Bioarheologija kasnoavarske populacije iz nalazista
Sarengrad - Klopare: preliminarni rezultati

Caric¢, Mario; Zagorc, Brina; Loznjak Dizdar, Daria; Rapan Papesa, Anita;
Rimpf, Andrea; Cavka, Mislav; Jankovié, Ivor; Novak, Mario

Source / Izvornik: Prilozi Instituta za arheologiju u Zagrebu, 2019, 36, 161 - 180

Journal article, Published version
Rad u casopisu, Objavljena verzija rada (izdavacev PDF)

https://doi.org/10.33254/piaz.36.7

Permanent link / Trajna poveznica: https://urn.nsk.hr/urn:nbn:hr:291:948558

Rights / Prava: Attribution 3.0 Unported/Imenovanje 3.0

Download date / Datum preuzimanja: 2024-09-08

% Repository / Repozitorij:

INSTITUT ZA RIARH - Repository of the Institute of archaeology
ARHEOLOGIJU

aoar

DIGITALNI AKADEMSKI ARHIVI [ REPOZITORUIJI


https://doi.org/10.33254/piaz.36.7
https://urn.nsk.hr/urn:nbn:hr:291:948558
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://repozitorij.iarh.hr
https://dabar.srce.hr/islandora/object/iarh:152

UDK 902
ISSN 1330-0644
VOL 36/2019.
ZAGREB, 2019.

Instituta za arheologiju u Zagrebu

Pril. Inst. arheol. Zagrebu
Str./Pages 1-196, Zagreb, 2019.



Pril. Inst. arheol. Zagrebu, 36/2019
Str./Pages 1-196, Zagreb, 2019.

Ovaj rad licenciran je pod Creative Commons
Attribution By 4.0 medunarodnom licencom /
This work is licenced under a Creative Commons
Attribution By 4.0 International Licence

Izdavac/Publisher
INSTITUT ZA ARHEOLOGIJU
INSTITUTE OF ARCHAEOLOGY

Adresa urednistva/Address of the editor’s office
Institut za arheologiju/Institute of archaeology
HR-10000 Zagreb, Ulica Ljudevita Gaja 32
Hrvatska/Croatia

Telefon/Phone ++385/(0)1 61 50 250

Fax ++385(0)1 60 55 806

e-mail: urednistvo.prilozi@iarh.hr
http://www.iarh.hr

Glavni i odgovorni urednik/Editor in chief
Marko DIZDAR

Urednistvo/Editorial board

Marko DIZDAR, Snjezana KARAVANIC, Viktéria KISS (Budapest, HUN) (prapovijest/Prehistory),
Goranka LIPOVAC VRKLJAN (antika/Antiquities), Tajana SEKELJ IVANCAN, Katarina Katja
PREDOVNIK (Ljubljana, SLO), Natascha MEHLER (Wien, AUT), Juraj BELAJ, Tatjana TKALCEC
(srednji vijek i novi vijek/Middle Ages and Modern era), Predrag NOVAKOVIC (Ljubljana, SLO)
(metodologija/Methodology)

lzdavacki savjet/Editorial advisory board

Dunja GLOGOVIC (Zagreb), Ivor KARAVANIC (Zagreb), Laszlo KOVACS (Budapest, HUN),
Kornelija MINICHREITER (Zagreb), Mladen RADIC (Osijek), Aleksandar RUTTKAY (Nitra, SK),
Ivan¢ica SCHRUNK (Minneapolis, USA), Zeljko TOMICIC (Zagreb), Ante UGLESIC (Zadar)

Prijevod na engleski/English translation
Ivan ARBANAS, Marko BANDA, Domagoj BUZANIC, Mario CARIC, Marko MARAS, Andreja
MAVER, Goran TOMAC, Mirna VUKOV

Lektura/Language editor
Ivana MAJER (hrvatski jezik/Croatian)
Marko MARAS (engleski jezik/English)

Korektura/Proofreads
Katarina BOTIC
Marko DIZDAR

Graficko oblikovanje/Graphic design
Roko BOLANCA

Racunalni slog/Layout
Hrvoje JAMBREK

Tisak/Printed by
Tiskara Zelina d.d., Sv. |. Zelina

Naklada/Issued
400 primjeraka/400 copies

Prilozi Instituta za arheologiju u Zagrebu ukljueni su u sljedec¢e indekse/

Prilozi Instituta za arheologiju u Zagrebu are included in following indices:

DYABOLA - Sachkatalog der Bibliothek — Romisch-Germanische Kommission des Deutschen
Archaeologischen Instituts, Frankfurt a. Main

Clarivate Analytics services - Emerging Sources Citation Index

CNRS/INIST - Centre National de la Recherche Scientifi que/LInstitut de I'Information Scientifi
que et Technique, Vandoeuvre-lés-Nancy

EBSCO - Information servises, Ipswich

ERIH - European Reference Index for the Humanities, European Science Fundation, Strasbourg
SciVerse Scopus - Elsevier, Amsterdam



a

85

121

135

143

SadrZaj

Izvorni znanstveni radovi

MARKO BANDA
IVOR KARAVANIC
Mustjerska industrija $pilje Veternice

RAJNA SOSIC KLINDZIC

HRVOJE KALAFATIC

BARTUL SILJEG

TOMISLAV HRSAK

Krugovi i keramika kroz stolje¢a: znacajke naselja
sopotske kulture

DARIA LOZNJAK DIZDAR

Status zena u podunavskim zajednicama u starijem
zeljeznom dobu —

Primjer groba 1 iz Sotina

MIRJANA SANADER

MIRNA VUKOV

DOMAGOJ BUZANIC

Pax Romana izmedu Burna i Tilurija.
Krajolik sukoba?

MITJA GUSTIN
The belt-buckle with Bacchus from “Romuliana”

MAJA BAUSOVAC
Kasnorimski lonci za pohranu s T-oblikom ruba iz
Rifnika kod Celja

Pril. Inst. arheol. Zagrebu, 36/2019
Str./Pages 1-196, Zagreb, 2019.

Contents

Orriginal scientific papers

MARKO BANDA
IVOR KARAVANIC
The Mousterian industry of Veternica Cave

RAJNA SOSIC KLINDZIC

HRVOJE KALAFATIC

BARTUL SILJEG

TOMISLAV HRSAK

Circles and ceramics through the centuries:
Characteristics of Neolithic Sopot culture settlements

DARIA LOZNJAK DIZDAR

Status of women in the Danube Basin communities
in the Early Iron Age —

Example of grave 1 from Sotin

MIRJANA SANADER

MIRNA VUKOV

DOMAGOJ BUZANIC

Pax Romana between Burnum and Tilurium.
Landscape of conflicts?

MITJA GUSTIN
Pojasna kopca s Bakhom iz ,Romuliane”

MAJA BAUSOVAC
Late Roman storage jars with a T-shaped rim from
Rifnik near Celje, Slovenia



161  MARIO CARIC MARIO CARIC

BRINA ZAGORC BRINA ZAGORC
DARIA LOZNJAK DIZDAR DARIA LOZNJAK DIZDAR
ANITA RAPAN PAPESA ANITA RAPAN PAPESA
ANDREA RIMPF ANDREA RIMPF
MISLAV CAVKA MISLAV CAVKA
IVOR JANKOVIC IVOR JANKOVIC
MARIO NOVAK MARIO NOVAK
Bioarheologija kasnoavarske populacije iz nalazista Bioarchaeology of the Late Avar population from
Sarengrad — Klopare: preliminarni rezultati Sarengrad — Klopare: preliminary results
Prikazi Book reviews
181 KRESIMIR MIJIC KRESIMIR MIJIC
Tomislav Fabijani¢, Miroslav Glavi¢i¢, Mirko Tomislav Fabijanié, Miroslav Glavici¢, Mirko
Rasi¢, Kulturno povijesna bastina op¢ine Ljubuski: Rasic, The Culture-historical Heritage of the
Zbornik radova municipality of Ljubuski: The Collection of Papers
185  KRESIMIR MIJIC KRESIMIR MIJIC
Irena Radi¢ Rossi — Giulia Boetto (ur.), Pakostane Irena Radic¢ Rossi — Giulia Boetto (eds.), Pakostane
— Veli Skolj: Kasnoanti¢ki brodolom u geolosko- — Veli Skolj: The Late Roman Shipwreck in Its
geografskom i kulturno-povijesnom kontekstu Geological-geographic and Cultural-historical
Context

189  UPUTE AUTORIMA GUIDELINES FOR CONTRIBUTORS



Bioarheologija kasnoavarske populacije iz nalaziéta Sarengrad - Klopare:

preliminarni rezultati

Bioarchaeology of the Late Avar population from Sarengrad - Klopare: preliminary results

Izvorni znanstveni rad
Srednjovjekovna arheologija

Original scientific paper
Medieval archaeology

UDK/UDC 572:902(497.5 Sarengrad)’07”

Primljeno/Received: 09. 01. 2019.
Prihva¢eno/Accepted: 15. 04. 2019.

MARIO CARIC

Institut za antropologiju
Ulica Ljudevita Gaja 32
HR-10000 Zagreb
mario.caric@inantro.hr

BRINA ZAGORC

Filozofska fakulteta, Univerza v Ljubljani

Askerceva cesta 2
SI-1000 Ljubljana
Slovenija
brina.zagorc@gmail.com

DARIA LOZNJAK DIZDAR
Institut za arheologiju
Ulica Ljudevita Gaja 32
HR-10000 Zagreb
dldizdar@iarh.hr

ANITA RAPAN PAPESA
Gradski muzej Vinkovci

Trg bana Josipa Sokéevica 16
HR-32100 Vinkovci
anita@muzejvk.hr

ANDREA RIMPF

Muzej grada lloka

Setali$te 0. Mladena Barbarica 5
HR-32236 llok
andrearimpf@yahoo.com

MISLAV CAVKA

Klini¢ki zavod za dijagnosticku i
intervencijsku radiologiju
Klini¢ki bolnicki centar Zagreb
HR-10000 Zagreb
mislav.cavka@yahoo.com

IVOR JANKOVIC

MARIO NOVAK

Institut za antropologiju
Ulica Ljudevita Gaja 32
HR-10000 Zagreb
ivor.jankovic@inantro.hr
mario.novak@inantro.hr

161



MARIO CARIC ET AL., BIOARHEOLOGIJA KASNOAVARSKE POPULACIJE I1Z NALAZISTA SARENGRAD - KLOPARE: PRELIMINARNI REZULTATI, PRIL. INST. ARHEOL. ZAGREBU, 36/2019, STR. 161-180

Rad predstavlja preliminarne rezultate bioarheoloske analize provedene na koStanim ostacima 46 osoba pronadenih u kasnoavarskoj
nekropoli u Sarengradu u isto¢noj Hrvatskoj. Dobiveni rezultati ukazuju da populaciju iz Sarengrada karakterizira visoka smrtnost djece
prouzrocena losim zdravljem u ranome djetinjstvu Sto se ocituje u visokim ucestalostima pokazatelja subadultnoga stresa (cribra orbitalia i lin-
earna hipoplazija zubne cakline) i periostitisa kao i slu¢ajevima skorbuta. Paleodontoloska analiza snazno ukazuje kako je veliki udio prehrane
bio baziran na ugljikohidratima, tj. na poljodjelstvu kao glavnoj privrednoj grani. Odsustvo perimortalnih ozljeda snaZno ukazuje na cinjenicu
da su ¢lanovi ove zajednice bili izloZeni niskim stopama namjernoga nasilja te da su primarni uzroci uocenih ozljeda nesretni slucajevi. Tri
slu¢aja maksilarnoga sinusitisa mogu se povezati s postupkom grijanja/kuhanja (peci i otvorena vatrista) gdje je produljeno izlaganje dimu
moglo dovesti do razlicitih bolesti disnih puteva kao sto je sinusitis. Naposljetku, usporedba sarengradskoga uzorka s drugim istovremenim

Kljucne rijeci: 8. stoljece, istocna Hrvatska, kostani ostaci, paleopatologija, uvjeti Zivota

The paper presents the preliminary results of bioarchaeological analysis conducted on the skeletal remains of 46 individuals recovered from
the Late Avar cemetery in Sarengrad, eastern Croatia. The obtained results indicate that the Sarengrad population was characterized by
relatively high subadult mortality caused by very poor childhood health, which is reflected in the high frequency of subadult stress indicators
(cribra orbitalia and linear enamel hypoplasia) and sub-periosteal new bone formation, but also in the occurrence of subadult cases of scurvy.
Paleodontological analysis strongly suggests that a large portion of the diet of these people was based on carbohydrates which points to sub-
sistence mostly based on agriculture. A complete absence of perimortem injuries in Sarengrad strongly points to the fact that the inhabitants of
this community were exposed to a low level of intentional violence, and that the injuries primarily occurred as a result of accidents. Three cases
of maxillary sinusitis could be related to the heating/cooking system (ovens and open fire pits) where prolonged direct exposure to smoke could
have led to various respiratory tract diseases such as sinusitis. Finally, the comparison of the Sarengrad sample with other contemporaneous

assemblages did not show any major differences, suggesting similar living conditions in the region during the 8% cent.

