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,TORTENETI ALLATOK — ALLATI TORTENETEK”

Osszefoglalo a 2025. majus 14-én a BTM Varmizeumsaban tartott
archeozoologiai konferenciarol
"HISTORICAL ANIMALS — ANIMAL HISTORIES"

Summary of the archeozoological conference held on May 14, 2025
at the Castle Museum of the Budapest History Museum*

BARANY Annaméria'

'ELTE Természetrajzi Muzeum, 1117 Budapest, PAzmany Péter sétany 1/C

E-mail: annambarany@gmail.com

KEYWORDS: ARCHEOZOOLOGY, ANNUAL MEETING, HUNGARY

KULCSSZAVAK: ARCHEOZOOLOGIA, EVES TALALKOZO, MAGYARORSZAG

A régészeti allattan, az archeozoolodgia a régészeti
asatasokon eldkeriilé allatcsontokat vizsgalja. Az
eredményekbdl jelentds mennyiségli informacio
nyerhetd az egyes korszakokban ¢élt emberek
allattartasi, allattenyésztési, eszkozhasznalati ¢és
gasztronomiai szokasairdl, hétkoznapi és kultikus
kapcsolatardl az ket korlilvevd allatvilaggal. E
tudomany miveldi, szakemberei az archeozoo-
logusok, akiknek szama hazai és vilagviszony-
latban is csekély. E maroknyi kis csapat tobb mint
20 éve tizte ki célul, hogy évente egyszer
megmutatja leglijabb eredményeit a szakmai
kozonség szamara, és megvitatja a szakma U]
kihivasait. Az els6 talalkozora 2001 6szén kertilt
sor Visegradon, a MNM Matyas Kiraly Muzeuma-
ban. Az elmult évtizedben sajnos nem minden
évben adodott lehetdség a talalkozok megvalosi-
tasara, tovabba a helyszinek is valtozatosabbak
lettek, Visegrad mellett a BTM Aquincumi
Miuzeuma, az ELTE BTK Régészettudomanyi
Intézete és végiil 2025. majus 14-én , Torténeti
allatok — allati torténetek” cimen a BTM
Varmtizeuma rendezte meg a talalkozot Dardczi-
Szabo Laszlé archeozoologus, muzeologus és Font
Agnes régész, muzeologus szervezésében.

A konferenciaval egy idoben futott, azzal meg-
egyez6 cimen egy archeozoologiai kamarakiallitas,
amelynek "terében" zajlott maga a konferencia is
(1. abra). A konferenciat Terei Gyorgy, a BTM
Varmuzeumanak Ko6zépkori Fdosztalyanak vezet-
je nyitotta meg, aki beszédében vallott az archeo-
zoologiaval kapcsolatos személyes kdtodéseirdl és
szorgalmazta az Osszejovetelek éves rendszeres-
ségének visszavezetését, e talalkozé hagyomany-
teremto szandékaval.

A konferencian tizenegy, 20 perces eldadast
hallhattak a résztvevok, melyek korszakai a neoli-
tikum, a bronzkor, a romai kor, a népvandorlaskor,
Arpad-kor és a kés6 kozépkor idészakait olelték
fel. A témak kozott a kemény allati nyersanyag, az
allatcsont megmunkalasi és felhasznalasi modjai,
allatallomanyok korszakokon ativeld valtozasai,
kiilonleges leléhelyek (er6d, amfiteatrum, romai
kori legiotabor és polgarvaros) allatcsontanyagai,
vadaszati szokasok, és allatbetegségek csonttani
tanubizonysagai is bemutatasra keriiltek. Az eld-
adok kozott tobb évtizedes tapasztalattal rendel-
kezd kollégak mellett tehetséges, ifju kutatok is
szerepeltek.

* How to cite this paper: BARANY A. (2026): ,,Torténeti allatok— allati torténetek” Osszefoglalé a 2025. méjus
14-én a BTM Varmuzeumaban tartott archeozooldgiai konferenciardl / "Historical animals — animal histories"
Summary of the archeozoological conference held on May 14, 2025 at the Castle Museum of the Budapest

History Museum, Archeometriai Mithely XXIII/2 71-74.
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1. abra: Részlet a konferenciaval egy idében rendezett kamarakiallitasrol és a konferencia egy pillanata —

Szepessy Daniel el6adasa.

