 47/11 (Photo by V. Nikoli¢, edited by I. Mikasinovi¢)
Cur. 3. Cionmnosa, rpo6 47/11 (Pororpaducana B. Hukomih, o6paano N. Mukammnosmh)

the left ulna, a spindle-shaped body was found after a life-threatening fracture. The
fracture was caused by a fall on the open hand, which caused the rotation of the
diaphysis of the left forearm bones (Resnick, Kransdorf, 2005; Djuri¢ et al., 2006).
On the olecranon fossa of the left humerus, a new bone was formed due to the
improper healing and use of the arm after the fracture. In the second case (grave
45/11) (Fig. 4b), the loco typico fracture was found on the distal part of the right
radius. On this, an angulation of the diaphysis was noted, which indicates a healed
fracture and, therefore, the possibility of the existence of an extremely fused mus-
cle attachment extensor processus longus is ruled out. At the distal end of the right
radius, traces of discrete lipping can be seen. Accompanying changes, in the form
of pseudo-joints, were also noticed in the middle of the diaphysis of the right ulna.

On the frontal bone of the skull of the individual buried in grave 66 (Fig.
5), an impression fracture, about 1.4 cm in length, was recorded in the area of the
suturae metopica caused by a sharp tool or weapon. The injury was observed un-
der the stereo Leica MS5x10, with the magnification of 6X to establish the nature
of the injury. After the observation, it was determined that it was a perimortal in-
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Fig. 4. Loco typico fracture: a) grave 10/05, b) grave 45/11
(Photo by V. Nikoli¢, edited by I. Mikasinovic)

Ca. 4. Loco typico ¢ppakrypa: a) rpo6 10/05, 6) rpo6 45/11
(®ororpaducana B. Huxonuh, odpanno Y. MukammHoBHh)

jury with traces of reparation, which indicates that the person survived the impact
and lived on for some time.

When it comes to traces of infections and stress indicators, active periosti-
tis has been recorded in only three cases: on the right tibia (grave 16/11), on the left
humerus (grave 63/11) (Fig. 6) and on the skeletal remains from grave 65/11 (Fig.
7, 8). Traces of porosity were noticed in a small percentage, mostly on the cranial
skeleton, most often on the parietal and temporal bones, around the ear openings,
which may be a consequence of metabolic stress suffered in childhood, defined as
porous hyperostosis. In one case (grave 23/11), in an individual aged 7-9, porotic
hyperostosis was noted on the lamina externa of both parietal bones (Fig. 9).

Based on the assumed number of teeth and the age of the individual, a
generally poor preservation of the dental material is deduced. Due to this, it was
not possible to precisely determine the percentage of teeth present or anfe and
post mortem tooth loss.
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Fig. 5. Impression fracture, grave 66/11 (Photo by V. Nikoli¢, edited by I. MikaSinovi¢)

Ca. 5. mnipecuona ¢pakrypa, rpod 66/11
(®otorpaducana B. Huxonuh, odopanno Y. MukamnHoBuh)

Fig. 6. Active periostitis, grave 63/11 (Photo by V. Nikoli¢, edited by I. MikasSinovi¢)

Ca. 6. AKTHBHU TIEPHOCTHTHUC, Tpob 63/11
(®otorpacucana B. Huxonmh, obpanno V. MukammHoBHh)

156



V. Nikoli¢ et al. Bioanthropological Analysis of the Medieval...

Fig. 7. Active periostitis on tibiae, grave 65/11
(Photo by V. Nikoli¢, edited by I. Mikasinovi¢)

Ca. 7. AKTUBHY [IEPUOCTHTHUC Ha THOUjama, Tpod 65/11
(@ororpaducana B. Huxonuh, obpanno Y. MukammHOBHN)

Fig. 8. Active periostitis on the foot bones, grave 65/11
(Photo by V. Nikoli¢, edited by I. MikasSinovi¢)

Ca. 8. AKTHBHU NIEPUOCTUTHC HAa KOCTUMA cTomasna, rpod 65/11
(®otorpaducana B. Hukonuh, o6pagno Y. Muxkammuosuh)
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Fig. 9. Porotic hyperostosis, grave 23/11 (Photo by V. Nikoli¢, edited by I. Mikasinovi¢)

Ca. 9. Tlopotnyna xumepocTosa, rpod 23/11
(Dotorpaducana B. Huxomuh, o6pagno Y. Mukammaoswh)

