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The last day of the conference (the 8th of February), the partici-

pants took a field trip to Zagreb, where we participated in a pro-

gramme of the exhibition closure that was a start of a new pro-

ject that never had the opportunity to be fully realized – The EU 

Archaeology Festival – an event meant to present the European 

archaeological heritage in the year when Croatia was presiding 

over the EU.

We would like to thank our colleagues from our home institu-

tions who helped us in the organisation of the project, as well as 

our directors, who showed full understanding every step of the 

way. A special thank you goes to the members of the scientific 

and organisation committee of the conference, and the review-

ers, but foremost we would like to thank our colleagues, who 

have patiently waited for their works to be published.

This volume is financed by the Archaeological Museum in Zagreb, 

the Municipal Museum of Vinkovci, and the Ministry of Science 

and Education of the Republic of Croatia, for which we are deep-

ly grateful.

Anita Rapan Papeša and Anita Dugonjić

Vinkovci – Zagreb, summer 2022

The international scientific conference „Dvije strane pojasnog 

jezičca – Avari na sjeveru i jugu kaganata“ / “Two Sides of a Belt 

Strap End – Avars on the North and South of the Khaganate” was 

unique in many ways. It was planned as a closing event of the 

“Avars and Slavs” project, a project that included two exhibitions, 

several public lectures and workshops, led by the Archaeological 

Museum in Zagreb in partnership with the Municipal Museum of 

Vinkovci. The project was prepared for more than two years and 

included the Slovak exhibition “Avars and Slavs North of the Dan-

ube” and the Croatian exhibition “Avars and Slavs South of the 

Drava River” with a comprehensive bilingual (Croatian-English) 

catalogue. The international exhibition project "Avars and Slavs" 

received the annual award of the Croatian Museum Association 

in 2020 in the category for inter-museum cooperation. 

But, just as the Avars came and changed the picture of Europe 

after their arrival, a few weeks after the conference that was 

held in Vinkovci, the global pandemic of Covid-19 changed our 

lives as well. So, this conference was among the last, if not per-

haps even the very last big conference held in person and not on-

line or in the now very popular – hybrid form. Additionally, a few 

weeks after that, a devastating earthquake shook Zagreb and its 

surroundings, and critically damaged, among others, the build-

ing of the Archaeological Museum. All of the above reasons have 

slowed us down during the preparation and completion of these 

Proceedings that we are now proudly presenting.

This volume rounds up the contributions from the international 

conference that took place in Vinkovci, Croatia from February 6th 

to 7th 2020. The main theme of the conference was divided into 

six sessions, presenting new finds, cultural interaction, funerary 

rites, belt sets, Slavs, and the post-Avar period. Themes were dis-

cussed by some forty colleagues from ten European countries, 

who answered the call for papers, submitted an abstract pub-

lished in the book of abstracts, and presented their results at the 

conference. The conference, as noted in the title, showed us that 

the huge area occupied by the Avars had many similarities, but 

also specific, local versions, just like one of the most recognisa-

ble items from the period, the two sides of a belt strap end. 

We are extremely pleased to present twenty submitted papers 

from this conference. Due to various reasons, some colleagues 

were not able to provide their papers, as some had to publish 

them elsewhere. The book follows the conference structure, so 

we start with a theoretical introduction, followed by case stud-

ies from different parts of the Khaganate or areas influenced by 

the Avars. 

foreword
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An Early Medieval cemetery dated to the Avar period was found at the site 

of Jagodnjak-Krčevine-Selska Bara in Baranja, Croatia. The excavated part of 

the cemetery includes thirty-six graves, most of which were located within 

three spatial groups, while six individual graves were scattered around the 

investigated area. The grave goods (parts of attire, jewellery, tools) and the 

burial rite show similarities with other sites excavated throughout the Car-

pathian Basin during the aforementioned period. Bioarchaeological analy-

ses, among other things, show a relatively high subadult mortality, and, on 

the other hand, an unusually long life-span of adults, whose diet was large-

ly based on cereals. The archaeological and bioarchaeological analyses pre-

sented in this paper depict a typical Early Medieval agricultural communi-

ty that resided in Jagodnjak from the end of 6th until the mid-9th century 

and was very similar to its neighbours in numerous aspects of everyday life.

Key words:  
Baranja, Jagodnjak, archaeological excavations, cemetery, grave goods, bioarchaeological 
analysis, early Middle Ages, Avar Period

THE EARLY MEDIEVAL 
CEMETERY IN 
JAGODNJAK (CROATIAN 
BARANJA) – FIRST 
RESULTS OF THE 
ARCHAEOLOGICAL 
EXCAVATIONS AND 
ANTHROPOLOGICAL 
ANALYSIS
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THe earlY MeDieval CeMeTerY in JaGODnJaK (CrOaTian BaranJa) aniTa DUGOnJić / DinKO Tresić Pavičić / MariO nOvaK

similar age (according to bioarchaeological analysis). A skeleton 

was not found in grave 51, but the size of the burial pit indicates 

it might have been a child grave. The individual found in grave 50 

was placed on its side, oriented from the southwest to the north-

east, showing a deviation from the standard orientation (Pl. 9). A 

deviation is also visible in graves 45 and 46 (northwest – south-

east).

Group 3 differs from the others by having the least number of 

graves. They consisted of child graves 11 and 13, and grave 14 

containing three individuals (A – C): one woman (A), one ado-

lescent (B; 15 – 17 years old), and a child (C) placed between the 

adult’s legs, with its head laid towards the east (Pl. 4).

Burial rite

The graves display characteristics of specific funeral rites, pri-

marily visible through the discovered pottery (in fourteen 

graves), and animal bones (in nineteen graves). Both types of 

finds indicate that the individual was placed into the grave with 

food, and a certain type of beverage, but also that some kind of 

feast could have taken place during the burial ceremony. Among 

the total number of thirty-six graves, twelve graves do not con-

tain any food offerings (G 11, 15, 23, 24, 26, 27, 46, 50, 51, 54, 55, 90, 

92). Ten graves (G 13, 18, 21, 22, 25, 28, 45, 48, 49, 57) contain pot-

tery and animal bones, four graves (G 20, 29, 47, 75) contain only 

pottery, and nine graves (G 14, 16, 17, 19, 30, 52, 53, 71, 73) contain 

only animal bones.

Pottery is usually found by the lower extremities, in the area 

near the feet (Pl. 5–6, 8, 10), on the left or on the right side, ex-

cept in grave 20, where a vessel was found above the skull, on 

the left side of the grave (Pl. 2). The pottery includes pots manu-

factured on a slow or fast rotating potter’s wheel, except for the 

vessel found in grave 48, which had the smallest dimensions (10 

cm in height), was the only one produced by hand, and can be de-

scribed as a cup (Fig. 2: 265).2 The vessels were usually found in-

tact and complete, 12 – 16 cm high, or found in fragments from 

which the complete vessel could be restored, except for the ves-

sels discovered in two graves: the rim of the vessel from grave 

28 was missing (Fig. 7: 231), and several fragments from grave 25 

cannot be attributed with certainty as parts of a vessel. The ves-

sels were generally decorated on their upper part with multiple 

wavy and/or multiple horizontal lines (G 13, 18, 22, 29, 45, 48, 49, 

57). A decoration of wavy lines on the inside part of the rim was 

noticed on the vessels discovered in graves 18 and 22, including 

decoration on the upper part of the vessel (Fig. 3: 200, 4: 239).

Animal bones were also usually found by the lower extremities 

(Pl. 5–6, 10), while two finds of animal skulls (G 25, 30) would in-

dicate their placement on the chest, or near the skull, of the de-

ceased individual. Of course, there is a possibility that the animal 

skulls had been placed on the casket, or the burial construction 

in which the individual was placed, but that possibility is ques-

tionable, since not a single trace of wood or charred remains was 

discovered due to the specific characteristics of the soil in which 

the burials took place.