Keywords: 8" century, eastern Croatia, skeletal remains, paleopathology, lifestyle

uvoD

lako su mnoga germanska plemena poput Gepida i Lan-
gobarda svojatali vlast nad juznom Panonijom tijekom 5.
i prve polovice 6. stoljeca, tek je po dolasku Avara utjecaj
Isto¢noga rimskog carstva u tom dijelu Europe potpuno
nestao (Gracanin 2009). Stavsi na stranu Langobarda, Avari
su sudjelovali u unistenju Gepidskoga kraljevstva, prisvo-
jivsi nakon toga teritorij u isto¢nome dijelu Karpatske kotli-
ne i na kraju su postali jedina vojna sila u Panoniji nakon
odlaska Langobarda 568. godine (Gra¢anin 2009). Invazija
Avara na teritorij Carstva 573. godine te naknadni dogovor
s carom Justinijanom Il osigurala je avarsku prevlast nad
juznom Panonijom (Gracanin 2011). Avari su naposljetku
silom osvojili Sirmij 581. godine i na taj nacin ucvrstili svo-
ju poziciju kao jedini gospodari regije (Gracanin 2011). No,
nakon neuspjeloga osvajanja Konstantinopola 626. godine,
avarska se mo¢ u Karpatskoj kotlini pretvorila u pasivnu he-
gemoniju, dok su se njihove vojne ambicije usredotocile na
zapad (Gracanin 2009). Pocetak kraja avarske drzave poceo
je formiranjem raznolikoga etnickog stita protiv prijetnji na
granicama kaganata krajem 7. i pocetkom 8. stoljeca, $to je
na kraju dovelo do sjedilackoga nacina Zivota, ukljucujudi
stocarstvo i poljodjelstvo (Gra¢anin 2009). Ove drustvene
promjene, koje se vezu uz stvaranje franacke drzave, imale
su fatalne posljedice po kaganat. Nakon franackih osvajanja
podrucja oko granice kaganata, Avari su ponudili mirovni
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INTRODUCTION

Although various Germanic tribes such as the Gepids
and the Longobards claimed sovereignty over the south
Pannonian region during the 5% and the first half of 6" cent.,
it was not until the arrival of Avars that the East Roman Empi-
res influence in that part of Europe was completely eradica-
ted (Gracanin 2009). Siding with the Longobards, the Avars
participated in the complete destruction of the Gepid king-
dom, subsequently claiming territory in the eastern part
of the Carpathian Basin and ultimately becoming the sole
military power in Pannonia after the departure of the Lon-
gobards in 568 (Gracanin 2009). The invasion of the Avars
into the Empires territory in 573 and the subsequent agree-
ment with Emperor Justin Il secured Avar rule over south
Pannonia (Gracanin 2011). The Avars finally took Sirmium by
force in 581, and with its conquest they sealed their position
as the true masters of the region (Gracanin 2011). However,
after the failure of the siege of Constantinople in 626, the
Avar power in the Carpathian Basin had transformed into a
passive hegemony, while their military concentration was
directed toward the west (Grac¢anin 2009). The beginning
of the end of the Avar state began with the formation of a
more diverse ethnic shield against the threats on the khaga-
nate borders at the end of the 7th and the beginning of the
8t cent., a step which resulted in the adoption of the seden-
tary way of life, including farming and agriculture (Gracanin
2009). These social changes, associated with the rise of the
Frankish state, proved to have fatal consequences for the
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sporazum kralju Karlu Velikom. No, sporazum nije uspio, pa
su uslijedili vojni pohodi na Furlaniju i Bavarsku 788. godi-
ne (Gracanin 2009). Rezultat tih napada bio je direktan rat
izmedu Franaka i Avara 791. godine (Gracanin 2009). Nakon
nekoliko godina borbi, avarski su vode prihvatili krs¢anstvo
i predali se Francima 796. godine (Schutz 2004). Posljednja
pobjeda nad Avarima u Panoniji dogodila se 803. kada je
ugusena i zadnja pobuna, a regija je naposljetku priklju¢ena
Franackome carstvu (Grac¢anin 2009).

Avari su ostavili vrlo bogatu arheolosku ostavstinu u
srednjoj Europi. Ta ostavstina vec¢inom se ogleda u brojnim
grobljima i artefaktima pronadenima u grobovima koja se
primarno vezu uz podru¢je danasnje Madarske, noimaihiu
Austriji, Hrvatskoj, Rumunjskoj, Srbiji i Slovackoj. Prema no-
vijim istrazivanjima, ukupno je registrirano preko 2000 ava-
rodobnih nalazista s vise od 60000 ukopa (Pohl 2018). Zbog
velikoga broja avarodobnih grobova, provedene su brojne
bioarheoloske analize ljudskih ostataka. Vecinu istrazivanja
proveli su madarski antropolozi (npr. Ferencz 1982/1983;
1992; Szikossy, Bernert 1996; Bernert 2003; Hajdu 2009; Sze-
nicey et al. 2013; detaljan pregled madarskih nalazista dala
je Fothi 2000); no, vedina tih studija izdana je na madarsko-
me jeziku $to ograni¢uje moguénost usporedbe razli¢itih
demografskih i bioloskih profila s drugim nemadarskim
uzorcima. Na podrucju bivse Jugoslavije, bioarheoloske
studije bile su ogranicene na prostor isto¢ne Hrvatske i sje-
verne Srbije (Vojvodina). U Vojvodini bioarheoloske analize
provedene su na avarodobnim uzorcima iz Backog Petro-
vog Sela (Ery 1988; Buki¢, Pavlovi¢ 2016; Duki¢ 2017; Duki¢
et al. 2018), Backog Sokolca (Cekus 2008), Backe Topole
(Farkas, Marcsik 1979; 1984), Beceja (Buki¢ et al. 2015; 2018),
Celareva (Zivanovi¢, Markovi¢ 1989/1990), Ci¢ova (Nikoli¢
2015), Martonosa (Cekus 2004), Stare Moravice (Ceku$ 1991)
i Vojke (Zivanovi¢ 1962/1963a; 1962/1963b; 1964). U uspo-
redbi, iz isto¢ne Hrvatske sli¢cne analize provedene su na
svega nekoliko nalazista: Nustar (Premuzic et al. 2016; 2017;
Vidal-Ronchas et al. 2018), Priviaka (Slaus 1993; 1996; 2002;
2008) i Stari Jankovci (Slaus 1993; 2008). Veé¢ina spomenutih
istrazivanja koristila je konvencionalne bioarheoloske tehni-
ke (makroskopsko odredivanje starosti i spola, metri¢ke vri-
jednosti, paleopatoloska analiza), no neke su koristile inter-
i multidisciplinarni pristup kombinirajuci konvencionalne i
suvremene metode (e.g. Dukic et al. 2015; Vidal-Ronchas et
al. 2018).

Odli¢na prilika za uporabom takvoga pristupa ukazala
se 2016. godine nakon prve sezone iskopavanja kasnoa-
varodobne nekropole u Sarengradu. Arheolosko nalaziste
Sarengrad - Klopare nalazi se u Vukovarsko-srijemskoj zu-
paniji u istocnome dijelu Hrvatske (SI. 1). Samo nalaziste
smjesteno je na strmom nagibu praporske visoravni iznad
Dunava na isto¢nome rubu Sarengrada, blizu grada lloka
(Dizdar et al. 2017; Rapan Papesa et al. 2018). Ovo je podruc-

strength of the Avar khaganate. After the Frankish conque-
sts of the regions bordering the khaganate the Avars offe-
red a peace treaty to the Frankish king Charlemagne. Howe-
ver, the treaty proved to be unsuccessful, and military as-
saults on the Frankish lands of Furlania and Bavaria started
in 788 (Gracanin 2009). As a result of these attacks, a direct
war between the Franks and the Avar khaganate followed
in 791 (Gracanin 2009). After several years of fighting, Avar
leaders accepted Christianity and surrendered to the Franks
in 796 (Schutz 2004). The final victory over the Avars in
Pannonia occurred in 803 when the last rebellion attempt
was suppressed and the region was finally incorporated in-
to the Frankish Empire (Gracanin 2009).

The Avars left a very rich archaeological heritage in
Central Europe. This heritage is mostly characterized by nu-
merous cemeteries and artifacts found in graves, primarily
located in the territory of present-day Hungary, but also
found in Austria, Croatia, Romania, Serbia, and Slovakia.
According to recent studies there have been over 2000 Avar
period sites identified with more than 60000 burials in total
(Pohl 2018). Due to the large number of Avar period graves,
extensive bioarchaeological studies of the human remains
recovered from these burials have been conducted. Most of
the research has been performed by Hungarian anthropo-
logists (e.g. Ferencz 1982/1983; 1992; Szikossy, Bernert 1996;
Bernert 2003; Hajdu 2009; Szenicey et al. 2013; an extensive
review of Hungarian sites has been provided by Féthi 2000);
however, the fact that the majority of these studies have
been published in Hungarian limits the possibility of a com-
parison of the various demographic and biological profiles
with other non-Hungarian samples. In the territory of the
former Yugoslavia bioarchaeological studies have been li-
mited to the region of eastern Croatia and northern Serbia
(Vojvodina). In Vojvodina, bioarchaeological analyses have
been conducted for the Avar period samples from Backo
Petrovo Selo (Ery 1988; Buki¢, Pavlovi¢ 2016; Duki¢ 2017;
Dukic et al. 2018), Backi Sokolac (Cekus 2008), Ba¢ka Topola
(Farkas, Marcsik 1979; 1984), Becej (Bukic et al. 2015; 2018),
Celarevo (Zivanovi¢, Markovi¢ 1989/1990), Ci¢ovi (Nikoli¢
2015), Martonos (Cekus 2004), Stara Moravica (Cekus 1991),
and Vojka (Zivanovi¢ 1962/1963a; 1962/1963b; 1964). In con-
trast, there are only a few sites from eastern Croatia where
similar studies have been carried out so far: Nustar (Premu-
Zi¢ et al. 2016; 2017; Vidal-Ronchas et al. 2018), Privlaka (Sla-
us 1993; 1996; 2002; 2008), and Stari Jankovci (Slaus 1993;
2008). Most of the mentioned studies applied conventional
bioarchaeological techniques (macroscopic ageing, sexing,
metrics and paleopathological analyses), however, some
have used inter- and multi-disciplinary approach combi-
ning conventional and state-of-the-art methods (e.g. Bukic
et al. 2015; Vidal-Ronchas et al. 2018).

An excellent opportunity to use such an approach arose
in 2016 after the first season of the excavations of the Late
Avar cemetery in Sarengrad. The archaeological site of Sa-
rengrad - Klopare is situated in the Vukovar-Syrmia County
in the eastern part of Croatia (Fig. 1). The site is located on
a steep slope of the high loess plateau above the Danube
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Karta Hrvatske s polozajem Sarengrada (izradio: M. Novak)

Fig. 1 Map of Croatia showing the location of Sarengrad (map: M. Novak)

je bilo naseljavano tijekom povijesti; u blizini su dokumen-
tirani mnogi arheoloski nalazi, uklju¢ujuci prapovijesne,
rimske i srednjovjekovne fragmente keramike (Dizdar et
al. 2004). Na nalazistu Gradac, gdje rimski limes prolazi duz
Dunava, ostaci kamene utvrde koja se vrlo vjerojatno moze
smijestiti u kasnorimsko razdoblje bili su vidljivi sve do kraja
19. stoljeca (Balen-Letuni¢, Radman Livaja 2008).