Frequency of carious lesions
Sex Total
Presence Absence
Male 8 14 22
Female 11 16 27
Subadult 4 32 36
Undetermined 1 31 32
Total 24 93 117

Table 2. Frequency of carious lesions

Tabena 2. YaecTanocT KapHjecHUX JIe3Hja

Dental diseases are manifested through carious lesions, periodontitis and
periapical processes, mostly in adults. Caries is present in only 21.2% (Table 2),
while periodontitis was observed in 11.5% or a total of 13 individuals. Periapical
processes probably caused by the action of bacteria from carious lesions were
ascertained in 5 cases.

Tooth abrasion is weak, most often at level I or II, and is present in 27.4%
of the total sample, in the largest percentage in adult individuals. In the case of
the individual from grave 13/11, aged 30-46, grade III abrasion is present on the
central maxillary incisors, which is one of the rarer examples. Calculus is present
on almost all teeth to a greater or lesser extent, in 21.2% of cases.
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Frequency of Cribra orbitalia

a2

hale Female Subadult Undete rmined

W Prezent W Absant

Chart 4. Frequency of cribra orbitalia
I'paduxon 4. Yuecranocr cribra orbitalia

Indicators of subadult stress, such as cribra orbitalia, cribra femoris and
humeral cribra were analysed according to the methodology suggested by Stuart-
Macadam (1985, 1989, 1992). All the cases with traces of porosity were taken
into consideration, from light to severe grade, both uni- and bilaterally. Cribra or-
bitalia, cribra femoris, humeral cribra and enamel hypoplasia were recorded in a
relatively low percentage. More precisely, cribra orbitalia is present in a total of
12 individuals or in 10.3% of cases (Chart 4), while cribra femoris (Fig. 10a,b,c)
and humeral cribra were ascertained in 21 (17.9%) and 2 cases (1.7%). Cribra
orbitalia is observed mainly bilaterally in the lateral part of the orbital roof and
is mostly manifested in the form of small and large isolated foramina or scattered
fine foramina in this area (Fig. 11). In one case, in an individual aged about 10
(grave 60/11), an active form was found on the right orbital roof. In individuals
with traces of cribra orbitalia, traces of cribra femoris or humeral cribra have
also been observed.

When it comes to enamel hypoplasia, traces were observed in every indi-
vidual, except in the case where individual teeth were conserved. It was recorded
in 15 individuals (12.8%) and occurs mostly on the central incisors, in the form of
lines on the surface of dental crowns. In the examined sample, traces of enamel
hypoplasia do not correlate with previously mentioned types of porosity on skeletal
remains. In contrast to linear enamel hypoplasia, which was noticed in the largest
percentage (Chart 5) in adults, traces of porosity such as cribra orbitalia, cribra
femoris and humeral cribra were found predominantly in children (Chart 4).
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Fig. 10. Evidences of cribra femoris: a) grave‘ 60/11, b) grave 01/04, c) grave 61/ 1
(Photo by V. Nikoli¢, edited by I. MikasSinovi¢)

Ca. 10. Tparosu cribra femoris: a) Tpo6 60/11, 6) rpo6 01/04, 11) Tpo0 61/11
(®otorpacucana B. Huxonuh, obpanno V. MukammHoBHN)

Fig. 11. Evidences of cribra orbitalia: grave 03/04
(Photo by V. Nikoli¢, edited by I. MikasSinovi¢)

Ca. 11. Tparosu cribra orbitalia: Tpo6 03/04
(®otorpacucana B. Huxonmh, obpanno V. MukammHoBHN)

The analysis of enthesal changes was partially difficult due to poor or
incomplete preservation of skeletal remains, especially at the level of observed
entheses. Consequently, a more precise reconstruction of work ability and activity
patterns by sex and age was difficult or almost impossible. Based on the obtained
data, it can be concluded that certain muscle attachments, mostly on the upper and
to a lesser extent on the lower extremities, were significantly changed. Taking into
consideration the overall state of development of entheses, it can be noticed that
the muscle attachments m. pectoralis major, m. deltoideus (on the upper extremi-
ties), m. gluteus maximus, m. adductor magnus, m. soleus and m. triceps sural (on
the lower extremities) are more pronounced than others. In two cases (grave 34/11
and 61/11), enthesopathy of the m. pectoralis major was recorded. The analysis of
enthesal changes according to the sex and age showed that the muscle attachments
are more developed in female than male individuals and in older age.
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Frequency of enamel hypoplasia
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Chart 5. Frequency of enamel hypoplasia
I'paduxon 5. Yuecranoct xumnoruiasuje 3yone riehu
Discussion