2 On each picture, there is a number connected with the item that shows  
 the number of the special find (SF), as it was entered in the documentation.

Introduction

The Jagodnjak-Krčevine-Selska Bara site (further: Jagodnjak; Map 

1) is situated in the Croatian part of Baranja, near the town of 

Beli Manastir. This multi-layered archaeological site contains 

traces of human activities dated to the Neolithic period, the mid-

dle Bronze Age, the later Iron Age, Antiquity, and the Early Me-

dieval period.1 The important archaeological remains from the 

Early Medieval period include settlement remains, and a ceme-

tery situated alongside the western edge of the excavated area. 

In a broader geomorphological context, the studied area is situ-

ated on an elevated topographical location, oriented from the 

northwest to the southeast, and represents the eastern edge of 

the Drava River valley. The rescue archaeological excavations at 

the site were carried out from October 2014 to August 2015, be-

fore the planned construction of the A5 Beli Manastir – Osijek – 

Svilaj highway.

Description of the cemetery

The archaeological rescue excavations uncovered archaeolog-

ical remains from the Early Middle Ages. Alongside several fea-

tures with various functions, which could have belonged to 

the settlement situated at the site in the mentioned period, it 

is important to describe the cemetery, which consisted of sev-

eral groups of graves distributed alongside the western edge of 

the excavated area (Fig. 1). The graves are skeletal, most often 

individual (each burial pit contains one skeleton, except grave 

14, which contained the remains of three individuals: A–C), and 

arranged in more or less regular rows. The depth and size of 

the burial pits differ in relation to the age of the individual, as 

is clearly visible from Table 1. The burials were oriented east to 

west, with slight deviations in their direction, with the head of 

the individual usually oriented to the west, except in three cases, 

where the head was found placed to the east (G 73, 90, 92). The in-

dividuals were placed on their back, while two graves had them 

placed on their right flank (G 50, 90). The forearms were usually 

placed alongside the body, very rarely crossed over the abdomen 

(G 15, 92), or placed over the pelvis (with both forearms: G 52, 55; 

with only one forearm: G 18). The burials are distributed across 

a large area, with three clearly visible spatial groups, two in the 

northwestern part of the excavated area (Groups 1 & 2), and one 

in the southern part (Group 3). The rest of the graves are scat-

tered across the excavated area, seemingly without a pattern. 

Group 1 consisted of sixteen graves, Group 2 of eleven graves, 

and Group 3 of three graves (Pl. 1).

Each group displays its own characteristics. The following layout 

was noticed within Group 1 (Pl. 2): male graves (G 16, 17, 18, 19) 

were located on the far eastern side, followed by female graves 

towards the west (G 15, 20, 27, 30), related to a group of graves 

containing children and adolescents (G 21, 22, 23, 24, 25, 26, 28, 

29). The number of male and female graves is equal, and greatest 

when speaking of graves containing children and adolescents 

(up to 17 years old).

Group 2 (Pl. 3) displays a different layout: a group of male and 

female graves (G 47 – 48 & 52 – 53), with the individuals being of 

1 Tresić Pavičić 2015.
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grape bunch-shaped (raceme) pendant. 

Simple circlets were manufactured using copper alloy, and are 

a part of the inventory of child graves (G 14, 21, 22, 28; Fig. 4: 238). 

A copper alloy earring with a spiral-shaped ending (Fig. 5: 173) 

was found in grave 14, a grave from Group 3, containing three in-

dividuals. This earring is the only one found at the site, and be-

longs to an adolescent of unknown gender (probably a girl; G 

14B). It is commonly found in female or child graves without its 

pair, but often in combination with another type of earring, as in 

the case of grave 14, where it was found alongside a simple cir-

clet. It is dated to the 8th and 9th centuries, and sporadically ap-

pears in the 10th century.6  

Earrings with a circular loop from which hangs a beaded, grape 

bunch-shaped, pendant formed of three or four beads, were 

found in child graves 28 and 29. Two smaller, and one larger 

bead, were attached to the copper alloy circlet from grave 28 

(Fig. 7: 609). A pair of gold earrings was found in the vicinity of 

the child's head in grave 29: the raceme pendant is formed by 

three smaller beads to which the larger one is fixed (Pl. 6; Fig. 6: 

233, 241). This earring type is a common find in female, child, but 

also male graves of this period, although they are usually made 

of copper alloy, rather than precious metals. Golden earring/s of 

this type were found in child graves 192,7 7298 in the Želovce cem-

etery, in the male equestrian grave 26 of the Žitavská Tôn ceme-

tery in Slovakia,9 in grave 8 at the cemetery in Leithaprodersdorf 

in Austria,10 in grave 1 at the site of Ároktő utca 130 from the ur-

ban area of Budapest,11 in male grave (G 1392) of the Zamárdi-Ré-

tiföldek cemetery, where it was found with a solidus of Heraclius 

and Heraclius Constantine (616 – 625),12 and in a male equestri-

an grave at Unirea II/Vereşmort13 in Alba County, Romania. Sev-

eral examples of such golden earrings from Hungary are on dis-

play in the Hungarian National Museum (from an unknown site; 

Dunapentele-Öreghegy, G7; Kecel-Határdülő, G 32; Tiszakécske-

Bőgpuszta).14 They are dated to a lengthy period and found at 

cemeteries in the Carpathian Basin, where they were used from 

the 7th to the 9th centuries.15  

The beads that formed the necklaces were made of glass and 

glass paste, and were usually found in this cemetery (again) in 

graves containing subadult remains. A beaded necklace is pre-

sent in four child graves (G 22, 28, 29, 75), in a female grave (G 90), 

and in the grave containing three individuals (G 14), where it was 

found near the neck most probably belonging to a female adoles-

cent aged 15 – 17 years old (G 14B). Typologically, they can be di-

vided into several groups. The most common are the melon seed-

shaped beads (Ger. Melonenkernperlen) recognized as parts of 

necklace from four graves (G 14B, 22, 28, 75). They are mainly of 

6 Čilinská 1966, 145, 149–150; 1975, 76–77; Zábojník 2009, 59.

7 Čilinská 1973, 205, Pl. 34: 192. 9.

8 Čilinská 1973, 246, Pl. 65: 729. 3–4.

9 Budinský-Krička 1956, Pl. 24: 15–16; Čilinská 1966, 149.

10 Mitscha-Märheim 1957, Pl. 2: 1–3; Čilinská 1966, 149.

11 Nagy 1998, 133–134, Pl. 97: B. 1.

12 Bárdos, Garam 2009, 182, Pl. 160: 1a, 170: 8.

13 Cosma 2018, 102, Pl. 12:9.

14 Garam 1993, Pl. 28:19, 35: 5, 47: 15–16, 99: 3.

15 For more on these earrings see Čilinská 1966, 145, 148–149; 1975, 75–76,  
 Fig. 1; Szőke 1992; Zábojník 2009, 59; Cosma 2020.

Even though, as mentioned above, there were no traces of 

charred wood discovered, the existence of grave architecture, 

most probably wooden, is indicated by the remains of piles doc-

umented in the sides of the burial pits, as well as the traces of 

horizontally placed logs below, and on the sides of the deceased 

individual. These traces were recognized and documented for 

eleven graves, seven of them belonging to Group 1 (G 17, 18, 19, 

20, 21, 25, 30; Pl. 2, 5), and four graves from Group 2 (G 45, 46, 47, 48; 

Pl. 7–8), while traces of burial structures were not recognized in 

Group 3. Two graves displayed lines that could indicate the use 

of a casket for the burial (G 23, 57; Pl. 10), but nails and hinges as 

indications for that theory were found in only one grave (G 71). 