Fig. 1.: A detail from the chamber exhibition held at the time of the conference. A moment from the conference

— oral presentation of Daniel Szepessy.

Toth  Zsuzsanna  régész, archeozoologus, a
MNMKK MNM Oskori Gyiijteményének munka-
tarsa a Stimeg-Mogyor6s-dombon a ko6zépsé neoli-
tikumtdl a bronzkor végéig miikodo kovakdbanya
allatcsontmaradvanyai koziil az agancsbol késziilt
eszkozoket mutatta be. Az eszkd6zok hasznalati
nyomainak vizsgalata soran megallapitotta, hogy az
eszkozok kopas okozta deformacidja nem feltét-
lenill jelentette azok hasznalatbol valod kivonasat,
hanem csupan a funkcidjuk, hasznalatuk célja
valtozott meg.

Alice M. Choyke archeozoologus, a Central
European University (Budapest/Vienna), Dept. of
Historical Studies professzor emeritaja, a bronzkori
fémeszk6zok megjelenésének kemény allati nyers-
anyagokra gyakorolt hatasat vizsgalta. Ravilagitott,
hogy a fém megjelenése nem jart a csont- ¢és
agancseszkozok eltlinésével, de atalakulasuk kimu-
tathat6. Erdekes példaként szolgalt egy bronzbol
késziilt eszk6z agancsbol torténd imitalasa. Bemu-
tatta, hogy az agancseszk6zok fémeszkozzel torténd
hatékonyabb megmunkalasa és specializalodott
mesteremberek jelenléte is nyomon kovethetd.

A szarvasmarha-allomanyok torténeti korokon
ativeld valtozasait mutatta be Csippdan Péter, az
ELTE BTK Régészettudomanyi Intézetének mun-
katarsa és az MNMKK MNM Archaeozoologiai
Gytijteményének kuratora. Metapodiumokon alapu-
16 osteometriai és morfometriai vizsgalatai soran
harom idépontot allapitott meg, melyekben az
allomanyokat érintd jelentés valtozas tetten érhet6:
a neolitikum, a rdmai kor és a késé kozépkor.

Eldadasanak Kedvencek temetdje? cimet adta
Lyublyanovics Kyra, az MNMKK MNM Nemzeti
Régészeti Intézetének archeozooldogusa. Egy Bara-
cson feltart romai kori bennszilott telepiilés, majd
késobb villa allatcsontanyagan végzett vizsgalatai
soran az allomany 2,3%-an talalt patologias elval-
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tozasokat. A hallgatésag szamara nyilvanvalova
tette, hogy a magas arany mellett az elvaltozasokat
okozo6 traumak sulyossaga is figyelemre méltd. E
mellett felvetette, hogy a telep népességének célja
lehetett a nagytestii allatok életben tartasa stlyos
sériiléseik ellenére is.

Biller Anna Zsofia, a BTM Aquincumi Miuzeu-
manak archeozooldgusa két el6adassal is szerepelt a
konferencian. Az elsé ecléadasban a Budapest,
Népfiirdé utca leldhelyen feltart romai kori erdd
allatcsontanyagat ismertette. Az els6pré mennyi-
ségli haziallat mellett valtozatos vadallomanyt
mutatott be. Kuriozumként szolgalt egy tevecsont,
tovabba agancsbol késziilt kulcs, hajtli és karkoto is
bévitette a kiilonlegességek sorat.

Biller Anna Zso6fia masodik eléadasanak foszerep-
161 a romai amfiteatrumok allatai voltak. A forras-
ként bemutatott képi abrazolasokon keresztiil nem
csak az allatfajokat, hanem azok beszerzései mod-
jait, helyeit és a harctipusokat is ismertette. Kitekin-
tést tett a budapesti amfiteatrumok allatcsontanya-
gaira is, melyekbdl egzotikus allat maradvanyait
ugyan nem lehetett azonositani, de példaul medvét
igen.