Zastitna iskopavanja groblja datiranog u kasnoavarski
period (8. stoljece) provedena su na lokaciji Klopare 2016.
i 2017., iako je nalaziste bilo poznato od 2006. kada je ek-
sploatacija tla unistila nepoznat broj ukopa, a samo su dvije
keramicke posude spasene (Dizdar et al. 2017). Iskopavanja
su vodena od strane arheologa s Instituta za arheologiju (M.
Dizdar), Muzeja grada lloka (A. Rimpf) i Gradskoga muzeja
Vinkovci (A. Rapan Papesa). Svi istrazeni grobovi predstav-
ljaju kosturne ukope u kojima su individue lezale na ledima
u ispruzenome polozaju i s rukama uz tijelo. Pokojnici su
ukapani u duboke jame orijentacije zapad - istok s glavom
prema zapadnoj strani groba, a tijela su vjerojatno zama-
tana u mrtvacki pokrov. Nekoliko ostataka drva potvrduje
koristenje lijesova (Dizdar et al. 2017; Rapan Papesa et al.
2018). Dokumentirano je sedam ukopa s ostacima konja i
konjanika zajedno s konjskom opremom (Dizdar et al. 2017;
Rapan Papesa et al. 2018). Vecina ukopa sadrzavala je pri-
loge poput predmeta iz svakodnevnoga Zivota, nakit, itd.
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River on the eastern edge of Sarengrad, close to the town of
llok (Dizdar et al. 2017; Rapan Papesa et al. 2018). This area
has been populated throughout history; in the near vicinity
many archaeological finds, including some prehistoric, Ro-
man, and medieval pottery sherds were documented (Diz-
dar et al. 2004). At the site of Gradac, where the Roman limes
runs along the river Danube, some remains of a stone fort
were still visible at the end of the 19t century, the fort pro-
bably dating to the Late Roman times (Balen-Letuni¢, Rad-
man Livaja 2008).

The rescue excavations of a cemetery dated to the Late
Avar period (8™ cent.), took place at the Klopare site in 2016
and 2017, although the site was already known from 2006
when soil exploitation destroyed an unknown number of
burials, and only two ceramic pots were saved (Dizdar et
al. 2017). The excavations were led by the archaeologists
from the Institute of Archaeology (M. Dizdar), the llok Town
Museum (A. Rimpf), and the Vinkovci Municipal Museum
(A. Rapan Papesa). All the excavated graves were skeletal
inhumations with individuals lying on their backs in exten-
ded positions with arms beside their bodies. The recovered
individuals were buried in deep pits in west-east orientati-
on with their heads positioned on the western side of the
grave, and the bodies were probably wrapped in a shroud.
The few wooden remains confirm the use of coffins (Dizdar
et al. 2017; Rapan Papesa et al. 2018). Seven burials contai-
ning the remains of horsemen and horses along with riders
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Nadalje, vecina grobova sadrzavala je keramic¢ke posude i
Zivotinjske kosti, time ukazujuc¢i na postojanje pogrebno-
ga rituala (Dizdar et al. 2017; Rapan Papesa et al. 2018). Ovo
nalaziste ima izuzetnu vaznost za daljnja arheoloska istrazi-
vanja zbog svoga poloZaja i pozicije unutar juzne Panonije,
¢inedi ga prvim istrazivanim kasnoavarodobnim grobljem
na podru¢ju hrvatskoga Podunavlja (Dizdar et al. 2017).

Glavni cilj ovoga istrazivanja jest prezentirati odabrane
bioloske podatke o kasnoavarodobnoj populaciji iz Saren-
grada u isto¢noj Hrvatskoj koriste¢i se konvencionalnim
bioarheoloskim pristupom. Kao dodatak tomu, ovi podaci
usporedit ¢e se sa slicnim podacima dobivenim iz drugih
istrovremenih uzoraka s podrudja juznopanonske nizine.
Naposljetku, kada ostale analize ostataka iz Sarengrada
poput analize stabilnih izotopa ugljika i dusika kao i analize
drevne DNK budu zavriene, dobit ¢emo mnogo jasniju sliku
0 promjenama nacina Zivota tijekom kasnoavarodobnoga
razdoblja na lokalnoj i regionalnoj razini.

METODE

Analiza je provedena u bioarheoloskom laboratoriju In-
stituta za antropologiju u Zagrebu. Spol analiziranih indivi-
dua odreden je na temelju makroskopskoga pregleda usre-
dotoc¢enog na razlike u morfologiji zdjelice i lubanje izmedu
odraslih muskaraca i Zena (Krogman, Iscan 1986; Buikstra,
Ubelaker 1994; Bass 1995). Odrasle individue ciji spol nije
mogao biti ustanovljen sa sigurno$¢u oznacene su sa vjero-
jatno muskarci, vjerojatno Zene i neodrediv spol. Odrasle in-
dividue oznacene kao vjerojatno muskarci i vjerojatno zene
pridruzene su svojim spolnim grupama, to jest vjerojatno
muskarci s muskarcima i vjerojatno zene sa Zenama. Dob u
trenutku smrti odredena je na temelju morfologije pubic-
ne simfize (Brooks, Suchey 1990) i aurikularne plohe (Lo-
vejoy et al. 1985; Buckberry, Chamberlain 2002), promjena
na sternalnom kraju rebara (Iscan et al. 1984; 1985), srasta-
nja ektokranijalnih savova (Meindl, Lovejoy 1985) i stupnja
istroSenosti grizne povrsine zuba (Brothwell 1981; Lovejoy
1985). Dob djece odredena je na temelju promjena koje se
dogadaju tijekom razvoja i stvaranja mlije¢nih i trajnih zuba
(Moorrees et al. 1963a; 1963b; Gustafson, Koch 1974; AlQah-
tani et al. 2009), stupnja kostane osifikacije i duzine dijafize
dugih kostiju (Maresh 1970; Scheuer, Black 2000; Schaefer
et al. 2009). Sva djeca podijeljena su u cetiri dobne skupine
prema preporukama Powers (2008) s manjim modifikacija-
ma u najmladoj dobnoj skupini. Navedene skupine su: no-
vorodencad (<4 tjedna do 11 mjeseci), mlada djeca (1 do 5
godina), starija djeca (6 do 11 godina) i adolescenti (12 do 17
godina). Odrasli su podijeljeni u jednu od tri skupine: mladi
odrasli (18 do 35 godina), srednji odrasli (36 do 50 godina)
i stariji odrasli (iznad 50 godina). Procjena visine izracunata
je za odrasle osobe koristeci se regresijskim formulama koje
je razvila Trotter (1970) na temelju najvece duljine bedrene
kosti.

belongings were documented as well (Dizdar et al. 2017;
Rapan Papes3a et al. 2018). Most of the burials contained gra-
ve goods, such as objects for everyday use, jewellery, etc.
Furthermore, the majority of graves contained ceramic ve-
ssels and animal bones, thus indicating the existence of a
funeral ritual (Dizdar et al. 2017; Rapan Pape3sa et al. 2018).
This site has crucial significance for further archaeological
studies due to its location and position in southern Panno-
nia, being the first investigated Late Avar cemetery in the
Croatian Danube region (Dizdar et al. 2017).

The main aim of this study is to obtain and present a
selection of biological information on the Late Avar popu-
lation from Sarengrad in eastern Croatia by using conven-
tional bioarchaeological approach. Additionally, we will
compare this information with similar data obtained from
other contemporaneous skeletal samples from the region
of the southern Pannonian Plain. Finally, once other studies
concerning Sarengrad such as carbon and nitrogen stable
isotopes and ancient DNA analyses are completed, we will
obtain an unprecedented insight into the changes in life-
style and living conditions during the Late Avar period at
both a local and regional scale.

METHODS

The analysis was carried out in bioarchaeological labo-
ratory of the Institute for Anthropological Research in Za-
greb, Croatia. The biological sex of the studied individuals
was established based on the macroscopic examination
focusing on the differences in pelvic and cranial morpho-
logy between adult males and females (Krogman, Iscan
1986; Buikstra, Ubelaker 1994; Bass 1995). Those adults who-
se sex could not be established with any certainty were la-
belled probably male, probably female, and unsexed adult.
For the purpose of this study, adult individuals labelled
probably male and probably female were pooled together
with their respective sex groups, i.e. probably males with
males and probably female with females. The age-at-de-
ath of adults was estimated by using the pubic symphysis
(Brooks, Suchey 1990) and auricular surface morphology
(Lovejoy et al. 1985; Buckberry, Chamberlain 2002), sternal
rib end changes (Iscan et al. 1984; 1985), ectocranial sutu-
re fusion (Meindl, Lovejoy 1985), and the degree of dental
occlusal surface wear (Brothwell 1981; Lovejoy 1985). The
age of subadults was assessed based on the changes occu-
rring during the development and formation of deciduous
and permanent teeth (Moorrees et al. 1963a; 1963b; Gustaf-
son, Koch 1974; AlQahtani et al. 2009), the degree of bone
ossification and the length of the diaphysis of long bones
(Maresh 1970; Scheuer, Black 2000; Schaefer et al. 2009). All
subadults were divided into four age groups according to
the recommendations proposed by Powers (2008), with so-
me modifications in the youngest age category. These ca-
tegories are: intrauterine/neonates/infants (<4 weeks to 11
months), younger children (1 to 5 years), older children (6 to
11 years) and adolescents (12 to 17 years). Adults were assi-
gned to one of the three age categories: young adults (18 to
35 years), middle adults (36 to 50 years) and old adults (over
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Svi kosturi analizirani su za mogucu prisutnost patolos-
kih promjena koje se obi¢no pronalaze u arheoloskim uzor-
cima. Sve zabiljezene promjene dokumentirane su prema
kriterijima koje su opisali Ortner (2003) te Aufderheide i Ro-
driguez-Martin (1998). Vecina patoloskih promjena je izra-
¢unata i prezentirana po elementu (npr. zub, alveola, kra-
ljezak), a ne po kosturu zbog razli¢itoga stupnja o¢uvanosti
kostanih ostataka. No, neke patologije poput periostitisa i/
ili skorbuta su izracunate i prezentirane po osobi/kosturu.

Sljedece patoloske promjene uocene su u koStanom
uzorku iz Sarengrada:

1) Zazivotni gubitak zuba dobar je pokazatelj zdravlja
u arheoloskim populacijama. Razliciti ¢cimbenici utjec¢u na
zazivotni gubitak zuba: promjene u konzistenciji prehrane,
bolesti koje su rezultat poremecaja u prehrani, fizicke tra-
ume te kulturalno ili ritualno odstranjivanje zuba (Lukacs
2007). Zazivotni gubitak zuba moze takoder biti prouzrocen
razlicitim alveolarnim bolestima, naj¢eS¢e upalom desni
(gingivitis) (Ortner 2003). Zazivotni gubitak zuba definiran
je kao progresivno resorptivno unistenje alveole (Lukacs
1989) i prisustvo remodelirane alveolarne kosti.

2) Karijes je bolest koja se najlakse prepoznaje kao otvor
u zubu koji je rezultat progresivne dekalcifikacije cakline i
dentina (White, Folkens 2005) prouzrocene bakterijama i
otopinama iz oralnih tekuc¢ina (Aufderheide, Rodriguez-
Martin 1998). Prisustvo karijesa dijagnosticirano je makro-
skopski, pod snaznim osvjetljenjem, s pomocu dentalne
sonde. Karijes je klasificiran u Cetiri kategorije prema para-
metrima koje su predlozZili Metress i Conway (1975).

3) Kalkulus ili plak je nakupina kalcificiranih naslaga na
zubima (Mays 1998; White, Folkens 2005). Zubne naslage
mogu pospjesiti nastanak i razvoj gingivitisa te dovesti do
razlicitih periodontalnih bolesti i alveolarne resorpcije (Lu-
kacs 2007). Detaljan makroskopski pregled zubnih naslaga
pomogao je pri razabiranju pravih kalcificiranih zubnih na-
slaga od postmortalnih nakupina kao $to su pijesak ili ze-
mlja. Kalcificirane zubne naslage su dokumentirane prema
kriterijima koje je predloZio Brothwell (1981).