We may assume that the grave structure was constructed with-

out metal components in the remaining graves, but rather using 

other techniques of fitting wooden elements: slotting, wooden 

screws, etc. Traces of vertically placed logs alongside the long-

er side of the burial pit were visible in several graves: three such 

logs along the longer sides were documented in four graves (G 

17, 25, 46, 48), and two such logs in five graves (G 18, 19, 20, 45, 47).3 

One log on each side was noticed in only one grave (G 21), at the 

shoulder level of the individual. Horizontal logs, probably con-

nected to the above mentioned vertical logs, were also noticed 

on the longer sides of the burial pits. The most visible traces of 

lateral logs were also noticed in grave 46 (Pl. 7). The depressions 

on the bottom of the burial pit, alongside and under the head 

and the feet of the individual, indicate the existence of a burial 

bed, while it seems that neither were connected to the logs sur-

rounding them.4

Grave goods

Alongside items that indicate the existence of a certain ritual 

carried out during the burials, as mentioned in the previous sec-

tion, the cemetery at Jagodnjak also contains items recognized 

as parts of attire, jewellery, and tools. Generally speaking, such 

items are poorly represented in graves. Eleven graves at the Ja-

godnjak cemetery (G 15, 20, 23, 24, 25, 27, 46, 47, 49, 55, 92) did not 

contain any items.5 The characteristics of the finds do not differ 

among the three groups of graves; they all display the same, or 

similar, types of items. 

Jewellery

The jewellery discovered at the Jagodnjak cemetery included 

decorative elements such as earrings, necklaces made of beads, 

and one torc. Jewellery is a common find in child graves (G 21, 22, 

28, 29, 54, 75), but was found in only two cases in female graves (G 

14, 90). Earrings are represented by three types: a simple circlet, 

earrings with a spiral-shaped ending, and earrings with a beaded, 

3 Grave 30 also contained some kind of a grave structure, which was  
 impossible to determine during the excavations.

4 For more on grave structures, see Zábojník 2009, 27–30 and his article in  
 this Proceedings, in addition also Mazuch, Hladík, Poláček 2018, 87–117.

5 Graves 15, 23, 24, 27, 46, 55, and 92 did not contain any finds or offerings  
 (vessels or animal bones).
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teries of Stari Jankovci-Gatina24 and Privlaka near Vinkovci,25  but 

also in Dalmatia and its hinterland, in female and child graves of 

the 8th and the early 9th centuries.26 

Parts of belt sets

Belt set parts are usually, alongside jewellery, the most inter-

esting part of the Avar period attire. At Jagodnjak, they are pre-

sent only in the form of poorly preserved iron buckle loops with 

or without a prong (G 17, 18, 30, 50, 52; Fig. 3: 199), and only in 

three examples are the buckle loops, buckles, and fittings made 

of copper alloy (G 18, 26, 75). Belt set parts were found in all three 

groups of graves, and are equally represented in male and child 

graves, and somewhat less in female graves. 

One grave stands out within this group of finds. Grave 18 (Group 

1; Pl. 5) contains a young male adult (18 – 23 years old). Next to a 

pottery vessel which was found near the right tibia, a series of 

items composing a belt set were discovered in the pelvic area: 

a copper alloy Balgota type buckle of Byzantine provenance, a 

square copper alloy belt fitting decorated with a four-leaved ro-

sette made in perforated technique, an iron buckle frame with 

a prong, a small fragment of copper alloy of unknown function, 

and an iron knife located near the upper part of the right tibia. 

This belt set represents the richest belt set found at this site (Fig. 

3: 190, 197–199). 

Its most valuable item is definitely the Balgota type buckle. 

A kidney-shaped loop of this buckle is tied to the fitting bar 

with two eyelets, which holds a wrapped prong end (hinge 

connection). The prong has a prominent rectangular base. The 

movable fitting of the buckle of drop- or heart-shaped form at 

its middle has a stylized, degenerated palmette, and the back 

side contains three eyelets used to attach the buckle to the 

belt.

This buckle type (with a movable or solid fitting) is found in 

a wider Mediterranean area, where the Byzantine influence 

was very strong. Sites which contained the Balgota buckle 

type with a movable fitting are: Balgota on Crimea,27 Perga-

mon in Turkey,28 Koman in Albania,29 Ston in Croatia,30 Trento, 

Cividale in Italy,31  an unknown site in Italy,32 Baleari,33 San Pe-

dro Alcántara in Spain,34 Achmim in upper Egypt,35 while the 

nearest find of this buckle type is a find from the Avar peri-

od cemetery of Šarengrad-Klopare near Ilok in Croatia, discov-

24 Rapan Papeša 2007, 838.

25 Petrinec 2019, n. 124.

26 Petrinec 2019, 30–32.

27 Werner 1955, 40, Fig. 5: 2; Vinski 1967, Pl. 20: 1.

28 Werner 1955, Pl. 8: 5.

29 Vinski 1967, Pl. 20: 3.

30 Vinski 1967, Pl. 20: 6.

31 Vinski 1967, 28, Pl. 20: 5; Haas, Schewe 1993, 258.

32 Csallány 1954, Pl. 6: 9, n. 99.

33 Haas, Schewe 1993, 258.

34 Zeiss 1934, Pl. 21: 9.

35 Csallány 1954, Pl. 6: 8, n. 98; Werner 1955, 48; Haas, Schewe 1993, 258, Fig. 4: b.

dark blue and dark green colour; bronze tubes are noticed on 

the largest examples of such beads from graves 22 and 28, which 

served to protect the holes used for stringing the beads. Six mel-

on seed-shaped beads from grave 14B are the only discovered 

beads from this grave (Fig. 5: 174). A flat elongated bead of semi-

precious stone, probably carnelian, was found in grave 75 with 

four melon seed-shaped beads. Melon seed-shaped beads are 

the most common beads found in the graves from the Avar pe-

riod. They were very popular, and came in various colours: blue, 

green, black and translucent white, and were widely dated from 

the 7th to the 9th centuries.16 Round beads of smaller dimensions 

(blue, green, yellow, and brown) were usually combined with the 

melon seed-shaped beads, which can clearly be noticed on the 

necklaces from graves 22 and 28 (Fig. 4: 242, 7: 207), which repre-

sent the most luxuriously decorated necklaces from the ceme-

tery.17 Two beads made by connecting two copper alloy hollow 

hemispheres, still connected by a thread, were found beneath a 

child's skull from grave 29, while only one half of the third bead 

remained preserved (Fig. 6: 234). A copper alloy bead fragment be-

longing to a necklace was found in grave 28. Such metal beads 

of elongated shape are not common, but exist in Avar cemeter-

ies of the Carpathian Basin in both female and child graves. They 

are commonly made of a copper alloy, and less commonly of sil-

ver and lead, and are dated to the 7th century, that is, to the early 

and middle Avar period.18 

A unique find is a torc from grave 22. It is made of a smooth cop-

per alloy wire of round cross-section with a locking mechanism 

(eyelet and hook), found around the neck of a child, 3 – 4 years 

of age (Fig. 4: 236). The child also had one circlet, and a beaded 

necklace. It was buried in a shallow burial pit, with animal bones, 

and one pottery vessel (Pl. 6, Fig. 4). A torc is not a common find 

but it does appear in Avar cemeteries, and is usually found in fe-

male and child graves from the Carpathian Basin. Such finds are 

registered in an area spanning from Albania, Montenegro, and 

Macedonia, all the way to Germany (sporadic at early Carolin-

gian cemeteries).19 They were made out of one wire of round or 

rectangular cross-section (either decorated, or not), or two inter-

twined wires, usually made of copper alloy, silver, and less com-

mon – gold. Finds similar to the torc from Jagodnjak (made out 

of a smooth copper alloy wire of round cross-section) are found 

across the Carpathian Basin, in numerous Avar cemeteries; most 

frequently in Slovakia,20 less frequently in Hungary,21 Austria,22 

Romania, in the lower Danube region,23 and in the area of conti-

nental Croatia, where a torc was found at the Avar period ceme-

16 Čilinská 1966, 158–160; 1975, 87; Schmid 2015, 48.

17 Read more about the chronology and typology of beads from the  
 Avar age cemeteries in Pásztor 2003, 331–370; 2008, 307–324, and the  
 cited bibliography.