As previously mentioned, the degree of preservation of the osteological
material is very poor, primarily because of the use of the same burial space for sev-
eral generations, and therefore there is a dislocation of skeletal parts and mixing
of materials. For these reasons, two or more individuals were often documented in
graves, but in most cases solely in the form of loose bones. However, based on the
data provided by the bones, one can notice a large degree of uniformity according
to the sex, but also a high percentage of undetermined sex, which can be seen on
other medieval sites in Serbia dated into the same period (Trgoviste — Church 1,
Dezevo, graveyard associated with the MileSeva monastery, monastery church in
Zi¢a and the Church of St. Resurrection in Cagak) (Djuric — Sreji¢, Roberts, 2001).
If we take into consideration the total number of individuals, a relatively high
percentage of children is noticeable, almost a third of the total sample. By compar-
ing these results with other necropoles from the same period, we can see that the
percentage of children in Vinca is slightly higher than those from the surrounding
area, where they are present in about 15-25% or around a fifth of the sample size
(Novak, Bedi¢, 2011; Slaus et al., 2011; Novak et al., 2012).

The disparity of average life span between the sexes is not significant.
Based on the data, we can see that the average life span for females was about 39
years, while for males it was about 34. If we compare this data to the ones from
the surrounding area, from the same period, we can see that the average life span
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does not significantly differ. Furthermore, the results from several medieval sites
in Croatia show that the average life span for males was from 36 to 41 years and
for females 38—40 years (Novak, Bedi¢, 2011; Slaus et al., 2011; Novak et al.,
2012). Considering this, the average female lifespan of about 39 years as well
as the high percentage of child individuals could have been the consequence of
some social instability as well as inadequate and unfavourable living conditions.
In these conditions, women and children become vulnerable groups, which can
lead to inadequate care during and after pregnancy and childbirth. As such, these
individuals are more exposed to infections and risk of death increases (Bound
et al., 1956; Rodgers et al., 2005; Scraton, 2006; Bayon, Berhan, 2012; Gaither,
2012; Lehtonen et al., 2017; Martin, Tegtmeyer, 2017; Banerjee, 2018). For now,
it is unclear why the life span of the male population was shorter, considering that
we are observing a rural population, not prone to conflicts, as is attested to by the
absence of any kind of bone trauma.

On the other hand, the part of researched medieval population examined
at this time shows a high percentage of pathological changes, i.e. most individu-
als suffered from some pathological condition, a high percentage of which are de-
generative in nature. If we observe the frequency of these pathological conditions
between the sexes, we can see that a slightly higher percentage of them occur in
adult females, which may have been a consequence of the lifestyle. More precisely,
after taking into consideration that the population was of a rural character and that
their main activities were related to household care, child care, as well as agricul-
ture and animal husbandry, it is important to note that this required an exceptional
engagement of females, as evidenced by the developed muscle attachments on the
bones of the shoulders (m. subscapularis, mm. supraspinatus i infraspinatus, m.
pectoralis major, m. deltoideus). However, the results of antopological analyses
from medieval necropoles in Serbia (Trgoviste — Church 1, Dezevo, graveyard as-
sociated with the MileSeva monastery, monastery church in Zi¢a and the Church of
St. Resurrection in Ca¢ak) from the same period show that infectious diseases were
more dominant, especially in the younger population, which is due to the charac-
teristics of pre-antibiotic era, unhygienic environment, and unhealthy living habits
(Djuric¢ et al., 2010). Furthermore, the male population (2.3%) was more impacted
by infectious diseases than the female (0.6%) (Djuri¢-Sreji¢, Roberts, 2001).