Brigetio legiotdboraban és polgarvarosaba kalau-
zolta a hallgatésagot Erdds Olivia, a Hansag
Muzeum ifju régész-archeozoologusa. Vizsgalatai
soran Osszehasonlitotta a két telepiiléstipus allat-
csont anyagat. A nagy mennyiségii haziallatcsont
kozott macskacsont és egy teve Osszetartozod
vazrészei keriiltek azonositasra. A csonteszkdzok
agancsmilhely jelenlétére engedtek kovetkeztetni.

A hataron talra, egészen Svédorszagba vezetett
Bartosiewicz Ldszl6 archeozoologus, a Stockholmi
Egyetem professzoranak beszamoldja az Oland
szigeti Treby borg népvandorlaskori eréditményé-
nek allatcsontanyagarol. Vizsgalatait egy 2022-t61
2029-ig tartd projekt, a Kris, konflikt och klimat
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(Krizis, konfliktus és éghajlat) keretében végezte,
melynek célja egy éghajlat valtozasi idészak
vizsgalata Skandinavidban. A leletanyag sikeresen
Osszevethetd Eketorp leléhely anyagaval, ahol
Treby borghoz hasonléan korerddok keriiltek fel-
tarasra.

Az 1) archeozoologus generacido képviseletében
adott el Szepessy Daniel, az ELTE BTK Régészet-
tudomanyi Intézetének hallgatdja (1. abra). El6-
adasaban a visegradi Sibrik-domb Arpad-kori allat-
csontanyagénak teljes kor(i vizsgalatdnak eredmé-
nyeit mutatta be, a leletanyagot dsszehasonlitotta a
korszak mas varaival és Visegrad egyéb korszakbol
szarmazé leldhelyeivel. A csontokon lathaté dara-
bolas nyomok alapjan megallapitotta, hogy a hely-
szinen torténhetett az allatok ledlése és elsédleges
bontasa.

Eléadasaban Abaujvar Arpad-kori lelhely allat-
maradvanyit elemezte Daroczi-Szabo  Marta,
archeozooldgus. A leldhely jelentds mennyiségi
haziallat-allomanya mellett fajban nagyon gazdag
vadallomany csontmaradvanyait hatarozta meg. A
nagyvadak mellett kisragadozok, madar- ¢és
halmaradvanyok is eldkeriiltek, illetve bizonyitast
nyert az éstulok jelenléte a 11. szazadi anyagban.

Az utols6 ecléadast egy szintén ifji  kutato,
Szathmari Kata, az ELTE BTK Régészettudomanyi
Intézetének doktorandusz hallgatdja tartotta. Az
eldadas témaja egy sokat vitatott lelet, a csont-
korcsolya volt. Kisérleti régészeti modszerekkel
probalt fényt deriteni a kdzépkori csontkorcsolyak
és kececsontok készitési €és hasznalati kiilonb-
ségeire, illetve ezek alapjan értelmezte a megmun-
kalasi és hasznalati nyomokat a régészeti leleteken.

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)
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Az Archeometriai Mihely jelen kotetében az
elhangozott eléadasok koziil hat tartalmaval ismer-
kedhetnek meg részletesebben az olvasok. Biller
Anna Zsofia amfiteatrumok allatait bemutatd cikke
az Archeometriai Mithely 2025/2 szamaban jelent
meg (Biller 2025).

Irodalom

BILLER, A.Zs. (2025): Medvék, bikak, oroszla-
nok... Az éllathajszak hdsei. Archeometriai Miihely
XXI1/2 121-136.
https://doi.org/10.55023/issn.1786-271X.2025-009
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EGY ROMAI KORI PINCE ARCHEOZOOLOGIAI
LELETANYAGANAK VIZSGALATA BRIGETIO
POLGARVAROSABOL

ZOOARCHAEOLOGICAL ANALYSIS OF THE FAUNAL REMAINS FROM A
ROMAN CELLAR IN THE CIVIL TOWN OF BRIGETIO*®

ERDOS Olivia'?