18 Čilinská 1966, 161; 1973, 20; 1975, 87; Müller 2008, 279–300.

19 Petrinec 2019, 30–32 and the cited bibliography.

20 Eisner 1952, Fig. 48:6, 49: 4; Čilinská 1963, 119, Tab. 9: 13; Točik 1968a, 61,  
 Pl. 60: 8, 67, Pl. 64: 11, 70, Pl. 65: 15; 1968b, 30–31, Pl. 25: 3; Zábojník 2009, 61.

21 Török 1968, 272, Fig. 4; Garam 1995, Bárdos, Garam 2014, 227.

22 Lippert 1969, 48, Pl. 71: 5.

23 Fiedler 1992, 182–184.
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needle case (G 71; Fig. 9: 801), and an iron fish hook, a copper al-

loy fibula, and a glass bracelet fragment in the aforementioned 

grave 14, including the previously described finds (earrings, mel-

on-shaped beads, knives). Finds from grave 14 could also have be-

longed to the filling of a La Tène pit transected by the grave.

Finds of unknown function were included in the list of finds as 

unknown iron items, and usually include amorphous iron items, 

whose shape can not be recognized due to the high degree of 

corrosion (G 14, 16, 17, 54, 73). 

Chronology of the graveyard

The chronological determination of the graveyard was per-

formed by analysing grave goods found within the graves. Their 

analyses led to the conclusion that the cemetery was used in the 

period between the end of the 6th and the first half of the 9th cen-

turies. Most of the finds from this site were in use during a long-

er period of time, as the analogies showed. 

Fortunately, four direct radiocarbon dates obtained from Jagod-

njak allowed us to get a clearer insight into the chronology of 

the studied cemetery.44 (The results of the analysis are present-

ed in Table 2.) According to the provided dates, we can clearly 

confirm the chronological limits of the cemetery, since samples 

were taken from all three grave groups discovered at the site.45  

(One sample was taken from Groups 2 and 3, and two samples 

were taken from Group 1.)

Male grave 18 of Group 146 contained an exceptional find – a Bal-

gota type buckle dated to the 7th century. Radiocarbon analysis 

was performed on a sample from that grave, and the date ob-

tained would place it in a relatively wide range between 610 and 

780 AD (Tab. 2), but with a high probability for between years 640 

and 682. Still, certain theories have emerged stating that such 

finds might have been reused in later periods.47 In this case, a 

square copper alloy belt fitting decorated with a four-leaved ro-

sette made in the perforated technique from this grave could be 

the item suggesting such a slightly later date – especially when 

its best analogy is to the belt fittings from Čataj (grave 74), dated 

to the beginning of the 8th century.48  

Male grave 48 of Group 2 contained a vessel produced by hand, 

which can be described as small pot or a cup (Fig. 2: 265); it is 

the only one of this kind at the site, and the radiocarbon anal-

ysis shows the earliest date (590 – 660 AD). So far, with the in-

44 The analysis was done as a part of the research project The Migration  
 that Shaped Europe: Health, Diet and Population Dynamics during  
 the Migration Period funded by the Ministry of Science and Education  
 of the Republic of Croatia. During this research the following work will  
 be done, or has already been completed: bioarchaeology, radiocarbon  
 dating, nitrogen, and carbon stable isotopes analysis, ancient DNA  
 analysis.

45 Although the upper time limit according to radiocarbon analyses would  
 be the end of the 8th century, only four samples from thirty-six graves  
 were used, and younger dates could still appear.

46 Female grave 27 from the same group, from which another sample was  
 taken, had no grave goods.

47 Rapan Papeša 2020, 17–31.

48 Daim 2000, 94, Fig. 7; Zabojnik 2000, 329–330, 342, Fig. 13, 15–16, Pl. 2: 1/5–1/10.

ered in male equestrian grave 26, which the authors designat-

ed as a Korinth-Balgota buckle type.36

 It is typical for buckles of the Balgota type, as well as other buck-

les of Byzantine provenance, to be found at the edges of the Byz-

antine Empire, where the “barbaric” people placed them in their 

graves.37 Nonetheless, it should be considered that in the period 

of the 7th century only a very small number of Byzantine individ-

uals were buried with grave goods, which makes the number of 

finds higher on the margins of the Empire.38 Still, it has to be not-

ed that examples of such buckles (the ones with solid fittings) 

were also found in Byzantine cities (such as Constantinople, Ath-

ens, and Corinth).39 

Knives

A common item appearing in the graves consists of knives, pre-

sent in all three groups, and in one single grave. Four knife frag-

ments were found in two graves belonging to Group 3 (G 11, 14), 

and Group 2, where six of eleven graves included a knife (G 45, 48, 

50, 53, 54, 57). Knives were documented in Group 1 in graves 16, 17, 

and 18. They were equally represented in both female and male 

graves, and less in child graves. The best preserved knife with a 

preserved blade and a tang for hafting was found in grave 48 (Pl. 

8, Fig. 2: 264). 

Firesteels and flints

Fragments of iron firesteels of various shapes were found at Ja-

godnjak, and were frequently accompanied by two or three flint 

fragments. The ones from Jagodnjak were not found in female, 

but rather in male graves (G 16, 19, 45), and one child grave (G 13), 

and are present in all three groups (Fig. 8: 191). Firesteels and 

flints are a typical part of the inventory of male graves in Avar pe-

riod cemeteries of the Carpathian Basin, but they are also found 

in the Slavic cemeteries of Central and Southeastern Europe, in-

cluding in Istria, coastal Croatia, and its hinterland.40 They were 

also found in other Croatian cemeteries: Brodski Drenovac-

Plana,41 Bijelo Brdo-Bajer,42 and the cemeteries of Gyód, Kékesd, 

Pécs-Köztemető, Romonya I, Babarc, and Kisasszonyfa in the 

Hungarian part of Baranja.43 

Other finds and finds of unknown function

The following items were found at the cemetery: iron rings (G 

11, 50), an undecorated spindlewhorl and an iron needle (G 50), a 

36 Rapan Papeša, Rimpf, Dizdar 2018, 17, Fig. 10; 2020, 24, Pl. 3: 3. Buckles  
 from Jagodnjak and Šarengrad are almost identical in every section,  
 except for the stylized palmette, lacking on the buckle from Šarengrad.  
 The authors date the buckle to the 8th century.

37 For the abundance of items and types, see Garam 2001, 88–157,  
 Pl. 54–115, XXV–XXXVII.

38 Werner 1955, 36; Haas, Schewe 1993, 258–259; Riemer 2005, 270–271.

39 Varsik 1992, 77.

40 Petrinec 2009, 179–180.

41 Vinski-Gasparini, Ercegović 1958, Pl. 9: 8–9, Dugonjić, Rapan Papeša (ed.)  
 2019, 82.

42 Ivaniček 1949, Pl. 26, Fig. 46: a–b.

43 Kiss 1977.
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for Anthropological Research in Zagreb, Croatia. The sex and 

the age-at-death of the analysed individuals were established 

using methods described by Buikstra and Ubelaker,49 and Kla-

les.50 All subadults were divided into three age groups accord-

ing to the recommendations proposed by Powers,51 with some 

modifications in the youngest age category. These categories 

are: infants/younger children (birth to 5 years), older children 

(6 to 10 years), and adolescents (11 to 17 years). Adults were as-

signed to one of the three age categories: young adults (18 to 

35 years), middle aged adults (36 to 50 years), and old adults 

(over 50 years). The stature estimation was calculated for adult 

individuals by using formulae proposed by Trotter52 based on 

the maximum femur length.