4) Istro$enost griznih ploha zuba jedna je od nekoliko
regresivnih promjena koje se u pretezno vezu uz starenje
(Aufderheide, Rodriguez-Martin 1998; White, Folkens 2005).
To je fizioloski proces trosenja zubnog tkiva koji nastaje kao
rezultat kontakta izmedu zuba koji se dogada prilikom ma-
stikacije i gutanja (Aufderheide, Rodriguez-Martin 1998).
Istrosenost griznih ploha zuba je dokumentirana prema
sistemu koji je predlozZio Smith (1984). No, ovaj je sistem po-
nesto izmijenjen zato $to su samo rezultati za jacu istroSe-
nost (Smithovi stupnjevi 5-8) predstavljeni u ovome radu.

5) Cribra orbitalia je pokazatelj subadultnoga stresa. Ma-
nifestira se u obliku lezija na nado¢nim krovovima (orbita-
ma), obi¢no kao obostrani porozitet na nado¢nome dijelu
Ceone kosti (Mittler, van Gerven 1994; White, Folkens 2005).
Lezija u svom najjatem obliku u pravilu nastaje tijekom
ranoga djetinjstva (ne prilikom rodenja) (Aufderheide, Ro-
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50 years). The height estimation was calculated for adult in-
dividuals by using formulae proposed by Trotter (1970) ba-
sed on maximum femur length.

All individuals were analysed for the possible presence
of various pathological changes usually seen in archaeo-
logical samples. All observed conditions were documen-
ted according to criteria described by Ortner (2003), and
Aufderheide and Rodriguez-Martin (1998). Most of the
pathological changes were calculated and summed by the
element (e.g. tooth, tooth socket, vertebra), and not by the
individual due to the different degree of preservation of the
skeletal remains. However, some pathologies such as sub-
periosteal new bone formation and/or scurvy were calcula-
ted and presented by the individual.

The following pathological conditions were observed in
the Sarengrad skeletal assemblage:

1) Premature loss of teeth or antemortem tooth lo-
ss (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). AMTL was
diagnosed by the progressive resorptive destruction of the
alveolus (Lukacs 1989) and by the presence of remodelling
of the alveolar bone.

2) Caries is a disease that is most recognizable by the ho-
le in a tooth that is a result of the progressive decalcification
of enamel or dentine (White, Folkens 2005) caused by the
bacteria and solutes of the oral fluids (Aufderheide, Rodri-
guez-Martin 1998). The presence of caries was diagnosed
macroscopically, under strong illumination, with the help of
a dental probe. Caries size was classified into four categori-
es according to Metress and Conway (1975).

3) Calculus or plaque is a deposit of calcified dental
plaque on teeth (Mays 1998; White, Folkens 2005). Large
calculus accumulations can serve as gingival irritants which
could result in various periodontal diseases and alveolar
recession (Lukacs 2007). A detailed macroscopic examinati-
on of the teeth deposits distinguished true dental calculus
from post-mortem deposits such as sand or soil. Dental cal-
culus was recorded using the criteria proposed by Brothwell
(1981).

4) Dental wear or attrition of the enamel is one of the se-
veral regressive changes that are generally associated with
the progressive age (Aufderheide, Rodriguez-Martin 1998;
White, Folkens 2005). It is a physiological process of wea-
ring a way of tooth tissue which is a result of tooth-to-to-
oth contact that occurs during mastication and swallowing
(Aufderheide, Rodriguez-Martin 1998). Dental wear was re-
corded according to the system proposed by Smith (1984).
However, this system was slightly modified because only
the results for heavy wear (Smiths degrees 5-8) are presen-
ted in this paper.

5) Cribra orbitalia is an indicator of subadult stress. It ma-
nifests in a form of lesions on the orbital roof, generally in
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driguez-Martin 1998) te se najcesce veZe uz razlicite vrste
anemija i pothranjenost u djetinjstvu (Mensforth et al. 1978;
Walker et al. 2009).

6) Linearna hipoplazija zubne cakline javlja se u obliku
vodoravnih linija na povrsini krune zuba. Takve deformacije
predstavljaju defekte u dentalnome razvoju (Goodman, Ro-
se 1990; White, Folkens 2005) i kao takve dobri su pokaza-
telji subadultnoga stresa (metabolicki stres tijekom duzeg
vremena i/ili stresan dogadaj koji ih je uzrokovao) (Aufder-
heide, Rodriguez-Martin 1998).

7) Periostitis je nespecificna promjena u kosti koja je
vidljiva na periosteumu - membrani koja prekriva vanjsku
povrsinu kostiju osim na zglobovima (White, Folkens 2005).
Bilo kakva iritacija periosteuma moze rezultirati stvaranjem
novoga sloja kosti nad postoje¢im slojem, a to moze biti
uzrokovano ne samo infekcijom ili upalom vec i drugim fak-
torima poput trauma; stanje moze biti akutno ili kroni¢no
(White, Folkens 2005). Prema Wheeleru (2012), ucestalost
ove patoloske promjene moze biti vezana uz ¢imbenike kao
$to su traume prilikom rodenja, metabolicki poremecaji,
hipervitaminoza A, leukemija i infantilna kortikalna hipero-
stoza.

8) Skorbut je bolest uzrokovana nedostatnim unosom
vitamina C (askorbinska kiselina) kroz duze vremensko raz-
doblje. Vitamin C je neophodan za stvaranje kolagena, a
nedostatne koli¢ine u organizmu dovode do stanjivanja i
slabljenja kosti (White, Folkens 2005). Skorbut se na kostima
javlja u obliku poroznih, hipertrofi¢nih lezija na lubaniji, po-
sebice na klinastoj, ¢eonoj i tiemenim kostima, iako i gornja
i donja ¢eljust mogu biti zahvacene (Ortner 2003).

9) Prisustvo kostanih ozljeda (frakture) je ustanovljeno
makroskopskom analizom koja je ukljucivala prisustvo bi-
lateralne asimetrije, kutnih deformiteta, kostanih kalusa i
zacijeljenih depresijskih fraktura kao i trauma uzrokovanih
tupim predmetima, tragova posjekotina i/ili ozljeda projek-
tilom.

10) Osteoartritis je jedan od najces¢ih tipova artritisa,
poznat i kao degenerativna bolest zglobova (White, Folkens
2005). Vertebralni osteoartritis je karakteriziran unistenjem
hrskavice u zglobu i diskovima u vratu i ledima, uz stvaranje
novih kostanih tkiva (osteofita) te izbocinskih formacija kod
zglobova (White, Folkens 2005).

11) Schmorlov defekt je hernijacija medukraljeznoga
diska koji je penetrirao u tijelo kraljeSka; moze se pojaviti
na bilo kojem kraljesku, no obi¢no je nalazi na prsnim i sla-
binskim podru¢jima (Ortner 2003). Najcesce se javlja kao
udubina na sredini superiorne i/ili inferiorne plohe tijela
kraljeska.

12) Leptirasti kraljezak je rijetka kongenitalna anomalija
kraljeZnice koja je najéescée benigna (Hopkins, Abbott 2015).
Stvara se in utero i manifestira se kao nespajanje dvije polo-
vine tijela kraljeSka (Hopkins, Abbott 2015).

13) Dok staracka osteoporoza predstavlja stanje znacaj-
nog smanjenja mase kostiju nastaloga uslijed dugotrajne

the form of bilateral pitting of the orbital part of the fron-
tal bone (Mittler, van Gerven 1994; White, Folkens 2005).
The lesion usually develops in fullest during infancy (not
at birth) (Aufderheide, Rodriguez-Martin 1998) and is most
commonly associated with anemia and malnutrition in
childhood (Mensforth et al. 1978; Walker et al. 2009).

6) Linear enamel hypoplasia occurs in a form of transver-
sal lines on the surface of tooth crowns. Such deformities
are defects in dental development (Goodman, Rose 1990;
White, Folkens 2005) and as such are good indicators of su-
badult stress (long-term metabolic stress, and/or a stressful
event that caused it) (Aufderheide, Rodriguez-Martin 1998).

7) 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 un-
derlying 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). According
to Wheeler (2012), the occurrence of this pathological chan-
ge can be also associated with conditions like birth trauma,
metabolic disorders, hypervitaminosis A, leukemia, and in-
fantile cortical hyperostosis.

8) Scurvy is a disease caused by prolonged inadequate
intake of vitamin C (ascorbic acid), essential for the produc-
tion of collagen, resulting in the thinning—and thus wea-
kening—of bone (White 2005). It is displayed in the form of
porous, hypertrophic lesions of the skull vault, particularly
affecting the frontal and parietal bones, although the maxi-
lla and mandible may be involved as well (Ortner 2003).

9) The presence of skeletal injury (fracture) was establis-
hed by macroscopic analysis that included certification of
bilateral asymmetry, angular deformities, the presence of
bone calluses and healed depressions, blunt force trauma,
cutting and/or projectile injuries.

10) Osteoarthritis is one of the most common types of
arthritis, also known as degenerative joint disease (White,
Folkens 2005). Vertebral osteoarthritis is characterized by
the destruction of the articular cartilage in a joint and dis-
¢s in the neck and lower back, accompanied by bony lip-
ping (osteophytes) and spur formation adjacent to the joint
(White, Folkens 2005).

11) Schmorls 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.

12) The butterfly vertebral defect is a rare congenital
anomaly of the spine generally considered benign (Hop-
kins, Abbott 2015). It forms in utero and appears as a failure
of the fusion of the two halves of the vertebral body (Hop-
kins, Abbott 2015).

13) Whereas senile osteoporosis represents a condition
of significantly diminished bone mass due to long-standing
imbalance between bone resorption and bone formation
where the bone mass is evenly lost throughout the bone,
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neravnoteze izmedu resorpcije i nastanka kosti pri cemu
se masa gubi ravnomjerno kroz kost, osteopenija predstav-
lja stanje neravnomjernoga gubitka mase kosti. Uzro¢nici
uklju¢uju osteoporozu, osteomalaciju (i rahitis), hiperpara-
tireoidizam i rak (Ortner 2003).

14) Maksilarni sinusitis je upala sluzne membrane jedno-
ga ili viSe paranazalnih sinusa, a moze biti akutna ili kroni¢-
na. Vedina promjena prisutna je na mekim tkivima, no kod
kroni¢noga sinusitisa moguce je i unistenje kosti i/ili forma-
cija novog sloja kosti (Roberts 2007). U koStanom materija-
lu, kroni¢ni oblik sinusitisa je obi¢no najlaksi za prepoznati
(Roberts 2007).

Radiografsko snimanje (racunalna tomografija) odrede-
nih primjeraka provedeno je na Klinickom zavodu za dija-
gnosti¢ku i intervencijsku radiologiju Klinickoga bolni¢kog
centra Zagreb. Snimanje je provedeno koristeci jedinicu za
multidetekcijsku racunalnu tomografiju (MDCT) (Emotion
16, Siemens AG Medical Solutions, Erlangen, Njemacka).
Parametri skeniranja su 16 x 0,75 mm kalibracije i 0,4 rekon-
strukcijskog uvecanja (RI) sa 130 kV i 190 mAs. Trodimenzi-
onalna (3D) tehnika zapreminskoga renderiranja (VRT), pro-
jekcija maksimalnoga intenziteta (MIP) i mulitplanarska re-
konstrukcija (MPR) provedene su uz pomo¢ OsiriX MD Ima-
ging racunalnog sucelja, v 7.0.4 (Pixmeo, Zeneva, Svicarska).

Predstavljeni podaci su statisticki analizirani uz pomo¢
racunalnoga sucelja SPSS 17.0 za Windows. Uocena razlika u
ucestalosti analiziranih patologija izmedu spolnih i dobnih
skupina procijenjenja je uz pomo¢ hi-kvadrata, a statisticka
znacajnost definirana je nivoom vjerojatnosti p<0,05.