' ELTE Eotvos Lorand Tudomanyegyetem BTK, Térténelemtudomanyi Doktori Iskola, Budapest
2 Hanséagi Mtzeum, Mosonmagyarovar

E-mail: erdos.olivia@hansagimuzeum.hu

Abstract

Brigetio was one of the four legionary bases of Pannonia, and played an important role in the defence of the
province’s frontier. Despite this, little is known about animal husbandry and meat consumption practices at the
site. Archaeozoological analysis of the settlement has not yet been carried out, although it should be noted that a
large number of worked bones have been discovered to date, and several publications have already addressed
the topic of bone workshops.

The material presented here, recovered from a Roman-period cellar excavated at Szony-Vasartér between 2012
and 2015, and represents the first published assemblage of animal bones from the ancient settlement. The
examination of these bones provides new insights into the daily life of the inhabitants of the civilian town: it
reveals the most important domestic animals, companion animals, and even camels, while also offering
information about the work of butchers.

Kivonat

Brigetio a négy pannoniai legiotabor egyikeként fontos szerepet toltott be a provincia hatarvédelmében, eddig
mégis keveset tudtunk az itteni dllattartasi és husfogyasztasi szokasokrol. A telepiilés archeozoologiai szempontu
vizsgalata ez idadig varatott magdra, habar megemlitendo, hogy mdig nagy szamu megmunkalt csont latott
napvilagot, igy a csontfarago mithelyekkel kapcsolatban sziilettek mar publikaciok.

Az itt ismertetett, Szény-Vasartéren 2012 és 2015 kozott feltar romai kori pince leletanyaga az elsé kozolt
dllatcsont anyag az okori telepiilésrol. A csontok vizsgdlata uj adatokkal szolgdlt a polgarvdros lakdinak
mindennapi életérdl: megismerhetjiik a legfontosabb haszondllatokat, az ember tarsdallatait és a hazankban
ritkasagnak szamito tevéket is, tovabba informdciot kaphatunk az 6kori mészarosok munkajarol is.

KEYWORDS: ZOOARCHAEOLOGY, ANIMAL BONES, BRIGETIO, CIVIL TOWN, PANNONIA
KULCSSZAVAK: ARCHAEOZOOLOGIA, ALLATCSONTOK, BRIGETIO, POLGARVAROS, PANNONIA

Ezaltal jol elkiiloniil a pince hasznalati ideje utan a
helyiségben maradt leletanyag, valamint a késobbi

Bevezetés

A romai kori Brigetio polgarvarosaban, a mai
Komarom-Szény teriiletén, 1992-t61 kezdddtek
meg a szisztematikus régészeti feltarasok. A Szony-
Vasartéren 2016-ig itt zajldo kutatdsok soran
elokeriiltek romai kori lakéépiiletek, valamint tobb
ezekhez tartozo pincehelyiség is. A masodik szamu
pince feltarasa 2012 és 2015 kozott zajlott (Bartus
& Borhy 2016). A pincét egy fa fodémszerkezet
fedte, amely az ¢épiilet felhagyasat kovetden
beszakadhatott.

feltdltodés soran odakeriilt leletek. A pincét, miutan
mar nem hasznaltak, kilrithették, a fodém alol
minddssze egy olivaolaj szallitdsara és tarolasara
hasznalt amphora és egy kecske koponyaja keriilt
elo. Ez alapjan a pincehelyiséget feltehetden
¢lelmiszerraktarként hasznalhattak eredetileg, ami-
re lathatunk példakat mas leldhelyeken is (Voros
1992, 97).

* How to cite this paper: ERDOS, O., (2026): Egy romai kori pince archacozoologiai leletanyaganak vizsgélata
Brigetio polgarvarosabdl / Zooarchaeological Analysis of the Faunal Remains from a Roman Cellar in the Civil
Town of Brigetio, Archeometriai Miihely XXII1/2 75-84.