The occurrence of trauma is sporadic and occurring in only three cases.
Two of them probably occurred while performing everyday activities, as a result
of falling on an outstretched fist, while the third was inflicted by a sharp tool or
weapon (Lovell, 1997; Resnick, Kransdorf, 2005; Waldron, 2009). Based on the
small number of recorded injuries, it can be assumed that the examined part of the
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medieval society had a relatively peaceful life, without traces of violence. On the
other hand, judging by the data from other medieval sites in Serbia, we can see
that the percentage of traumas is statistically significant, meaning that other than
infectious and dental diseases, traumas represent the most common pathological
finding, especially in adult individuals (Djurié-Sreji¢, Roberts, 2001). Most of
these traumas are the result of everyday activities in medieval societies, which
matches the results from Vinc¢a — Belo Brdo.

The analysis of the dental material and alveolar diseases showed a low
percentage of carious lesions (in 21.2% or in 24 individuals) and periapical pro-
cesses (in only 5 individuals). The low incidence of caries and alveolar diseases
can be explained by the type of everyday diet. Communities whose diet is based
on hunting and consuming foods rich in proteins, such as meat and fish, leads
to a lower frequency of these pathological changes because such a diet contains
significantly less carbohydrates and increases the pH value of saliva that absorbs
them and thus stays shorter in the mouth, reducing the possibility of bacterial ac-
cumulation and formation of pathological changes (Larsen et al., 1991; Hillson,
2005; Slaus, 2006; Novak et al., 2012; Slaus et al., 2012). However, the analyses
of cranial skeletons from the same necropolis, performed in 2019, show a signifi-
cantly different picture. Based on the results from these research activities, a high
percentage of caries can be seen (on 43 skulls) (Mapkosuh, JoBanosuh, 2019) and,
therefore, this is either a part of the population that took more care of oral hygiene
and nutrition, which is unlikely, or it is just a problem related to the poor level of
preservation of the dental material. Furthermore, it should be noted that out of over
700 graves excavated in the campaign 1978-1983, only 50 skulls were saved and
analysed. The criteria for selection of these skulls are not known, whether it was a
random sample or if only the ones with pathological changes were picked.

The examination of bioindicators of subadult stress, such as cribra or-
bitalia, cribra femoris, humeral cribra and enamel hypoplasia, showed an almost
identical situation. In the analysed sample, the percentage of present bioindica-
tor of stress is extremely low (cribra orbitalia — 10.3% cribra femoris — 17.9%,
humeral cribra — 1.7%, enamel hypoplasia — 12.8%). When it comes to porotic
changes on the orbital roof or necks of the humerus and femur, a higher frequency
of stressful events was observed in children, aged 3-5, as well as in women aged
28-35, which is not surprising given that they represent vulnerable groups (Bound
etal., 1956; Scraton, 2006; Bayon, Berhan, 2012; Gaither, 2012; Lehtonen et al., 2017; Martin,
Tegtmeyer, 2017; Banerjee, 2018).

In the mentioned categories, the need for nutrients is higher; both due to
the development of children (Lehtonen et al., 2017; Banerjee, 2018), and to the
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same need in pregnant and breastfeeding women (Dietrich et al., 2013; Weldear-
egami et al., 2015; Banerjee, 2018). On the other hand, enamel hypoplasia occurs
in a higher percentage in adult individuals and is often not correlated with traces
of the above-mentioned porosities, which indicates that these individuals also had
phases of anaemic stress (Goodman, 1991; Ortner, 2003; Brickley, Ives, 2008),
which was overcome in the subadult age. Judging by data provided by indicators
of subadult stress, it is assumed, despite the small number of all separate indica-
tors, if cumulatively observed, that they may be the result of an unbalanced and
monotonous diet, with insufficient nutrients (Lukacs, 1989; Ortner, 2003; Brick-
ley, Ives, 2008).

Comparing the obtained results with those from a sample of 50 skulls
from the same necropolis, both cribra orbitalia (about 85%) and enamel hypo-
plasia (about 70%) (Mapkosuh, JoBanosuh, 2019) are represented in a signifi-
cantly higher percentage than is the case in individuals analysed in this research.
Such data shows a significant disparity, which may indicate the existence of a part
of the medieval community that lived in relatively better conditions and cared
more about vulnerable groups. Alternatively, this may simply be a consequence
of the poor preservation of the skeletal remains.