REZULTATI

Na pocetku treba napomenuti kako su predstavljeni re-
zultati samo preliminarni zbog ¢injenice Sto koStani ostaci iz
45 ukopa predstavljaju samo dio Sarengradske populacije,
buduci da groblje nije iskopano u cijelosti. Za potrebe ovo-
ga rada analizirano je 46 individua (tab. 1). U analiziranome
uzorku prisutno je 16 djece (34,8%), 14 Zena (30,4%), 11 mus-
karaca (23,9%) i pet osoba neodredivoga spola (10,9%) (sl.
2). Najvisa smrtnost prisutna je u skupini srednji odrasli, a
slijedi ju skupina mladi odrasli; kod djece, najvisa smrtnost
prisutna je u skupini mala djeca (SI. 3). Prosje¢na dob u tre-
nutku smrti za odrasle individue iznosi 40,3 godine: Zene su
Zivjele nesto duze u odnosu na muskarce (41,9 napram 37,3
godine), no ova razlika nije statisticki znacajna. Prosje¢na
visina za odrasle Zene iz Sarengrada iznosi 155,5 cm (N=§;
rekonstruirana visina varira izmedu 149 160 cm) te 167,1 cm
za muskarce (N=7; rekonstruirana visina varira izmedu 156 i
173 cm).

Ukupna ucestalost zaZivotnoga gubitka zuba u analizi-
ranoj populaciji iznosi 18,8% (145/770). Kod djece ove pro-
mjene nisu prisutne (tab. 2), a ukupna ucestalost zazivotno-
ga gubitka zuba kod odraslih je 21,9% (145/662) (sl. 4). Zene
iskazuju vecu ucestalost u odnosu na muskarce (31,3% na-
pram 12,7%) sto predstavlja statisticki znacajnu razliku (x*>=
30,742, df=1, p<0,001). Prisustvo karijesa zabiljezeno je kod

168

osteopenia is a general descriptive term that identifies the
occurrence of a disproportionate loss of bone mass in a par-
ticular bone. Osteopenia is caused by osteoporosis, osteo-
malacia (and rickets), hyperparathyroidism, and cancer (Or-
tner 2003).

14) Maxillary sinusitis is an inflammation of the mucous
membranes of one or more of the paranasal sinuses; it can
be acute or chronic. The majority of the tissue change is of
the soft tissues, but in chronic sinusitis bone destruction
and/or formation may develop (Roberts 2007). In skeletal
material, the chronic form of sinusitis is typically the easiest
to recognize (Roberts 2007).

Radiographic imaging (CT scanning) of selected spe-
cimens was conducted at the Department of Diagnostic
and Interventional Radiology, University Hospital Center
Zagreb. The imaging was carried out utilizing a Multide-
tector computerized tomography (MDCT) unit (Emotion
16, Siemens AG Medical Solutions, Erlangen, Germany). The
scanning parameters were 16 X 0.75 mm collimation and
0.4 reconstruction increment (RI) with 130 kV and 190 mAs
respectively. The three-dimensional (3D) Volume Rendering
Technique (VRT), Maximum Intensity Projection (MIP) and
Multiplanar Reconstructions (MPR) were done with OsiriX
MD Imaging software, v 7.0.4. (Pixmeo, Geneva, Switzer-
land).

The presented data were statistically analysed using the
software package SPSS 17.0 for Windows by IBM. The obser-
ved differences in the frequencies of analysed pathologies
between the sexes and age groups were evaluated with the
chi-square, and statistical significance was defined by the
probability levels of p<0.05.

RESULTS

From the start, it has to be mentioned that the presented
results are only preliminary due to the fact that the skeletal
remains from 45 burials represent only a part of the Saren-
grad population since the cemetery has not been excava-
ted in its entirety. For the purpose of this paper we analysed
a total of 46 individuals (Tab. 1). The sex distribution in the
analysed sample is as follows: 16 subadults (34.8%), 14 fe-

Sex distribution

5

16 |

Non-sexed adults

= Sub-adults

s Females = Males

SI.2  Distribucija populacije iz Sarengrada po spolu (izradila: B.
Zagorc)
Fig.2 Sexdistribution of the Sarengrad population (chart: B. Zagorc)
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Grob/Grave Spol/Sex Dob (godine)/Age (years)
1 neodrediv/non-sexed 40+
2 vjerojatno zena/probably female 30-40
3 dijete/subadult 12-15
4 muskarac/male 35-45
5 Zena/female 50+
6 Zena/female 30-36
7 dijete/subadult 11,5-12,5
8 neodrediv/non-sexed 40+
9 Zena/female 50+
10 neodrediv/non-sexed odrasli/adult
1 neodrediv/non-sexed odrasli/adult
12 Zena/female 35-42
13 muskarac/male 18-25
14 dijete/subadult 15-18
15 Zena/female 18-22
16 vjerojatno zena/probably female 40+
17 dijete/subadult 12-14
18 dijete/subadult 4,5-5,5
19 neodrediv/non-sexed 20-30
20 dijete/subadult 4,5-5,5
21 dijete/ subadult 16,5-18
22 dijete/ subadult 1,5-2,5
23 muskarac/male 36-42
24 muskarac/male 22-30
25 muskarac/male 40-50
26 muskarac/male 40-50
27 Zena/female 18-25
28 vjerojatno zena/probably female 24-28
29 zena/female 45+
31 dijete/subadult 2-3m
32 muskarac/male 25-35
33 dijete/subadult 12-14
34 Zena/female 30-45
35 dijete/subadult 8-12
37 dijete/subadult 1-1,5
38 dijete/subadult 7-9m
39 muskarac/male 50+
40 Zena/female 40-50
41 dijete/subadult 1-1,5
42 muskarac/male 35-45
43 dijete/subadult 4-10m
44 Zena/female 50+
46 Zena/female 40-50
50A muskarac/male 40-50
50B dijete/subadult >1
53 vjerojatno muskarac/probably male 17-22

Tab.1 Spolnaidobna distribucija analiziranih osoba po grobovima
Tab. 1 The sex and age of the analyzed individuals by grave
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AGE
16
14
12
10
8
6
4
Y |
: ]
0
0-11m 6-10y 11-17y 18-35y 36-50y adult
SI.3  Distribucija populacije iz Sarengrada po dobi (izradila: B. Zagorc)
Fig. 3 Age distribution of the Sarengrad population (chart: B. Zagorc)
. Neodredi |
Djeca/Subadults Zene/Females Muskarci/Males eodredivspol/ Ukupno/Total
Non-sexed adults
n/N % n/N % n/N % n/N % n/N %
ZaZ'VOtn'sMu_tr’l'_takZUba/ 0/108 0,0 100/319 31,3 40/314 12,7 5/29 17,2 145/770 18,8
Apsces/Abcess 0/108 0,0 16/319 5,0 17/314 54 1/29 34 34/770 44
Karijes/Caries 7/126 5,5 37/177 20,9 23/264 8,7 3/36 8,3 70/603 11,6
Kalcificirane zubne nasla- 17/177 66,1 221/264 83,7 9/36 25,0 347/477 72,7
ge/Calculus
Istrosenost griznih ploha/ 28/177 158 49/264 18,5 8/36 22,2 85/477 17,8
Dental wear

n = broj zahvacenih elemenata/n = number of affected elements; N = broj pregledanih elemenata/N = number of observed elements

Tab. 2 Dento-alveolarne patologije u avarodobnom uzorku iz Sarengrada (po zubu i alveoli)
Tab. 2 Dento-alveolar pathologies in the Late Avar period sample from Sarengrad (by tooth and alveolus)

SIl.4  Zazivotni gubitak zuba i karijes na donjoj celjusti sredo-
vje¢noga muskarca, grob 25 (snimila: B. Zagorc)

Fig.4 Antemortem tooth loss and caries on the mandible, middle-
aged male, grave 25 (photo: B. Zagorc)

170

males (30.4%), 11 males (23.9%), and five non-sexed adults
(10.9%) (Fig. 2). The highest mortality is present in the midd-
le-adult age group, followed by the young-adult category;
in subadults, the highest mortality is present in the younger
children age group (Fig. 3). The mean age-at-death for adult
individuals is 40.3 years: the females lived somewhat longer
compared to males (41.9 vs. 37.3 years), but this difference
is not statistically significant. The average height for adult
females from Sarengrad is 155.5 cm (N=8; the reconstruc-
ted height varies between 149 and 160 cm), and 167.1 cm
for males (N=7; the height varies between 156 and 173 cm).

The overall frequency of antemortem tooth loss in the
studied population is 18.8% (145/770). No traces of this con-
dition were found in subadults (Tab. 2), and the total per-
centage of AMTL in adults is 21.9% (145/662) (Fig. 4). Females
show a much higher prevalence compared to males (31.3%
vs. 12.7%), which is statistically significant (x>= 30.742, df=1,
p<0.001). The presence of caries was documented in 11.6%
(70/603) of all teeth. Only 5.5% of subadult teeth from Sa-
rengrad show carious lesions, while in adults this frequency
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Zub/Tooth n N %
Maksilarni [1/Maxillary 11 21 28 75,0
Maksilarni 12/Maxillary 12 17 27 63,0
Maksilarni C/Maxillary C 26 36 72,2

Mandibularni [1/Mandibular I1 14 22 63,6
Mandibularni 12/Mandibular 2 21 35 60,0
Mandibularni C/Mandibular C 37 47 78,7

n = broj zahvacenih zuba/n = number of affected teeth; N = broj pregledanih zuba/N = number of observed teeth

Tab. 3 Ucestalost linearne hipoplazije zubne cakline u sarengradskoj populaciji (po zubu)
Tab. 3 The frequency of linear enamel hypoplasia in the Sarengrad population (by tooth)

11,6% (70/603) analiziranih zuba. Samo 5,5% djecjih zuba iz
Sarengrada pokazuju kariozne lezije, dok kod odraslih ova
ucestalost iznosi 13,2%. Ponovno, zene iskazuju vecu uce-
stalost u odnosu na muskarce (20,9 napram 8,7%); ova razli-
ka je takoder statisticki znacajna (x*=13,399, df=1, p<0,001).
Kalcificirane zubne naslage su prisutne na 72,7% (347/477)
zuba odraslih osoba (sl. 5), pri ¢emu muskarci iskazuju veéu
ucestalost u odnosu na zene (83,7 napram 66,1%; x?>=18,357,
df=1, p<0,001). Analiza istro$enosti griznih ploha zuba po-
kazuje kako je 17,8% (85/477) svih zuba odraslih osoba ka-
rakterizirano jakom istroSeno3¢u; nesto veca ucestalost
zabiljeZena je kod muskaraca (18,5 napram 16,8%), $to ne
predstavlja statisticki znacajnu razliku.

Prisustvo cribra orbitalia zabiljezeno je kod 24,2% (8/33)
osoba s o¢uvanim ¢eonim kostima (sl. 6). Kod djece zabilje-
Zena je kod Sest osoba (60%; od toga su tri slucaja bila aktiv-
na u trenutku smrti), a kod odraslih u 9,5% (2/23) (muskarci
20%ili 2/10; Zene 0% ili 0/10; neodrediv spol 0% ili 0/3). Line-
arna hipoplazija zubne cakline (LEH) je zabiljeZena na 69,7%
(136/195) analiziranih trajnih sjekuti¢a i o¢njaka gornjih i do-
njih Celjusti (tab. 3). LEH je naj¢esc¢i na o¢njacima donje ce-
ljusti (78,7%), nakon ¢ega slijede prvi sjekutiéi gornje celjusti
(75%) te potom ocnjaci gornje celjusti (72,2%).