doi: 10.55023/issn.1786-271X.2026-008
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A pince betdltésének feltarasakor eldkertiltek allat-
csontok, nagyobb mennyiségii keramia, egy bronz
lovassagi diszsisak, valamint a pince foldjének
flotalasa soran tobb kiillonbdz6 gylimdlcsmag és
gabonaszemek is (Bartus et al. 2022, 231). A
leletanyagok segitenek a keltezés kérdésében, ezek
alapjan Kr. u. 170 koriil hagyhattak fel az épiiletet
(Dobosi 2023, 21). A késobbi feltoltésbdl szarmazd
éremleletek is azt mutatjadk, hogy Kr. u. 164-et
kovetden (Juhdsz 2017, 251-252) kezdddhetett meg
a pince hulladékkal valo feltoltése. Tehat a
pincében feltart leletanyagok a Kr. u. 2. szazad
vége ¢s a 3. szazad kodzepe kozott keriilhettek oda,
amikor a telepiilést mar elhagytak a lakéi (Dobosi
2022, 166-169).

Modszerek

Az éllatcsontok vizsgalata soran a tdredékek
meghatarozasa mellett méréseket is végeztem.
Feljegyeztem a toredékek nagysagat, valamint a
csontok epifiziseinél €s meghatarozott mérési
pontjain (Driesch 1976 alapjan) felvettem azok
méretét. Ezek a méretadatok adjak az alapjat a
kiilonb6zé fajok marmagassaganak szamitasahoz.
Ezenkivil a csontok stulyat is lemértem. A
csonttoredékek sulya alapjan kalkulalhaté fajonként

1. tablazat: Az allatcsontok faj szerinti megoszlasa

Table 1.: The taxonomic distribution of animal remains

76

a biomassza sulya, amely altal megbecsiilhetd az
elfogyaszthaté hiismennyiség (Csippan 2015, 16-
17). Tovabba a csontok felszinén lathatoé vagas- és
darabolasnyomokat is megfigyeltem, ezeket test-
régionként és a vagasok funkcidja alapjan csopor-
tositottam (Seetah 2019 nyoman).

Az dllatcsont anyag jellemzése

Az archeozoologiai anyag vizsgalata soran dsszesen
1259 darab csontot hataroztunk meg (1. tablazat).

A leletanyagrol elmondhatd, hogy a csontok
fajszintli meghatarozasat sok esetben nehezitette a
mészarosok munkéjahoz kothetdé darabolas. Mivel
nagyszamu bordatoredék keriilt eld, amelyeket a
husfeldolgozas folyamata soran kisebb (&tlagosan
7,2 cm hosszisagu) darabokra apritottak, igy magas
a faj szinten nem meghatarozhatd csonttdredékek
szama. Ezenkiviil 56 csont esetében kutyak ragésa
is megfigyelhetd volt. Tovabba hat csonton égés
okozta elszinez6dés is megfigyelhetd volt (kettd
fehérre égett, kettd feketére égett és kettd foltokban
égett), amit okozhatott szemétégetés vagy akar a
pince kozelében 1évé mihely leégésével is
Osszefiiggésben lehet. Ezenkiviill harom csonton
lathato volt még fém okozta zdldes elszinezddést is.

Faj Darabszam %
Szarvasmarha (Bos taurus L.) 223 17,71
Sertés (Sus domesticus Erxl.) 160 12,71
Juh / kecske (Ovis / Capra) 139 11,04
Hézi 16 (Equus caballus L.) 21 1,67
Hazi kutya (Canis familiaris L.) 12 0,95
Teve (Camelus sp.) 3 0,24
Hazi macska (Felis catus L.) 2 0,15
Haziallat 6sszesen 560 44,47
Vaddiszno (Sus scrofa L.) 6 0,48
Mezei nyul (Lepus europaeus P.) 4 0,32
Eurépai 6z (Capreolus capreolus L.) 2 0,15
Vadallat 6sszesen 12 0,95
Madar (4ves) 145 11,52
Hal (Pisces) 10 0,79
Nagypatas 252 20,02
Kispatas 237 18,83
Kutya méretii emlds 7 0,56
Nyul méretti emlés 27 2,14
Kisemlos 9 0,72
Osszesen 687 54,58
Osszes csont 1259 100
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A vizsgalt leletanyag nagy részét a haziallatok
csontjai tették ki. A korszakra jellemzé moddon
alacsonyabb volt a vadaszott allatok szama
(Bokonyi 1974, 46). A meghatarozott csontok
kozott a leggyakrabban eléforduld haziallatfajok a
szarvasmarhak, a sertések, és a kiskérddzok (juh és
kecske) voltak. Kisebb szdmban eléfordultak még
lovak, kutydk, macskdk csontjai is, valamint
elékeriilt még néhany — hazankban kuriézumnak
szamitd — tevecsont is. A lel6helyr6l emellett még
nagy mennyiségli madarcsont, valamint néhany
halcsont is szarmazott, amelyek Osszehasonlito
gyljtemény hianyaban nem keriiltek fajszinten
beazonositasra.