All individuals were analysed for the possible presence of var-

ious pathological changes usually seen in archaeological sam-

ples. These include: ante-mortem tooth loss (AMTL),53 caries,54 

calculus,55 degenerative osteoarthritis,56 Schmorl’s nodes,57 be-

nign cortical defects at muscle attachment sites,58  linear enamel 

49 Buikstra, Ubelaker 1994.

50 Klales 2020.

51 Powers 2008.

52 Trotter 1970.

53 Ante-mortem tooth loss (AMTL) is a good indicator of health in  
 archaeological populations. There are various factors that contribute  
 to AMTL, such as changes in dietary consistency, diseases as a result of  
 nutritional deficiency, trauma, and cultural or ritual removal of teeth  
 (Lukacs 2007). AMTL could also occur as a result of different alveolar  
 diseases, most commonly the inflammation of gums (gingivitis; Ortner  
 2003).

54 Caries is a disease that is most recognizable by the hole in a tooth that  
 is a result of the progressive decalcification of enamel or dentine (White,  
 Folkens 2005), caused by bacteria and solutes of the oral fluids (Aufder 
 heide, Rodriguez-Martin 1998).

55 A detailed macroscopic examination of the teeth deposits distinguished  
 true dental calculus from post-mortem deposits such as sand or  
 soil. Analysis of dental calculus in past populations may provide useful  
 information regarding their dietary habits and nutrition, although the  
 exact meaning of the development of calculus is not yet fully  
 understood (Delgado-Darias et al. 2006). However, most authors agree  
 that the occurrence of dental calculus is mostly associated with diet  
 (Lillie 1996; Lieverse 1999).

56 Osteoarthritis is one of the most common types of arthritis, also  
 known as degenerative joint disease (White, Folkens 2005).  
 Osteoarthritis is characterized by the destruction of the articular  
 cartilage in a joint and vertebral discs, accompanied by bony lipping  
 (osteophytes) and spur formation adjacent to the joint (White, Folkens  
 2005). Degenerative osteoarthritis is generally viewed as a result of  
 advanced age, but also repetitive mechanical loading and movement  
 (Knüsel, Gögel, Lucy 1997; van der Merwe, Işcan, L’Abbè 2006).

57 Schmorl’s node is a herniation of the intervertebral disc penetrating  
 into the vertebral body; it can appear on any vertebra but tends to  
 concentrate in the lower thoracic and lumbar regions (Ortner 2003). It  
 mostly appears as an indentation around the midline of the vertebral  
 plate.

58 Benign cortical defects usually manifest as narrow elongated  
 depressions with smooth cortical edges and irregular bottoms  
 located at the sites for muscles attachment (Silverman, Coley, Kuhn  
 1993). The aetiology of these defects can be associated with strenuous  
 activity of the pectoral girdle (Mann, Murphy 1990). Severe skeletal  
 changes involving the pectoral girdle and upper limbs, especially  
 pectoralis major muscles and costo-clavicular ligaments, have been  
 observed in numerous skeletal collections where they were associated  
 with activities involving watercraft propulsion such as long-term and  
 intensive use of paddles and/or oars.

formation available, grave 48 appears to be the oldest grave 

at the cemetery. 

Grave 14 with three individuals from Group 3 contains, among 

other finds, a copper alloy earring with a spiral-shaped ending, a 

type that is usually dated to the 8th and 9th centuries, and the mel-

on seed-shaped beads widely dated from the 7th to the 9th centu-

ries. Here, with radiocarbon analyses, it can be stated that the 

mentioned finds were deposited in the period from the end of 

the 7th, until no later than the second half of the 8th century.

Although some differences between graves within different spa-

tial groups have been observed, further analyses are needed to 

explain the reasons for this kind of spatial grouping.

Bioarchaeological methods

The skeletal remains were analysed at the Laboratory for Evo-

lutionary Anthropology and Bioarchaeology of the Institute 
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The total number of analysed skeletons from the Early Medieval 

burials in Jagodnjak is 36 (Tab. 3). Of these, 14 (38.9%) belong to 

children (nine infants/younger children, one older child, and four 

adolescents; Tab. 4) and 22 (61.1%) to adults (twelve females, nine 

males and one adult whose sex could not be established). In fe-

males, one individual belongs to the younger group, four to the 

“middle aged adults” age group and seven individuals to the “old 

adults” age group; in males, one individual belongs to the young-

er group, four to “middle aged adults”, and four individuals be-

long to “old adults” (Tab. 4). The average-age-at-death for adult 

individuals from Jagodnjak is 47.8 years. It was possible to recon-

struct the height of twelve adults: seven females and five males. 

The average height of the females was 151.3 cm, and of males 

167.4 cm.

As far as pathological changes are concerned, a majority (29/36) 

of all analysed skeletons exhibit some kind of pathologies. Den-

to-alveolar lesions are the most prevalent pathologies record-

hypoplasia,59 cribra orbitalia and porotic hyperostosis,60 sub-pe 

riosteal new bone formation,61 scurvy,62 meningitis63 and in-

juries (trauma).64 All observed conditions were documented 

according to criteria described by Ortner,65 and Aufderheide 

and Rodríguez-Martín.66 Furthermore, bone and teeth samples 

were taken from each burial for the purposes of carbon and ni-

trogen stable isotopes analysis as well as ancient DNA analy-

sis.67 The results of these studies will be published separately. 

Results

Most of the studied skeletons are characterised by very good 

and/or excellent preservation, and light to medium cortical dam-

age. On the other hand, most of the pronounced fragmentation 

and partial preservation was recorded in subadult burials (Tab. 

3). All studied burials contained the remains of a single individu-

al, except grave 14 where the remains of three individuals were 

recorded. 

59 Linear enamel hypoplasia represents a developmental defect of tooth  
 enamel and is usually recognized as one or more horizontal lines on the  
 tooth surface (Suckling 1989; Goodman, Rose 1990). It may result  
 from a wide range of physiological and/or psychological stressors  
 during the formation of dental enamel from in utero until about 10  
 years of age (Goodman, Rose 1990). These defects have been used for  
 a long time as a non-specific indicator of systemic physiological stress  
 such as starvation, infectious diseases, and metabolic disorders  
 (Pindborg 1982; Goodman, Rose 1990; Guatelli-Steinberg, Lukacs 1999).

60 Cribra orbitalia and porotic hyperostosis are skeletal indicators of  
 subadult stress. Cribra orbitalia manifests in a form of lesions on the  
 orbital roof, generally in the form of bilateral pitting of the orbital  
 part of the frontal bone (Mittler, van Gerven 1994; White, Folkens 2005),  
 while porotic hyperostosis commonly manifests on the outer table of  
 the cranial vault. The lesions usually develop in fullest during infancy  
 (not at birth) (Aufderheide, Rodriguez-Martin 1998), and is most  
 commonly associated with anaemia and malnutrition in childhood  
 (Mensforth et al. 1978; Walker et al. 2009).

61 Sub-periosteal new bone formation is a non-specific change in the bone  
 which is visible on the periosteum – a membrane that covers the  
 outer surface of bones except in areas of articulation (White, Folkens  
 2005). Any irritation of the periosteum may result in new bone  
 formation on the underlying bone, and this may be caused by not only  
 infection or inflammation but also by other factors such as trauma; it  
 can be acute or chronic (White, Folkens 2005).

62 Scurvy is a disorder caused by prolonged inadequate intake of vitamin  
 C (ascorbic acid), essential for the production of collagen, resulting  
 in the thinning—and thus weakening—of bone (White, Folkens 2005).  
 It is displayed in the form of porous, hypertrophic lesions of the skull  
 vault, particularly affecting the frontal and parietal bones, although the  
 maxilla and mandible may be involved as well (Ortner 2003).

63 Meningitis is an acute inflammation of the meninges, the membranes  
 covering the brain (cerebral), the spinal cord (spinal), or sometimes  
 both (Roberts, Manchester 2007). This condition is associated with  
 several causes, however, bacterial and tuberculous meningitis  
 represent two main forms (Roberts, Buikstra 2003). On the endocranial  
 side of the frontal, parietal, and occipital bones that are primarily  
 affected, relatively large meningeal inflammations with characteristic  
 impressions of atypical blood vessels can occur (Roberts, Buikstra 2003).