Periostitis je zabiljezen kod osam osoba: jedan muska-
rac, Cetiri Zene i tri djeteta. U polovici slu¢ajeva promjene su
lokalizirane i u zaraslom obliku. No, kostur sredovje¢noga
muskarca (grob 25) pokazuje aktivne promjene na lubanji i

SI.5  Kalcificirane zubne naslage na zubima donje celjusti, sre-
dovjecna Zena, grob 46 (snimila: B. Zagorc)

Fig.5 Calculus deposits on mandibular teeth, middle-aged female,
grave 46 (photo: B. Zagorc)

is 13.2%. Again, females show a much higher prevalence
in comparison to adult males (20.9 vs. 8.7%); this differen-
ce is also statistically significant (x>=13.399, df=1, p<0.001).
Calculus is present in 72.7% (347/477) of all adult teeth (Fig.
5), with males exhibiting significantly higher prevalence
in comparison to females (83.7 vs. 66.1%; x*=18.357, df=1,
p<0.001). Dental wear analysis shows that 17.8% (85/477) of
all adult teeth were characterized by high attrition value; a
slightly higher prevalence of this condition was recorded in
males (18.5 vs. 16.8%), but was not statistically significant.
The presence of cribra orbitalia was documented in
24.2% (8/33) of individuals with preserved frontal bones
(Fig. 6). In subadults, it was found in six individuals (60%;
three cases active at the time of death), and in adults in
9.5% (2/23) of individuals (males 20% or 2/10, females 0% or
0/10, non-sexed adults 0% or 0/3). Linear enamel hypopla-
sia (LEH) was documented in 69.7% (136/195) of all perma-
nent maxillary and mandibular incisors and canines (Tab. 3).
LEH was most frequent on the mandibular canines (78.7%),
followed by the maxillary first incisors (75%), and the maxi-

SI.6  Zarasla cribra orbitalia u lijevoj orbiti, adolescent, grob 33
(snimila: B. Zagorc)

Fig.6 Healed cribra orbitalia in the left orbit, adolescent, grave 33
(photo: B. Zagorc)
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nekoliko dugih kostiju, dok su na kosturu mlade Zene (grob
27) prisutne aktivne promjene na klju¢nim kostima, lijevom
nepcu i pet lijevih rebara. Kod djece, jedan adolescent (grob
33) pokazuje kombinaciju zaraslih i aktivnih promjena na
nekoliko dugih kostiju i rebara; jedno novorodence (grob
38) ima aktivne lezije na obje sljepoocne kosti te na klinastoj
kosti, dok su kod drugoga novorodenceta prisutne aktivne
lezije na lijevoj sljepoocnoj kosti (grob 50B).

Promjene koje odgovaraju skorbutu prisutne su na ko-
sturu adolescenta (grob 33) u obliku poroziteta na sljepooc-
nim kostima i lijevoj klinastoj kosti; slicne promjene pracene
aktivnim periostitisom prisutne su na lijevoj sliepoo¢noj ko-
sti djeteta (grob 50B).

Cetiri odrasle osobe iz Sarengrada (dva muskarca, jedna
Zena i jedna odrasla osoba neodredivoga spola) pokazuju
znakove ozljeda zadobivenih za vrijeme Zivota. Na kosturu
mladeg muskarca (grob 24) prisutna je zaZivotna fraktura
desne klju¢ne kosti s remodeliranim kalusom; ozljeda je re-
zultirala skra¢enjem klju¢ne kosti (D=147, L=154 mm). Kostur
sredovje¢nog muskarca (grob 25) pokazuje znakove kom-
presijske frakture 12. prsnoga kraljeska, dok su na kosturu
starije Zene (grob 29) prisutne frakture 9.i 10. prsnoga kra-
lieska; u oba slucaja ozljede su prisutne na anterosuperior-
nim dijelovima tijela kraljezaka. | na kraju, na kosturu odras-
le osobe neodrediva spola (grob 11) prisutne su dvije zazi-
votne ozljede: i) fraktura distalne dijafize desne lisne kosti
koja je rezultirala srastanjem s goljeni¢nom kosti; ii) zarasle
frakture prvih ¢lanaka desnoga stopala (proksimalni i distal-
ni ¢lanci su zahvaceni prijelomom) (sl. 7).

llary canines (72.2%).

Sub-periosteal new bone formation was recorded in
eight individuals: one adult male, four females and three su-
badults. In half of the cases periosteal changes are localized
and in healed condition. However, the skeleton of a middle-
aged male (grave 25) exhibits active periosteal changes on
the cranium and several long bones while the skeleton of a
young female (grave 27) shows evidence of active changes
on both clavicles, the left palatine and five left ribs. In suba-
dults, one adolescent (grave 33) exhibits a combination of
healed and active changes on several long bones and the
ribs; one infant (grave 38) exhibits active lesions on both
temporal bones and the sphenoid bone, while another in-
fant shows active lesions on the left temporal bone (grave
50B).

Changes corresponding to scurvy are present on the
skeleton of an adolescent (grave 33) in the form of porosity
on both temporal bones and on the left sphenoid bone; si-
milar changes accompanied by active sub-periosteal new
bone formation were observed on the left temporal bone
of an infant (grave 50B).

Four adult individuals from the Sarengrad skeletal
assemblage (two males, one female, and one non-sexed
adult) show evidence of antemortem injuries. A young ma-
le (grave 24) displays an antemortem fracture of the right
clavicle with a remodelled callus; the injury resulted in the
shortening of the clavicle (R=147, L=154 mm). A middle-
aged male (grave 25) exhibits a compression fracture of
the 12 thoracic vertebra, while an older female (grave 29)

SI.7  Zazivotna fraktura prvog ¢lanka desnog stopala, odrasla osoba neodrediva spola, grob 11 (snimio: M. Caric)
Fig.7 Antemortem fractures of the right first pedal phalanges, non-sexed adult, grave 11 (photo: M. Caric)

Vertebralni osteoartritis zabiljezen je na svim dijelovima
kraljeZnice (tab. 4): naj¢esce na slabinskim (37,4%), zatim na
prsnim (26%) te na vratnim kraljeScima (9,8%). Zene iskazu-
ju nesto visu ucestalost osteoartritisa (26,2 napram 22,2%),
no ova razlika nije statisticki znacajna. Schmorlovi defekti
pojavljuju se na jednoj ¢etvrtini (25%) svih analiziranih kra-
ljezaka odraslih osoba iz §arengrada (tab. 5); ¢es¢i su na
prsnim kraljeScima (26,5% ili 47/177) u odnosu na slabinske
(22% ili 20/91). Muskarci iz Sarengrada iskazuju bitno vecu
ucestalost Schmorlovih defekata u odnosu na zene (32,8 na-
pram 19,3%; x’=6,255, df=1, p=0,0183).

Dva slucaja kongenitalne anomalije kraljeznice poznate
kao leptirasti kraljezak zabiljezena su kod dvije odrasle oso-
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displays compression fractures of the 9™ and 10t thoracic
vertebrae; in both cases the injuries affected the antero-su-
perior parts of the vertebral bodies. Finally, the skeleton of
a non-sexed adult (grave 11) shows two antemortem inju-
ries: i) the fracture of the distal diaphysis of the right fibula
resulting in the ankylosis with the tibia; ii) healed fractures
of the right first pedal phalanges (both proximal and distal
phalanges are affected) (Fig 7).

Vertebral osteoarthritis was recorded on all spinal se-
gments (Tab. 4). The condition is most frequent on the lum-
bar spine (37.4%), followed by the thoracic segment (26%),
and finally the cervical spine (9.8%). Females show a sli-
ghtly higher prevalence of vertebral osteoarthritis (26.2 vs.
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Vratni/Cervical Prsni/Thoracic Slabinski/Lumbar Ukupno/Total
n/N % n/N % n/N % n/N %
Zene/Females 5/57 8,7 28/95 294 20/50 40,0 53/202 26,2
Muskarci/Males 6/52 11,5 18/78 23,0 14/41 341 38/171 22,2
N i I/Non- d
eomed"':;jt/s ONTSEXEd /3 0,0 0/4 0,0 0/0 0,0 0/7 0,0

n = broj zahvacenih kraljeZzaka/n = number of affected vertebrae; N = broj pregledanih kraljezaka/N = number of observed vertebrae

Tab. 4 Ucestalost vertebralnog osteoartritisa u $arengradskoj populaciji (po kraljesku)
Tab. 4 The frequency of vertebral osteoarthritis in the Sarengrad population (by vertebra)

Prsni/Thoracic Slabinski/Lumbar Ukupno/Total
n/N % n/N % n/N %
Zene/Females 20/95 21,0 8/50 16,0 28/145 19,3
Muskarci/Males 27/78 34,6 12/41 29,2 39/119 32,8
Neodrediv spol/Non-sexed adults 0/4 0,0 0/0 0,0 0/4 0,0

n = broj zahvacenih kraljezaka/n = number of affected vertebrae; N = broj pregledanih kraljezaka/N = number of observed vertebrae

Tab.5 Ucestalost Schmorlovih defekata u Sarengradskoj populaciji (po kraljesku)
Tab.5 The frequency of Schmorls nodes in the Sarengrad population (by vertebra)

be, oba na 4. slabinskom kraljesku. Prvi je prisutan na kostu-
ru adolescenta (grob 21), a drugi na kosturu sredovje¢noga
muskarca (grob 25). U oba slucaja lateralne polovice tijela
kraljezaka su spojene osim okomitoga usjeka na posterior-
noj strani tijela gdje spajanje nije dovrseno (sl. 8).

Mogu¢ slucaj osteopenije prisutan je na kosturu sredo-
vje¢ne Zene (grob 34) kod koje su sve ocuvane kranijalne i
postkranijalne kosti znacajno atrofirane i iznimno lagane: i)
niska gustoca i Supljikavost dugih kostiju je makroskopski
vidljiva; ii) rekonstruirana visina individue iznosi 147 cm, da-

22.2%), but this difference is not significant. Schmorls nodes
appear in one quarter (25%) of all studied adult vertebrae
from Sarengrad (Tab. 5); they are more frequent on the tho-
racic spine (26.5% or 47/177) than the lumbar segment (22%
or 20/91). Males from Sarengrad exhibit significantly higher
prevalence of Schmorls nodes compared to females from
the same site (32.8 vs. 19.3%; x?=6.255, df=1, p=0.0183).
Two cases of congenital spinal anomaly also known as
butterfly vertebrae were recorded in two adults, both on
the 4™ lumbar vertebrae. The first is present in an adoles-

SI.8  CT snimka leptirastog kraljeska, sredovjecni muskarac, grob 25. A) superiorni pogled, defekt je jasno vidljiv; B) poste-
riorni pogled, primjetno je tijelo kraljeska u obliku leptira (snimio: M. Cavka)

Fig.8 CT scans of butterfly vertebrae, middle-aged male, grave 25. A) superior view, the defect is clearly visible; B) posterior view,
notice the butterfly-shaped vertebral body (CT scans: M. Cavka)
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leko ispod prosjec¢ne visine Zena u uzorkuy; iii) lubanja poka-
zuje znacajno stanjivanje kosti na svim dijelovima.
Naposljetku, zabiljezena su i tri moguca slucaja maksi-
larnog sinusitisa: i) aktivni periostitis zabiljezen je na oba
maksilarna sinusa sredovje¢nog muskarca (grob 26); ii) slic-
ne promjene pracene pojavom nove skleroti¢ne kosti pri-
sutne su na lijevom maksilarnom sinusu mlade Zene (grob
27); iii) tredi slucaj zabiljeZzen je na desnom maksilarnom si-
nusu sredovjecne Zene (grob 34) gdje su upalne promjene
takoder pracene pojavom nove skleroti¢cnom kosti (sl. 9).

SI.9  Nova skleroti¢na kost kao posljedica maksilarnoga sinusiti-
sa, sredovjecna zena, grob 34 (snimila: B. Zagorc)

Fig.9 New sclerotic bone associated with maxillary sinusitis, midd-
le-aged female, grave 34 (photo: B. Zagorc)

RASPRAVA

Kako je vec ranije napomenuto, do danas je provedena
nekolicina sveobuhvatnih bioarheoloskih analiza ljudskih
kostanih ostataka iz avarodobnih nalazista. Ta istrazivanja
uvelike su obogatila nase znanje o razli¢itim bioloskim, drus-
tvenim i kulturnim procesima koji su se dogadali u srednjoj
Europi izmedu 6. i 9. stoljeca. No, veliki dio tih istraZivanja
bio je proveden u skladu s metodologijom razdoblja kada
su te analize nastale, a koja je ve¢inom bila usredotocena
na vanjske morfoloske, taksonomske i fenotipske karakteri-
stike, ne uzimajudi u obzir druge tipove informacija kao $to
su paleopatoloski podaci. Bez obzira, taj se trend polako mi-
jenja te danas postoji nekoliko detaljnih studija avarodob-
nih populacija, posebice onih iz juzne Panonije koje sadrze
pravo bogatstvo paleodemografskih i paleopatoloskih in-
formacija. Usporedbom ovih podataka, ali i uvodenjem re-
zultata dobivenih novim tehnikama, poput analize drevne
DNK, dobit ¢e se daleko bolji uvid u mnogobrojne aspekte
svakodnevnoga zivota (npr. prehranu, opée zdravlje, migra-
cije) avarodobnih populacija na mnogo $iroj razini.