If the results of the performed bioanthropological analysis from the
medieval necropolis Vinca — Belo Brdo are compared with those from the same
period in Serbia, as well as in other countries in the region and further afield,
it can be seen that in most medieval necropoles (12"-14" century) there is a
higher percentage of bioindicators of subadult stress and infectious diseases,
as well as alveolar diseases, which would indicate poor sanitation, poor oral
hygiene and diet rich in carbohydrates (Novak and Slaus, 2007; Djuri¢ et al.,
2008; 2010; Novak et al., 2010; 2012; Novak, 2011; Marcu Istrate et al., 2015).
An exception can be found in the skeletal remains from the medieval necropolis
in Nin and next to the church of St. Franjo in Opatovina, Zagreb, where, as the
authors state, the reason for the low prevalence of dental pathology and the re-
duced frequency of cribrous lesions is a higher social status (Slaus et al., 2007;
Novak et al., 2012).

Conclusion

Despite the poor preservation of skeletal remains, and the consequent im-
possibility to fully examine the sample, the obtained results of the bioanthropo-
logical analysis of skeletal remains from the medieval necropolis of Vinca — Belo
Brdo indicate an almost uniform distribution by sex, with no significant deviation
from the average age between male and female individuals. The percentage of

164



V. Nikoli¢ et al. Bioanthropological Analysis of the Medieval...

pathological changes is relatively high, which could be a result of the bad living
conditions of the population, as well as inadequate care of the sick. However, this
conclusion should be taken with caution due to the small sample and the assumed
type of settlement in which they lived. Considering that the necropolis in Vinca
— Belo Brdo has not been explored in its entirety, i.e. only one part of it has been
excavated, and it has revealed about 1,000 human skeletons so far, it speaks of
a large buried population, and thus overcrowding, which can be manifested on
skeletal remains. Comparison of these results with others from various medieval
necropoles in Serbia and in the region, from the period from the 12"-14" century,
is difficult because of the limited amount of published analyses of human osteo-
logical material.
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Bena Hukoauh

JlabGoparopwuja 3a AHTpOIIONIOTH]Y, MeTUIIMHCKH (PaKyITeT, YHUBEP3UTET Y
beorpany

Kcenuja Bykuh

JlaGoparopuja 32 AHTPONOIOTH]Y, MeaUIUHCKU (aKyITeT, YHUBEP3UTET Y
Beorpany

Kpucruna Ilene3nh

WNuctutyt buocenc, Yuusepsurer y Hosom Cany

BUOAHTPOITIOJIOIIIKA AHAJIM3A CPEABOBEKOBHE
MHOIIYJIAIIMJE CA JIOKAJIMTETA BUHYA - BEJIO BP1O:
NNPEJIMMHUHAPHU PE3VYJITATH

Kibyune peun: Bunua — beno 6poo, cpedr08eko6Ha HeKponoad,
nanreodemozpagcke u naieonamonouike anaiuse, OeHmanike oorecmu,
cybadynmunu cmpec, enme3saine npomeHe

VY paay cy npeAcTaB/beHN MPETUMHUHAPHHU PE3YATATH OMOAHTPOMONOIIKE
aHaJIM3e XyMaHOT OCTEOJIONIKOT MaTepujaia ca cpelbOBEKOBHE Hekporolie BuH-
ga — beno 6pao, mpenmumuHapHO HatoBade 12—14. Beka, HA OCHOBY CIIOPaAMYHUAX
rpoouux mpunora (Ilenesunh u ap., 2020).

HaxoH BuIlIEEIIEHH]CKOT MPEKUAa, UCTPAKHUBaba CPEIOBCKOBHE HE-
Kpormojie HacTaBJbeHa cy 2004, 2005, 2011, a morom u 2019. u 2020. romuHe.
HctpakuBama cy npe cBera Ouiia 3allITATHOT KapakTepa U 00aBJbeHA CY Y JIeNy
JIOKaJIUTETa KOjU je OMO HeMmoCcpeaHO YIPOKEH KIU3UIITEM M HETIOBPATHUM Ty-
OWUTKOM JIParoleHux ImoJiaTaka.

buoanTpononomika ananu3a je obaBsbeHa y Jlaboparopuju 3a AHTpOIIO-
sorujy MenuiuHckor akynrera y beorpany. Ananusom je oOyxBaheH y3opak
on ykymHO 117 nHIUBHIYa U3 68 TPOOHUX IEIMHA UCTPAKCHUX TOKOM KaMmIama
2004, 2005. n 2011. rogune.