64 The presence of skeletal injuries (fractures) was established by  
 macroscopic analysis which included the presence of bilateral  
 asymmetry, angular deformities, bone calluses and healed depression/ 
 compression fractures as well as trauma caused by blunt objects, traces  
 of cuts, and/or projectile injuries.

65 Ortner 2003.

66 Aufderheide, Rodríguez-Martín 1998.

67 aDNA analysis will be conducted at the University of Vienna, Austria,  
 while stable isotopes analyses have been carried out at the University  
 of Central Florida, USA.
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Of special interest (in archaeological terms) is the burial of a 

younger male (18 – 23 years) from grave 18. This individual dis-

played several pathological changes, also recorded in numerous 

other individuals from Jagodnjak: (i) linear enamel hypoplasia on 

all anterior teeth; (ii) Schmorl’s nodes on eight thoracic (T5 – 12) 

and three lumbar vertebrae (L1 – 3). 

Discussion

The bioanthropological information presented in this paper of-

fers new insights into the everyday lives of the inhabitants of 

the Baranja region during the Early Medieval period. The data 

helps us to gain more knowledge on demographic trends, diet, 

and the general health of this population. However, in order to 

acquire a more comprehensive picture, we need to compare the 

obtained data with similar information from other contempora-

neous sites from the region of the southern Carpathian Basin.

The Jagodnjak skeletal sample is characterised by a relative-

ly high subadult mortality, as 40% of all studied individuals 

are subadults. We cannot tell with certainty whether this is re-

alistic due to the fact that the cemetery was not excavated in 

its entirety, therefore this might represent only a statistical er-

ror. However, high subadult mortality was also recorded at oth-

er contemporaneous sites such as Nuštar-Dvorac Khuen-Belasi,68 

Šarengrad-Klopare,69 and Jászberény-Disznózug.70 From the pre-

sented data on subadult mortality, it seems that the high num-

bers observed in Jagodnjak are not an exception, but most prob-

ably represent a more regional/global trend. This is also in line 

with the high prevalence of various subadult disorders such as 

cribra orbitalia/porotic hyperostosis and linear enamel hypo-

plasia that speak of poor health and compromised immunity in a 

large number of children from this settlement. This hypothesis is 

furthermore strengthened by the occurrence of metabolic disor-

ders like scurvy, and a possible case of meningitis. In several cas-

es, there is co-occurrence of several disorders (e.g. in G 25 cribra 

orbitalia and scurvy, and in G 28 cribra orbitalia/porotic hyper-

ostosis and scurvy) indicating that high subadult mortality and 

poor child health in Jagodnjak are a result of frequent episodes 

of physiological stress during childhood caused by the synergis-

tic effect of various factors, such as infectious diseases, metabol-

ic disorders, anaemia, malnutrition, poor sanitation, and so on.71

 

On the other hand, the adults from Jagodnjak are characterised 

by an unusually long life-span of almost 48 years in average, while 

at the majority of contemporaneous sites from the region these 

values vary to around 40 years.72 The main causes of an unusually 

long average life-span observed in Jagodnjak are not clear at this 

moment, and more research on this question is required. 

The average height of adults from Jagodnjak fits well into the 

data registered in other early medieval assemblages from Cro-

68 Premužić, Rajić Šikanjić, Rapan Papeša 2017.

69 Carić et al. 2019.

70 Hajdu 2009.

71 For more info about this topic see Larsen 1997; Roberts, Manchester  
 2007; Brickley, Ives 2008; Walker et al. 2009; Armelagos et al. 2014; Łukasik,  
 Krenz-Niedbala 2014.

72 Hajdu 2009; Premužić, Rajić Šikanjić, Rapan Papeša 2017; Carić et al. 2019.

ed in this assemblage: AMTL was observed in 27.2% (149/548; Fig. 

10) of alveoli belonging to adults, caries was observed in 10.7% 

(31/290; Fig. 11) of teeth belonging to adults, while dental calculus 

was observed in 65.2% (189/290) of teeth belonging to adults. Ver-

tebral osteoarthritis is the second most prevalent recorded pa-

thology – it was observed in 37.8% (138/365) of all adult vertebrae: 

it is most prevalent on the thoracic vertebrae (45% or 82/182), fol-

lowed by the lumbar vertebrae (42.9% or 36/84; Fig. 12), and final-

ly by the cervical vertebrae (16.2% or 16/99). Schmorl’s nodes were 

recorded in 25.9% (66/266) of thoracic and lumbar adult vertebrae: 

these were more frequent in the lumbar (34.5% or 29/84), than in 

the thoracic vertebrae (22% or 40/182; Fig. 13). Benign cortical de-

fects at muscle attachment sites were observed in four individu-

als: in three cases (one adolescent and two middle-aged males; G 

23, 45, 92) these lesions were recorded at locations of costo-clav-

icular ligaments on the clavicles; in the skeleton of a middle-aged 

woman (G 55), the pronounced lesions were observed at attach-

ment sites for the deltoideus, teres major, and latissimus dorsi 

muscles of both humeri, while in the case of an older female (G 47), 

these lesions were observed at attachment sites for deltoideus, 

teres major, and pectoralis major muscles of the left humerus (Fig. 

14). Cribra orbitalia was recorded in six out of 32 preserved fron-

tal bones (18.7%), with three active cases occurring in subadults 

(G 13, 22, 28; Fig. 15). Four additional individuals exhibited signs of 

porotic hyperostosis on the bones of the cranial vault, with one 

active case appearing in a subadult skeleton (G 28; Fig. 16). Line-

ar enamel hypoplasia was recorded in the huge majority of the 

individuals with preserved permanent dentition with over four-

fifths (83.3%) exhibiting this pathological change. Sub-periosteal 

new bone formation of non-specific origin was observed in an ad-

olescent 12 – 14 years old from burial 23 – only the tibiae were af-

fected by this disorder. Furthermore, two younger children (1.5 – 

2 years and 2 – 3 years old; G 14C, G 28) exhibit skeletal indicators 

of metabolic disorders associated with vitamin C deficiency (scur-

vy). In both cases new porous bone is present on both temporal 

bones, the maxilla, mandibular rami, and sphenoid bone; these 

changes were also followed by the presence of new porous bone 

on the right fibula and tibia as well as the right scapula (1.5 – 2 

years old child), active cribra orbitalia in both orbits, and active 

porotic hyperostosis on both parietals and the occipital bone (2 – 

3 years old child; Fig. 17A–B). A localized active inflammation pro-

cess was recorded on the endocranial side of the frontal bone of 

a 6 – 12 months old subadult (G 75) – it is quite possible that this is 

the result of meningitis (Fig. 18).

And lastly, three adults exhibit signs of skeletal trauma: (i) an old-

er female (G 46) shows evidence of well-healed ante-mortem ov-

al-shaped depression fracture on the right parietal bone (Fig. 19); 

(ii) the skeleton of another older female (G 47) exhibits multiple 

ante-mortem vertebral body compression fractures (T12, L1 – L5; 

Fig. 20); (iii) an older male (G 50) shows evidence of two ante-mor-

tem rib fractures (9th and 10th right ribs).
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as Šarengrad, Nuštar, and Privlaka.84 Once again, this suggests 

that Jagodnjak represents a typical Early Medieval agricultur-

al population from the region of the southern Carpathian Basin 

that was very similar to its neighbours in numerous aspects of 

everyday life, one of which was definitely hard physical labour.