Kosturni uzorak iz Sarengrada karakteriziran je relativ-
no visokom stopom smrtnosti djece, ali i najviSom stopom
smrtnosti u srednjovjecnoj skupini (prosje¢na dob u trenut-
ku smrti oko 40 godina). Takva dobna raspodjela karakteri-
sti¢na je za nekolicinu avarodobnih populacija poput onih
s nalazista Kereki - Homokbanya (Bernert 2003), Jaszberény
- Disznézug (Hajdu 2009) i Nustar — Dvorac Khuen-Belasi
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cent (grave 21) and the second in a middle-aged male (gra-
ve 25). In both cases the lateral halves of the vertebral bodi-
es are fused except for the vertical groove on the posterior
side of the body where the fusion was not complete (Fig. 8).

A possible case of osteopenia was recorded on the ske-
leton of a middle-aged female (grave 34) in which all preser-
ved cranial and post-cranial bones are significantly atrophi-
ed and lightweight: i) the low density and hollowness of the
long bones is macroscopically visible; ii) the reconstructed
height for the individual is 147 cm, well below the mean fe-
male stature of the sample; iii) the cranium displays consi-
derable cortical thinning in all regions.

And finally, three possible cases of sinusitis were recor-
ded: i) active sub-periosteal new bone formation was atte-
sted in both maxillary sinuses of a middle-aged male (grave
26); ii) similar changes accompanied by the occurrence of
new sclerotic bone are present in the left maxillary sinus of
a younger female (grave 27); iii) the third case is evident on
the right maxillary sinus of an middle-aged female (grave
34) where the inflammatory changes are also accompanied
by proliferative new sclerotic bone (Fig. 9).

DISCUSSION

As previously mentioned, extensive bioarchaeological
studies of human remains recovered from Avar period bu-
rials have been conducted so far. These studies have signi-
ficantly enriched our knowledge about various biological,
social and cultural processes occurring in Central Europe
between the 6™ and 9™ cent. However, a large portion of
this research was conducted in accordance with the met-
hodology of the time focusing mainly on external morpho-
logical characteristics, taxonomic and phenotypic charac-
teristics, and not taking into consideration other types of
information such as paleopathological data. Nevertheless,
this is slowly changing, and today there are several detailed
analyses of Avar period populations, especially those from
southern Pannonia, that contain a wealth of paleodemo-
graphic and paleopathological information. By comparing
these data, but also by introducing the results obtained by
new techniques such as aDNA studies, we will be able to
achieve a much better insight into numerous aspects of the
everyday life (e.g. diet, general health, migrations) of Avar
period populations on a more global scale.

The skeletal sample from Sarengrad was characterized
by relatively high subadult mortality, but also by the peak
mortality occurring in the middle-age group (mean age-at-
death of approximately 40 years). Such an age distribution
is characteristic of several Avar period populations such as
those from Kereki - Homokbanya (Bernert 2003), Jaszberény
- Diszn6zug (Hajdu 2009), and Nustar — Dvorac Khuen-Be-
lasi (Premuzi¢ et al. 2017). Similarly, the average height of
the population from Sarengrad (females 155.5; males 167.1
cm) falls well within the values recorded at other contem-
porary sites from the region (in most of the sites the ave-
rage values for males are between 165 and 170 cm, and for
females between 155 and 160 cm (e.g. Ferencz 1982/1983;
Bernert 2003; Hajdu 2009). It has to be mentioned that most
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(Premuzic¢ et al. 2017). Sli¢no tomu, prosje¢na visina popula-
cije iz Sarengrada (zene 155,5 cm; muskarci 167,1 cm) uklapa
se u vrijednosti zabiljezene na drugim istovremenim nala-
zistima s ovoga podru¢ja (u vedini nalazista prosjecne vri-
jednosti za muskarce iznose izmedu 165 i 170 cm, a za Zene
izmedu 155 i 160 cm (npr. Ferencz 1982/1983; Bernert 2003;
Hajdu 2009)). Valja napomenuti kako je veéina ovih podata-
ka dobivena uz pomoc¢ razli¢itih formula za rekonstrukciju
visine te se prema tomu ne mogu izravno usporediti. No,
bez obzira na to, one pruzaju dobar uvid u prosje¢nu visinu
avarodobnih populacija.

Informacije o dento-alveolarnim patologijama poput
karijesa, zazivotnoga gubitka zuba, istroSenosti griznih plo-
ha i kalcificiranih zubnih naslaga svjedoce o prehrani odre-
dene populacije. Nazalost, svega je nekoliko (barem prema
nasim saznanjima) objavljenih istraZivanja koja se bave
ovom tematikom kod avarodobnih populacija. U ovome
kontekstu, vrijednosti koje se ti¢u karijesa i zaZivotnoga gu-
bitka zuba zabiljeZene u Sarengradu sli¢ne su vrijednostima
zabiljeZzenim u Privlaci (zaZivotni gubitak zuba 14%, karijes
11%) (Slaus 2002), Kereki — Homokbanyi (zazivotni gubitak
zuba 24,2%, karijes 8,7%) (Szikossy, Bernert 1996) i Becu (za-
Zivotni gubitak zuba 23,8%, karijes 14,9%) (Meinl et al. 2010).
Pojava zaZivotnoga gubitka zuba u arheoloskim populaci-
jama obicno se vezZe uz lezije prouzrokovane karijesom, no
takoder mogu nastati kao rezultat jake istroSenosti zuba,
periodontitisa i trauma (npr. Bonfiglioli et al. 2003; Caglar et
al. 2007). U slu¢aju Sarengrada moguce je da su svi ti faktori
zajedno rezultirali visokom ucestalos¢u zaZivotnoga gubit-
ka zuba.

Danas se vecina paleodontoloskih studija slaze s pove-
znicom izmedu pojave karijesa i tipa prehrane gdje je visoka
ucestalost karijesa (kao $to je sluc¢aj s avarodobnim uzorci-
ma) povezana s pojacanom konzumacijom ugljikohidrata,
tj. nacinom Zivota temeljenom na poljoprivredi i uzgoju zi-
tarica (Slaus et al. 2010). Ovakva je pretpostavka iznesena
u slucaju avarodobne populaciju iz Be¢a od strane Meinla
i suradnika (2010) koji su sugerirali da se pojava karijesa na
tome nalazistu moze povezati s pojacanom konzumacijom
ugljikohidrata sto je rezultat prelaska na sjedilacki nacin
zivota (Meinl et al. 2010: 113). Ovi podaci nadopunjeni su
rezultatima analize stabilnih izotopa ugljika i dusika pro-
vedene na kasnoavarodobnoj populaciji iz Nustra (Vidal-
Ronchas et al. 2018) koji ukazuju na mijeSanu kontinental-
nu prehranu bogatu C3 i C4 biljkama gdje je vecina osoba
konzumirala dostatne koli¢ine C4 biljaka poput prosa, ali
isto tako i na mogucnost da su ljudi konzumirali hranu s
niskom razinom Zivotinjskih proteina i/ili da je uzorkovana
fauna imala atipi¢nu prehranu. Bez obzira na to, kako bi se
doslo do konkretnih zakljucaka, ove pretpostavke moraju
se staviti u povijesni kontekst. Prema povijesnim izvorima
kao i rezultatima arheoloskih istrazivanja, nakon poraza kod
Konstantinopola 626. godine, avarska je ekonomija prestala
ovisiti o upadima, pljackama i pla¢anju danka te je postup-
no zamijenjena poljoprivredom i sjedilackim na¢inom Zivo-
ta (Gracanin 2009; Baumer 2014). To je takoder potvrdeno i
rezultatima istraZivanja paleookolisa s nekoliko nalazista u
Madarskoj koji ukazuju na povecanje rasploda stoke kao i

of these data were gathered by using different formulae
for height reconstruction, so they cannot be compared di-
rectly. Nevertheless, they provide a good insight into the
average stature of Avar period populations.

The information on dento-alveolar pathologies such as
caries, AMTL, dental attrition and calculus can tell us a lot
about the diet of a certain population. Unfortunately, there
are only a few (at least to our knowledge) published studies
dealing with paleodontological research of Avar period ske-
letal samples. In this context, the values concerning caries
and AMTL recorded in Sarengrad are similar with the values
observed in Priviaka (AMTL 14%, caries 11%) (Slaus 2002),
Kereki - Homokbanya (AMTL 24.2%, caries 8.7%) (Szikossy,
Bernert 1996), and Vienna (AMTL 23.8%, caries 14.9%) (Me-
inl et al. 2010). The occurrence of AMTL in archaeological
populations is usually associated with carious lesions, but
it can be also caused by gross attrition, periodontitis and
trauma (e.g. Bonfiglioli et al. 2003; Caglar et al. 2007). In the
case of Sarengrad it is quite possible that all of these factors
jointly resulted in high AMTL prevalence.

Today, most paleodontological studies agree on the
correlation between caries rates and diet where high pre-
valence of caries (such as seen in Avar period samples) are
linked with a greater consumption of carbohydrates, i.e. the
lifestyle based on agriculture and crop growing (Slaus et al.
2010). Such a hypothesis was already proposed for the Avar
period population of Vienna by Meinl and colleagues (2010)
who suggested that the etiology of caries at this site can
be attributed to the consumption of dietary carbohydra-
tes resulting from the shift to a settled mode of life (Meinl
et al. 2010: 113). These data are also supplemented by the
results of stable isotopes analysis of the Late Avar period
population from Nustar (Vidal-Ronchas et al. 2018) indica-
ting a mixed terrestrial diet containing C3 and C4 resources
with most individuals consuming enough C4 plants such as
millet, but also a possibility that the humans consumed a
diet that contained a very low proportion of animal protein
and/or that the sampled fauna had atypical diets. Neverthe-
less, in order to make more valid conclusions these assump-
tions have to be considered in historical context. According
to historic sources as well as the results of archaeological
research, 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 sedentary way
of life (Gra¢anin 2009; Baumer 2014). This is also corrobora-
ted by the results of paleoenvironmental research from se-
veral sites in Hungary indicating increased stock-breeding
activity as well as cereal cultivation from the mid-7t" century
onwards (Stimegi et al. 2016), and by the results of archaeo-
botanical study conducted on the nearby Late Avar period
cemetery in Nustar (Rapan Papesa et al. 2015).

The high prevalence of subadult stress indicators (cribra
orbitalia and linear enamel hypoplasia) recorded in Saren-
grad, accompanied by several cases of sub-periosteal new
bone formation and two possible cases of subadult scurvy,
is again similar to the data observed in other contempo-
rary sites from the region such as Privlaka and Nustar (Slaus
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pojacan uzgoj zitarica od 7. stoljeca nadalje (Simegi et al.
2016), te rezultatima arheobotanickih istrazivanja provede-
nih na kasnoavarodobnome groblju u Nustru (Rapan Pape-
saetal. 2015).

Visoka ucestalost pokazatelja subadultnoga stresa (cri-
braorbitaliailinearna hipoplazija zubne cakline) zabiljezena
u Sarengradu, pracena s nekoliko slu¢ajeva periostitisa i dva
moguca slucaja skorbuta, sukladna je podacima zabiljeze-
nim na drugim istovremenim nalazistima s toga podrudja
poput Privlake i Nustra (Slaus 1996; Premuzi¢ et al. 2017).
Ovakva slika snazno sugerira kako je vecina analiziranih
osoba s tih nalazista bila loSega zdravlja tijekom djetinjstva
uzrokovanoga cestim epizodama fizioloskoga stresa 3to je
imalo vrlo negativan ucinak na njihov imunoloski sustav.
Ove epizode fizioloskoga stresa mogle su biti prouzro¢ene
sinergistickim ucinkom razlic¢itih bioloskih i sociokulturnih
faktora kao $to su neadekvatna ishrana, razne bolesti, ane-
mija, nedostatak vitamina C te drugih utjecaja.

