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Geographic and archaeological context
Archaeological rescue excavations of the Jagodnjak-Krčevine site (AN 7) in the Osijek-Baranja County in eastern Croatia (Fig. 1) were carried out
in 2014 and 2015. The excavations revealed numerous traces of human activity at the site, ranging from prehistoric (Neolithic, Bronze Age, Late
Iron Age) to later periods (Roman and Early Medieval). One of the most important finds was a discovery of the biritual cemetery dated to the final
periods of the Early and to the Middle Bronze Age, the so called Transdanubian Encrusted Pottery culture (ca 2000-1500 BCE). The excavated
part of the cemetery consists of 12 inhumations and 30 cremations. However, this study will focus only on the cremation burials. All recovered
burials were quite “rich”, and alongside human remains, each grave contained numerous pottery vessels accompanied by large quantities of
cremated and non-cremated animal remains and over 150 metal (mostly bronze) objects (Figs. 2-4). Therefore, the main aim of this paper is to test
whether the “richness” of grave-goods (possibly reflecting material wealth during lifetime) had any correlation with the health status of the
analyzed individuals.

Fig. 1: Geographic location of the site

Osteological analysis

Fig. 2: Burial 56 in situ

Results
All skeletons were very fragmented with a
predominance of fragments less than 10 mm. The
analysis showed that approximately one quarter of all
studied burials were double - all of these contained the
remains of at least one child, and in some cases, both
individuals were children (Fig. 5). The sample consists
of at least 37 individuals: 18 subadults, three females,
six males, and ten adults whose sex could not be
established. Two thirds (12/18) of subadults belong to
the youngest age group (below 5 years), and most of
the adults whose age at death could be established
belong to the “younger adults” (18-35 years) age
group.

The skeletal remains were analyzed at the bioarchaeological
laboratory of the Institute for Anthropological Research in Zagreb,
Croatia. Taphonomic characteristics were assessed according to
criteria proposed by Shipman et al. (1984). The sex and age at
death were estimated according to criteria proposed by Buikstra
and Ubelaker (1994). The identification and differential analysis of
pathological changes was performed using the criteria laid down
by Ortner (2003). Due to the fragmentary nature of the analyzed
remains, in most cases it was not possible to quantify the observed
pathologies and to present their frequencies.

Fig. 4: Burial 94 in situ

Discussion and conclusion
Taphonomic characteristics of the analyzed cremations from Jagodnjak such as pronounced fragmentation and coloring
(predominance of white) strongly suggest that in most cases the bodies of the deceased were exposed to temperatures greater than
645OC (e.g. Shipman et al. 1984; Walker et al. 2008). These characteristics also indicate that the bodies were laid out on funeral
pyres made of large quantities of high calorific wood for at least several hours. For example, Noy (2005) suggests that Roman
pyres of similar intensity on average burnt between six and seven hours, while a study of taphonomic characteristics of AngloSaxon pyres from England suggests that the average amount of wood needed for burning of an adult individual was between 700
and 900 kg (McKinley 1994).
When we are talking about the health status of the analyzed individuals the first thing that comes to mind is high subadult
mortality, especially pronounced in the youngest age group. This strongly suggests that youngest children were the most
vulnerable group, most probably due to synergistic effect of various physiological stressors caused by as anemia, inadequate
nutrition, infectious diseases, etc. This assumption is partially confirmed by the presence of porotic hyperostosis and cribra
orbitalia in several individuals from Jagodnjak indicating poor child health.
Degenerative osteoarthritis is generally viewed as a result of advanced age, but also repetitive mechanical loading and movement
(Knüsel et al. 1997; van der Merwe et al. 2006). In this particular case, we cannot say with certainty what caused the occurrence of
osteoarthritis in the Bronze Age community from Jagodnjak, but the fact that most of the adults belong to the “younger adults” age
group (even those with osteoarthritis) might suggest intense physical activity (hard labor) as one of the main contributors.
And finally, dento-alveolar lesions (AMTL and abscess) were observed in three adults. Unfortunately, this cannot tell us much
about the diet of these individuals, but it can only suggest bad oral health (in these three cases at least). However, nitrogen and
carbon stable isotopes analysis that is in progress will reveal more insights into diet and subsistence strategies of these people.
The preliminary results obtained by the analysis of the Bronze Age cremation burials from Jagodnjak suggest that at least a part of
this community suffered from bad health as almost one third of analyzed individuals show some kind of pathological changes.
More specifically, several individuals experienced severe episodes of physiological during their childhood while a number of
adults show signs of intense physical activity that might be associated with hard physical labor. Based on the presented data, it
seems that the “richness” of grave-goods in Jagodnjak does not indicate good health and living conditions at this site during the
Bronze Age, at least for a good part of the population. Finally, one has to bear in mind that the actual prevalence of pathological
conditions in this sample was probably much higher and that the presented results do not reflect the real picture due to destruction
and fragmentation of skeletal remains as a result of the process of cremation.

Fig. 3: Burial 89 in situ

Pathological changes were observed on all
skeletons. The most numerous were indicators of
subadult stress that were recorded in 7 individuals
- healed porotic hyperostosis was present in three
adults and two subadults (Fig. 6), while cribra
orbitalia was present in two adults and one
subadult (Fig. 7). Degenerative osteoarthritis was
recorded in eight adults, most frequent on
vertebrae, in one case on the temporomandibular
joint and in another on scapula. Three adults had
dento-alveolar lesions - three cases of antemortem tooth loss (AMTL) and two cases of
alveolar abscess. There was one case of healed
periosteal new bone formation.

Fig. 5: Three petrous bones recovered from burial 38 suggesting at least two individuals

Fig. 6: Healed porotic hyperostosis, burial 37
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Fig. 7: Active cribra orbitalia, burial 89
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