 

Only three adult skeletons from Jagodnjak exhibit ante-mor-

tem injuries: two older females, and one older male. All injuries 

show signs of completed healing, indicating that they were not 

directly associated with the cause and manner of death of the 

analysed individuals. Vertebral compression fracture could have 

been sustained as a result of a hyperflexion injury caused by ver-

tical force such as jump from a height,85 but also as a result of os-

teoporosis.86 In the presented case it is quite possible that the 

aetiology of these injuries occurred as a combination of these 

two factors. Rib fractures are one of the most common types of 

injuries found in archaeological populations – they occur as a 

result of habitual or work-related activities,87 but on the other 

hand, can also occur as a result of direct trauma such as blows 

or a fall/impact onto a hard object.88 Most probably, the injuries 

observed in these two skeletons were the results of accidents 

and may be associated with an agricultural lifestyle, as seen in 

various archaeological populations from Europe.89 On the oth-

er hand, for the depressed fractures of the cranium, especially 

those occurring on the parietal bones, some studies90 suggested 

that such injuries are often related to episodes of interperson-

al violence. Furthermore, Guyomarc’h and colleagues91 observed 

that fractures resulting from blows were predominantly com-

minuted or depressed (as is the case in Jagodnjak), while those 

caused by falls were primarily linear or radial. Based on this, it is 

possible to assume that the cranial fracture from Jagodnjak was 

a result of intentional violence, but without fatal consequenc-

es as the healing process was finished long before this individu-

al passed away.

Concluding remarks

The Jagodnjak cemetery includes thirty-six graves, most of which 

are located within three spatial groups. The entire cemetery was, 

most probably, not encompassed by the archaeological exca-

vations, since the location of Group 1 is along the edge of the 

studied area, therefore there is a possibility that some graves to-

wards the west remained unexplored. Their number should not 

be high, because, as is visible in Figure 1, there is a flooded area 

to the west, which probably represented a natural border, re-

84 Šlaus 2002; Premužić, Rajić Šikanjić, Rapan Papeša 2017; Carić et al. 2019.

85 Cooper, O’Neill, Silman 1993.

86 Roberts, Manchester 2007.

87 Lovell 1997.

88 Adams Crawford 1987.

89 Judd Roberts 1999; Djurić et al. 2006; Agnew, Betsinger, Justus 2015.

90 Lovell 1997; Schulting 2012.

91 Guyomarc’h et al. 2010.

atia and Hungary. In most of the sites from the region, the aver-

age values for males range between 165 and 170 cm, and for fe-

males between 155 and 160 cm.73 However, one has to mention 

that most of these data were recorded using different formulae 

for height reconstruction, so they cannot be compared directly.

In terms of dento-alveolar health, the population from Jagodn-

jak is a typical representative of a sedentary agricultural com-

munity. In other words, this assemblage is characterised by a 

high prevalence of caries, AMTL, and calculus. Again, very similar 

values have been observed on a whole range of sites from Cro-

atia, Hungary, and Austria.74 Such high numbers of dento-alveo-

lar pathologies result from several factors. The high AMTL prev-

alence at Jagodnjak is most probably associated with advanced 

age of several individuals from this site, however it could also be 

caused by caries, severe dental attrition, periodontitis, and trau-

ma.75  On the other hand, caries as well as dental calculus in an-

cient societies are usually correlated with a sedentary lifestyle 

based on agriculture and a diet rich in carbohydrates (cereals).76 

Such an assumption was already proposed for some Early Medi-

eval sites from the region,77 and is furthermore strengthened by 

carbon and nitrogen isotopic studies,78 as well as paleoenviron-

mental79  and paleobotanic80 research. Finally, the available his-

toric sources indicate that, after the defeat at Constantinople in 

626, the Avar economy ceased to be based on raids, plunder and 

tributes being gradually replaced by agriculture and a sedentary 

lifestyle.81 All this information strongly suggests that the early 

medieval inhabitants of Jagodnjak were indeed agriculturalists 

(as were their neighbours), whose diet was largely based on ce-

reals resulting in high rates of caries, calculus, and other dento-

alveolar lesions.

The presence of various indicators of intense physical activity 

such as osteoarthritis, Schmorl’s nodes, and benign cortical de-

fects at muscle attachment sites observed in numerous adult 

skeletons from Jagodnjak strongly suggests that excessive hard 

labour was used while performing every-day activities.82 Intense 

physical labor that most of the analyzed adults from this assem-

blage were exposed to affected mostly the spine and the upper 

arms, and might have involved a whole series of activities, such 

as work in and around the house as well as work in the field and 

with cattle.83 The prevalence and patterning of the pathologies 

associated with chronic mechanical stress, especially those af-

fecting the vertebral column recorded in Jagodnjak, are almost 

identical to those observed at nearby contemporary sites such 

73 Ferencz 1982/1983; Bernert 2003; Hajdu 2009; Carić et al. 2019.

74 Szikossy, Bernert 1996; Šlaus 2002; Meinl et al. 2010; Carić et al. 2019.

75 Bonfiglioli et al. 2003; Caglar et al. 2007.

76 Lieverse 1999; Šlaus et al. 2011.

77 Meinl et al. 2010; Carić et al. 2019.

78 Vidal-Ronchas et al. 2018; preliminary isotopic research conducted at  
 Jagodnjak indeed suggests that the nutrition of these individuals was  
 mostly based on carbohydrates with a relatively low intake of animal  
 proteins.

79 Sümegi et al. 2016.

80 Rapan Papeša, Kenéz, Pető 2015.

81 Gračanin 2009; Baumer 2014.

82 For more details, see Novak, Šlaus 2011.

83 Bridges 1991; Sofaer Derevenski 2000; Üstündağ 2009; Novak, Šlaus 2011;  
 Jiménez-Brobeil et al. 2012.
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carbon age determination give a wide range of years, therefore 

other analyses need to be performed (such as nitrogen and car-

bon stable isotope analysis, ancient DNA analysis) to make relia-

ble conclusions.

If the wealth of the settlement inhabitants could be assessed 

on the basis of the grave goods, whose existence was confirmed 

through archaeological investigation, then we are talking about 

humble, hard working inhabitants of the Baranja plain, who re-

spected the customs of the Avar state, which is clearly visible in 

their burial rituals. Their living standard was quite low, visible in 

the high number of buried children and adolescents, but, on the 

other hand, an unusually long lifespan of adults was document-

ed, who based their diet on cereals as their primary nutrient (ev-

ident through the high prevalence of caries, AMTL, and calculus). 

Burials at Jagodnjak began, according to the grave goods and the 

radiocarbon dates, at the end of the 6th century, that is, in the ear-

ly Avar period. A break in burials is noticed in the first half of the 

9th century, when burials at the so-called Avaro-Slavic cemeteries 

in the entire Carpathian Basin stopped,93 the reason for that be-

ing the fall of the great Avar State, the fall of the second Khaga-

nate, after waging war with the powerful state of Charlemagne.

Acknowledgements 

The authors wish to thank Josip Burmaz from Kaducej d.o.o., 

Mario Carić from the Institute of Anthropological Research, and 

Brina Zagorc from the University of Vienna. 

93 Čilinská 1966, 203.

gardless of the dry or flood periods in the period from the end of 

6th to the 9th centuries. 

The grave goods show typical characteristics of finds discovered 

throughout the Carpathian Basin during the Avar period, during 

the time of the first and second Avar Khaganate. The most im-

portant find at the cemetery is definitely the Byzantine buck-

le of Balgota type from grave 18 of Group 1. These types of Byz-

antine buckles disappear at the end of the 7th century, since the 

ties with the Byzantine Empire were interrupted, or became very 

weak.92 The reason for the death of the individual wearing a Bal-

gota type buckle from grave 18 at such a “young” age is unknown, 

as bioarchaeological analysis show no evident reasons (there 

were several pathological changes, which were also recorded for 

numerous other individuals at this cemetery). 

A curiosity of this cemetery is that the richest graves are the 

graves of children and adolescents. The torc from child grave 

22 and the golden raceme pendant earrings from child grave 29 

(both from Group 1) are the most valuable items from the ceme-

tery, but were also rarely found at cemeteries from the Carpathi-

an Basin, and beyond. These examples show a specific attitude 

towards the youngest social groups; irrespective of the fact that 

they are buried more shallowly than the rest of the group, their 

graves are usually abundant with grave goods (G 24 is the only 

child grave, and G 23 is the only adolescent grave without grave 

goods). 