Haxon o0aBsbeHe aHTPOIIOIOUIKE aHAIM3€ KOHCTATOBAHO je Ja Ce Y TOTOo-
BO CBHM I'pOOOBHMA TOPEJT MPUMAPHO caxparmbeHe WHIUBHIyE Halla3e U T10jeu-
HAYHE KOCTH WJIM JICTIOBH CKeJieTa IPYyruX MHAMBUIYA, IITO JOAATHO MOTBphyje
Jla je HeKkporioJia Ouiia kopuiiheHa y Jy>xeM Meproy, 3a Bulie reHepaiyja. Crora
j€ JOIUIO | JI0 MeIlarka MaTepHjaia 1 JeINMIYHE heroBe MeBacranuje. M3 uc-
THX pas3yiora He u3HeHal)yje HU YMIbCHHIIA Ja j¢ TPOIECHAT CTENeHa OuyBaHOCTH
CKEJIETHOT Marepujaina npetexno ucnoxa 50 % (uak 73,5 %) (I'padukon 1).
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Amnanu3za qucTpuOyluje mo Moy U CTapoCTH je Mmokaszana ja je ox 117
OTICEPBUPAHUX WHAUBHUAYA, 27 OUIIO KEHCKOT T0J1a, 22 MYIIKOT IoJia, a 36 mpu-
naja Je4juM WHANBHIyaMa, OK KoJ YKYIHO 32 WHIWBHAYe HUje Onno moryhe
NPELU3HO YTBPAUTH TI0JI, 300T JIOIIE OYYBAaHOCTH cKeleTHHX ocrartaka (['padu-
koH 2). [laneonemorpadcka aHaau3a je mokasajia rOTOBO yjeIHAUEHY JTUCTPUOY-
[Ujy ¥ 110 CTapOCTH, Kaja je ped O opaciuM UHIuBUIyama. [Ipocedna crapoct
OJlpaciiuX MHIMBHYA je U3HOCKIA OKO 34 ronuHe (3a MyIIKH 110J1), OKo 39 ronu-
Ha (3a KeHCKH 110J1) 1 0Ko 3,2 ronuue (3a y3pact 0—15 roguna).

AHanm3a 1aieonaToIoNIKOT CTakha caxpambeHe MOoIyallyje oKasana je
M3y3eTHO BHCOK MPOIEHAT 3a0elIeEeHUX Narojomkux npomena (79,5%) (I'pa-
¢duxoH 3), KIacu(UKOBAHUX Y JIeTeHepaTHBHE MPOMeHe, MH)EKTHBHA 000JbeHba,
Tpayme U JieHTanHe 6osiectu. [lopea oBora, Ha UCIIUTHBAHOM y30PKY KOHCTATO-
BaH je peJaTUBHO HHU3aK MPOLEHAT MHAMKATOpa CyOaaynTHOT cTpeca. Mehytum,
Tpeba MMaTu Ha yMy Jia je aHTPOIIOJIONIKA aHajn3a JOHEeKIe Oniia orpaHnyeHa
Mpe cBera JIOMIOM O4dyBaHOIINy cKeleTHOr Marepujana. Mcro Tako, ¢ 063upom
Ha TO Jia HEKPOTIOJIa HUj€ UCTPa)KeHa y LEeJIOCTH, U /1a je OBOM NPHIUKOM HUCTpa-
JKeH 1 o0paljeH caMo jesiaH Majii MPOLICHAT, OTICEIKHU]E U MPEIIM3HM]E 3aKIbYUYKe
HUCMO y MoTyhHOCTH J1a IoHeceMo. Mak, pe3yntard 00aBJbeHe aHTPOIIOJIONIKE
aHaJM3e HaM MOKa3yjy BUCOK MPOIIEHAT JeYjiuX WHANBUIYA, Ka0 M TOTOBO YjeaHa-
YeHy TUcTpuOyIHjy 1o moiny. Takole, BUCOKa 3aCTYIJBEHOCT MaTOJNOMIKUX MPO-
MEHA KOJ| CaxpameHHUX WHIUBHIya yKa3yje Ha HeaJeKBAaTHE YCIIOBE JKHBOTA W
HeozroBapajyhy Hery O00JeCHHX, OTHOCHO Ha TEIIKE YCJIOBE U BEIHUKY (HU3UUKY
AKTHBHOCT Ca KOjHMa Ce TIOITyJIalija CBAaKOJIHEBHO CyoUyaBaa.
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