U Sarengradu su zabiljezene samo zazivotne ozljede;
potpuno odsustvo perimortalnih trauma snazno ukazuje na
¢injenicu kako su zitelji ove zajednice bili izloZeni niskoj stopi
namjernoga nasilja. To je slicno s drugim avarodobnim na-
lazistima kao $to su Nustar, Privlaka i Kereki — Homokbanya.
Bernert (2003) iznosi pretpostavku da su stanovnici Kereki
- Homokbdénye vodili miran Zivot temeljen na relativno ni-
skome broju traumatskih ozljeda, dok Premuzi¢ i suradnici
(2017) sugeriraju da je vecina ozljeda iz Nustra mogla biti
povezana sa svakodnevnim aktivnostima unutar zajednice
koja Zivi u mirnim vremenima. Jedini nedvosmisleni dokaz
medusobnoga nasilja zabiljezen je u Ci¢ovima gdje je neko-
liko osoba imalo perimortalne posjekotine na donjoj ¢elju-
sti, kraljeScima i dugim kostima (Nikoli¢ 2015). S druge stra-
ne, distribucija i morfologija zazivotnih ozljeda iz Sarengra-
da snazno ukazuju na nesretne slu¢ajeve kao najvjerojatnije
uzroke njihova nastanka. Kompresijske frakture kraljezaka
koje su zabiljeZzene kod dvije osobe vjerojatno su rezultat hi-
perfleksijske ozljede prouzrocene vertikalnom silom poput
skoka s visine (Cooper et al. 1993), no isto tako mogle su biti
prouzrocene i osteoporozom (Roberts, Manchester 2007).
Frakture klju¢nih kostiju kakva je zabiljeZena kod jedne oso-
be iz Sarengrada naj¢e$ce su uzrokovane padom na rame,
no takoder mogu nastati i kao rezultat pada na ispruzenu
ruku (Lovell 1997). Uz to, Judd and Roberts (1999) sugeriraju
da su padovi s konja (kao i ozljede nastale uslijed bliskoga
rada s velikim domacim zivotinjama) vazni faktori nastan-
ka takvih fraktura u arheoloskom kontekstu. Dvije ozljede
zabiljeZzene na osobi neutvrdena spola takoder su vezane
uz nesretne slucajeve: i) frakture distalnoga dijela lisne ko-
sti obi¢no su rezultat poprecne i/ili lateralne rotacije (Lovell
1997); ii) falange stopala, posebice palca, ¢esto su podlozne
ozljedama u obliku usitnjavanja kosti pod utjecajem direk-
tnih trauma, a ista etiologija predloZena je za frakture kosti
nozja (npr. pad teskih stvari na stopalo) (Hansen 1992).

Bolesti disnih puteva, poput sinusitisa, naj¢esce se ve-
Zu uz losu kvalitetu zraka; ovi faktori mogu se podijeliti na
Lsunutarnje” i ,vanjske” (Roberts 2007). Najces¢i vanjski fak-
tori ukljucuju klimu i vremenske prilike, pelud, izloZenost
prasini tijekom zetve te dim iz vatrista, dok unutarnji faktori
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1996; Premuzic¢ et al. 2017). Such a picture strongly suggests
that a majority of the analysed individuals from these sites
suffered from poor health during their childhood caused
by frequent episodes of physiological stress which had a
significant negative impact on their immune system. These
episodes of physiological stress could have been caused by
a synergistic effect of various biological and socio-cultural
factors ranging from malnutrition, infectious and non-in-
fectious diseases, anemia, vitamin C deficiency, and other
conditions.

Only antemortem injuries were observed in Sarengrad;
a complete absence of perimortem injuries strongly points
to the fact that the inhabitants of this community were
exposed to a low level of intentional violence. This is similar
to other Avar period sites from the region such as Nustar,
Privlaka, and Kereki — Homokbanya. Bernert (2003) even su-
ggested that the inhabitants of Kereki — Homokbdénya led a
peaceful way of life based on the comparatively low num-
ber of traumatic lesions, while Premuzi¢ and colleagues
(2017) suggested that most of the injuries in Nustar could
have been related to the everyday activities of a community
living in peaceful times. The only unambiguous evidence of
interpersonal violence was observed in Ci¢ovi where seve-
ral individuals exhibited perimortem cuts on the mandible,
vertebrae and long bones (Nikoli¢ 2015). On the other hand,
the distribution and morphology of antemortem trauma in
Sarengrad strongly suggest accident-related events as the
most probable cause for their occurrence. The vertebral
compression fractures that were observed in two individu-
als may have resulted from a vertical force induced hyper-
flexion injury, such as jumping from a height onto the feet
(Cooper et al. 1993), but they also could have been caused
by osteoporosis (Roberts, Manchester 2007). The clavicular
fractures such as that recorded in a young male are most
often caused by a fall onto the shoulder but can also result
from a fall onto an outstretched hand (Lovell 1997); addi-
tionally, Judd and Roberts (1999) suggested that equestri-
an accidents (as well as injuries from close work with other
large animals) are an important causative factor for these
fractures in an archaeological context. The two injuries ob-
served in an-unsexed individual are also accident-related:
i) fractures of the distal fibula usually occur due to either
abduction and/or lateral rotation (Lovell 1997); ii) the pedal
phalanges, particularly that of the great toe, often suffer
comminuted crushing injuries from direct trauma, and
the same etiology has been proposed for metatarsal shaft
fractures (e.g. dropping items onto the feet) (Hansen 1992).

Respiratory tract diseases, such as sinusitis, are most
often associated with poor air quality; these factors can be
divided into indoor and outdoor (Roberts 2007). The most
common outdoor factors include the climate and weather,
pollen, exposure to dust while processing crops, and smo-
ke from outdoor fires, while indoor factors include, among
others, dust mites, cold and damp houses, occupations such
as mining, textile manufacture, and metalworking, and
smoke from open fires (for more details see Roberts 2007).
In the case of the Late Avar period inhabitants of Sarengrad
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ukljucuju, izmedu ostaloga, grinje, hladne i vlazne prostori-
je, poslove poput rudarenja, tekstilne proizvodnje i metalur-
gije te dim iz otvorenih vatrista (za viSe detalja vidi Roberts
2007). U slu¢aju avarodobnih stanovnika iz Sarengrada unu-
tarnji faktori poput rudarenja i metalurgije najvjerojatnije se
mogu iskljuciti. Medutim, ¢imbenici poput izlozenosti pra-
Sini tijekom zetve, dima iz zatvorenih/otvorenih vatrista i/ili
hladne i vlazne nastambe vrlo su mogudi. U ovom kontek-
stu vecu pozornost moramo pridodati tipu nastambi koje
su koristene tijekom kasnoavarodobnoga razdoblja. lako je
vrlo malo poznatih ranosrednjovjekovnih kuca iz kontinen-
talne Hrvatske, posljednjih je godina nekoliko primjera pro-
nadeno i istrazeno (npr. Sekelj lvan¢an 2010; Sekelj Ivanéan,
Tkal¢ec 2010; Smalcelj Novakovi¢, Hrsak 2017). Ti nalazi di-
jele neke zajednicke znacajke kao 5to je Cinjenica da je rije¢
o djelomic¢no pravokutnim ukopanim nastambama s kame-
nim ili glinenim pecimaili pak otvorenim jamama za vatrista
u sredini kuce. Ovakvi su sustavi kuhanja/grijanja, pogotovo
otvorena vatrista, uzrokovali velike koli¢ine dima koji je, u
slucajevima produljene izravne izloZenosti, mogao rezul-
tirati bolestima disnih puteva kao 3$to je sinusitis. Naravno,
u ovome je trenutku prerano spekulirati do koje su mjere
ovi faktori pridonijeli pojavi sinusitisa u Sarengradu. No, vje-
rojatno ¢e buduca arheoloska i bioarheoloska istrazivanja
osvijetliti ova, i druga, jo$ uvijek neodgovorena pitanja.

ZAKLJUCAK

Rezultati prezentirani u ovom radu pruzili su nove uvide
u svakodnevni zivot ljudi koji su nastanjivali najisto¢nije di-
jelove Hrvatske tijekom ranosrednjovjekovnoga razdoblja.
Ovi rezultati ukazuju na to da je populacija iz Sarengrada
karakterizirana relativno visokom stopom djecje smrtnosti
prouzrocene loSim zdravljem tijekom djetinjstva Sto se re-
flektira u visokim ucestalostima pokazatelja subadultnoga
stresa (cribra orbitalia i linearna hipoplazija zubne cakline)
i periostitisa te zabiljeZenim sluc¢ajevima skorbuta. Sveobu-
hvatna analiza dento-alveolarnih lezija snazno sugerira ka-
ko je veliki dio prehrane bio temeljen na ugljikohidratima, a
$to navodi na nacin Zivota temeljen na poljodjelstvu. Odsu-
stvo perimortalnih ozljeda iz Sarengrada snazno ukazuje na
¢injenicu da su ¢lanovi ove zajednice bili izloZeni niskim sto-
pama namjernoga nasilja te da su primarni uzroci uocenih
ozljeda nesretni slucajevi. Tri slu¢aja maksilarnog sinusitisa
mogu se povezati sa sustavom grijanja/kuhanja (pediiotvo-
rena vatrista) unutar nastambi gdje je produljenaizlozenost
dimu mogla dovesti do razli¢itih bolesti disnih puteva kao
Sto je sinusitis. Naposljetku, usporedba Sarengradskoga
uzorka s drugim istovremenim uzorcima nije pokazala bit-
nije razlike, ukazujuci na sli¢ne uvjete zivota u $iroj regiji ti-
jekom 8. stoljeca.
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indoor factors like mining and metalworking can be exclu-
ded. However, the factors such as exposure to dust while
processing crops, smoke from indoor/outdoor fires and/or
cold and damp houses are quite possible. In this context,
we should take a closer look at the dwellings used during
the Late Avar period. Although there are very few known
early medieval houses from continental Croatia, in the re-
cent years several examples have been excavated and stu-
died (e.g. Sekelj lvanc¢an 2010; Sekelj Ivancan, Tkal¢ec 2010;
Smalcelj Novakovi¢, Hrsak 2017). They share some common
attributes such as the fact that they represent rectangular
partially dug in pit-houses with stone or clay ovens or open
fire pits in the middle of the house. These heating/cooking
systems, especially open fire pits, caused large amounts of
smoke that, in case of prolonged direct exposure, could re-
sult in respiratory tract diseases such as sinusitis. Of course,
at this point it is too early to speculate to what extent did
these factors contributed to the occurrence of sinusitis in
Sarengrad. Hopefully, future archaeological and bioarchae-
ological studies of this site will shed more light on this, and
other, still unresolved, questions.

CONCLUSION

The results presented in this paper provided us with
new insights into the everyday life of people inhabiting the
easternmost parts of present-day Croatia during the early
medieval period. These results indicate that the Sarengrad
population was characterized by a relatively high subadult
mortality caused by poor childhood health, which is reflec-
ted in high prevalence of subadult stress indicators (cribra
orbitalia and linear enamel hypoplasia) and sub-periosteal
new bone formation, but also in the occurrence of subadult
cases of scurvy. The comprehensive analysis of dento-al-
veolar lesions strongly suggests that a large portion of the
diet of this population was based on carbohydrates, which
points to a sedentary lifestyle and agriculture. A complete
absence of perimortem injuries in Sarengrad strongly po-
ints to the fact that the inhabitants of this community were
exposed to a low level of intentional violence. Furthermore,
all of these injuries were most probably accident-related.
Three cases of maxillary sinusitis could be associated with
indoor heating/cooking system (ovens and open fire pits)
used during this period where prolonged direct exposure
to smoke could have led to various respiratory tract disea-
ses. Finally, the comparison of the Sarengrad sample with
other contemporaneous assemblages did not show any
major differences suggesting similar living conditions in the
region during the 8" cent.
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