We are still not able to assess the reasons for the spatial group-

ing of graves – whether they represent social groups or family 

units, or if there was also a chronological difference between 

them. Samples from all three grave groups taken for the radio-

92 Varsik 1992, 89–90. This can be causally connected to the Avar defeat at  
 Constantinople, near the end of the first Khaganate, and consequent  
 changes in Avar society.
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map 1.  
Location of the Jagodnjak-Krčevine-Selska 
Bara site in the Croatian Baranja  
(basemap: HOK [https://geoportal.dgu.hr], 
made by D. Tresić Pavičić).
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AMS 14C Lab Code Sample prep. no. Sample ID Sample material Conventional 14C 
age (yrs BP) (±1)

Calibrated calendar 
age (cal AD/BC) (2)

DeA-27895 I/2554/1 Jagodnjak-Krčevine 
2014 G14A (Group 3)

human tooth 1298 ± 25 AD 660 – 780

DeA-27896 I/2554/2 Jagodnjak-Krčevine 
2014 G18 (Group 1)

human tooth 1363 ± 24 AD 610 – 780

DeA-27897 I/2554/3 Jagodnjak-Krčevine 
2014 G27 (Group 1)

human bone 1320 ± 22 AD 650 – 780

DeA-27898 I/2554/4 Jagodnjak-Krčevine 
2014 G 48 (Group 2)

human tooth 1434 ± 24 AD 590 – 660

table  1.  
The depth and the size of the burial  
pits of the Jagodnjak cemetery  
(made by A. Dugonjić).

table 2.  
The results of the AMS radiocarbon age 
determination of graves 14, 18, 27, and 48 
(made by Isotoptech Zrt.).

table 3.  
Sex/age distribution and pathological 
features by grave (made by M. Novak).
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Grave Preservation (%) Sex/age (in years) Pathology (yes/no)

13 25 – 50 Unknown, 4 – 5y Yes

14A 75 – 100 Female, 35 – 45y Yes

14B 75 – 100 Probably female, 15 – 17y Yes

14C 75 – 100 Unknown, 1.5 – 2y Yes

15 50 – 75 Female, +50y No

16 75 – 100 Male, 35 – 45y Yes 

17 75 – 100 Male, +50y Yes 

18 75–100 Male, 18 – 23y Yes 

19 75 – 100 Male, 40 – 50y Yes

20 75 – 100 Female 19 – 23y Yes 

21 75 – 100 Unknown, 12 – 15y Yes

22 75 – 100 Unknown, 3 – 4y Yes

23 75 – 100 Unknown, 12 – 14y Yes 

24 75 – 100 Unknown, 1 – 2y No

25 75 – 100 Unknown, 6 – 8y Yes

26 50 – 75 Unknown, 12 – 15y No

27 75 – 100 Probably female, 35 – 45y Yes

28 50 – 75 Unknown, 2 – 3y Yes

29 25 – 50 Unknown, 1 – 1.5y No 

30 50 – 75 Female, +50y Yes

45 75 – 100 Male, 35 – 45y Yes 

46 75 – 100 Female, +50y Yes

47 50 – 75 Female, +50y Yes

48 25 – 50 Male, +50y Yes

49 0 – 25 Unknown, 1 – 2.5y No 

50 75 – 100 Female, 40 – 50y Yes

52 75 – 100 Male, +50y Yes

53 75 – 100 Female, +50y Yes 

54 0 – 25 Unknown, 3 – 5y No

55 75 – 100 Female, 35 – 42y Yes

57 75 – 100 Female, +50y Yes 

71 0 – 25 Unknown, adult No

73 75 – 100 Male, +50y Yes

75 0 – 25 Unknown, 0.5 – 1y Yes 

90 75 – 100 Female, +50y Yes

92 75 – 100 Male, 35 – 42y Yes
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table 4.  
Age distribution in the Jagodnjak 
assemblage (made by M. Novak).

figure 1.  
The excavated area of the Jagodnjak 
site with the position (location) of 
early medieval (and unknown?) burials. 
Basemap: HOK (1: 5000) and digital 
terrain model derived from HOK  
[https://geoportal.dgu.hr],  
adapted by D. Tresić Pavičić).

figure 2.  
Grave goods from grave 48  
(photo by P. Dugonjić).

→

→
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figure 3.  
Grave goods from grave 18  
(photo by P. Dugonjić).

figure 4.  
Grave goods from child grave 22 
(photo by P. Dugonjić).
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figure 5.  
Grave goods from grave 14  
(photo by P. Dugonjić).

figure 6.  
Grave goods from the child grave 29 
(photo by P. Dugonjić).
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figure 7.  
Grave goods from the child grave 28 
(photo by P. Dugonjić). 

figure 8.  
Firesteel and flints from grave 16  
(photo by P. Dugonjić).

figure 9.  
Needlecase from grave 71  
(photo by P. Dugonjić).
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figure 10. figure 11.

figure 12.
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figure 10.  
Ante-mortem loss of all maxillary teeth, 
older female, grave 47  
(photo by M. Novak).

figure 11.  
Caries that completely destroyed the 
crown of the mandibular right first 
molar, middle-aged female, grave 14A  
(photo by M. Novak).

figure 12.  
Degenerative vertebral osteoarthrosis 
(L1 – L5), older female, grave 53  
(photo by M. Novak). 

figure 13.  
Schmorl’s nodes on two thoracic 
vertebrae, middle-aged male, grave 92  
(photo by M. Novak). 

figure 14.  
Benign cortical defects at attachment 
sites for teres major and pectoralis 
major muscles of the left humerus, older 
female, grave 47 (photo by M. Novak).

figure 15.  
Active cribra orbitalia in the left orbit, 
younger child, grave 28  
(photo by M. Novak).
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figure 15.
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figure 16.

figure 17.
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figure 16.  
Active porotic hyperostosis on both 
parietal bones, younger child,  
grave 28 (photo by M. Novak).

figure 17.  
(A) Porosity around the hearing 
canal of both temporal bones, older 
child, G 25; (B–C) Porosity on both 
mandibular rami, younger child, 
grave 28. Both pathological changes 
are indicative of scurvy  
(photo by M. Novak).

figure 18.  
Active inflammation on the 
endocranial side of the frontal bone 
indicative of meningitis, infant, 
grave 75 (photo by M. Novak).

figure 19.  
Ante-mortem well-healed depressed 
injury on the right parietal bone, 
older female, grave 46  
(photo by M. Novak).

figure 20.  
Ante-mortem vertebral compression 
fractures (L2 – L5), older female, 
grave 47 (photo by M. Novak).

figure 18.

figure 20.

figure 19.
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plate 1.  
Layout of the early medieval cemetery 
at the Jagodnjak-Krčevine-Selska bara 
site (made by D. Tresić Pavičić).
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plate 2.  
Early medieval graves in group 1  
(made by D. Tresić Pavičić).
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plate 3.  
Early medieval graves in group 2  
(made by D. Tresić Pavičić).
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plate 4.  
Grave 14, plan with position of grave goods 
(basemap: True orthophoto,  
made by D. Tresić Pavičić).

plate 5.  
Grave 18, plan with position of grave goods 
(basemap: True orthophoto,  
made by D. Tresić Pavičić).
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plate 6.  
Graves 22, 29, and 75, plan with position of 
grave goods (basemap: True orthophoto, 
made by D. Tresić Pavičić).

58

camaz 05avari i slaveni — avars and slavs



plate 7.  
Grave 46, plan and cross sections 
(basemap: True orthophoto,  
made by D. Tresić Pavičić).
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plate 8.  
Graves 47 and 48, plan with position of 
grave goods (basemap: True orthophoto, 
made by D. Tresić Pavičić).
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plate 9.  
Grave 50, plan with position of grave goods 
(basemap: True orthophoto,  
made by D. Tresić Pavičić).

plate 10.  
Grave 57, plan with position of grave goods 
(basemap: True orthophoto,  
made by D. Tresić Pavičić).
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