Patologia

Betegségek csontokon is megmutatkozd nyomai
csupan 0Ot esetben voltak megfigyelhetdek: két
szarvasmarha hatcsigolyan iziileti gyulladas nyomai
latszodtak, egy — feltehetden 16 — hatcsigolyanal
pedig talzott megerdltetés jelei mutatkoztak
(1. abra). Emellett még egy 16 labkozépcsontjai
koziil kettd gyulladas kovetkeztében 0Osszecson-
tosodott, valamint egy madar esetében megfigyel-
hetd volt a cslidcsont eldeformalodasa.

Haziallatok jellemzése

Szarvasmarha (Bos taurus L.)

Osszesen 223 darab szarvasmarha csonttoredék
keriilt el6, ami mutatja a faj maradvanyainak
dominancidjat a leletanyagban. A szarvasmarha
csontok sulyabol szamitott husmennyiség (Csippan
2015, 16-17) koriilbelil 60,79 kg, ami az Osszes
becsiilt htsmennyiség (127,99 kg) nagy részét
kiteszi (2. tablazat). A szarvasmarha az okorban is
fontos haszonallat volt, amely nem csak a husa
miatt jelentds, hanem alkalmas volt igavonasra,

2. tablazat: Szamitott hismennyiségek

Table 2.: Calculated meat weights
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tejet adott és a borébdl, valamint szarutiilkébdl
hasznalati targyakat is készithettek. Habar nagy volt
a nem meghatarozhaté korcsoportba tartoz6 csont-
toredékek szama, az elhalalozasi korok tekintetében
magas volt a kifejlett (adultus) allatok szama. Ez
utalhat arra, hogy nem csak a husuk miatt tarthattdk
Oket.

A szarvasmarhaknal a nemi dimorfizmus kovetkez-
tében nagyobb méretbeli kiilonbségeket Ilehet
megfigyelni, azonban a romai korban lathat6, hogy
a magasabb szinvonall allattartasnak kdszonhetden
megjelennek a korabbiaknal nagyobb testméretii
allatok is a provinciaban (Bokonyi 1974, 46).

H B 0

1. abra: Patologids elvaltozds egy nagypatas
hatcsigolyan (fotd: Erdds O.)

Fig. 1.: Pathological lesion on a thoracic vertebra of
a large ungulate (horse or cattle) (photo: Erdés O.)

Faj Csontsuly (g) Szamitott husmennyiség (kg)
Szarvasmarha (Bos taurus L) 11805,1 60,79
Juh / Kecske (Ovis / Capra) 3031 19,66
Sertés (Sus domesticus Erxl.) 15233 9,63
Haziallat osszesen 16359,4 90,08
Vaddiszno (Sus scrofa L.) 201,7 1,56
Mezei nyul (Lepus europaeus P.) 12,4 0,13
Europai 6z (Capreolus capreolus L.) 20 0,19
Vadallat osszesen 234,1 1,88
Nagypatas 5202,7 29,08
Kispatas 1030,6 6,77
Nyl méretti emlds 19,2 0,18
Osszes csont 22846 127,99
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3. tablazat: Szamitott marmagassagok
Table 3.: Calculated withers heights
Legnagyobb Proximalis e
Faj Csont hosszilisag szélesség (cn%) & Nem
(mm) (mm)
Szarvasmarha metacarpus 180 49,7 108,54 tehén
metatarsus 220 48,5 117,26 tehén
Juh / keeske metacarpus 130 26,2 62,92
metacarpus 143 26,2 69,21
Kecske metacarpus 108 23,8 63,17
Hézi 16 radius 320 89,7 132
metacarpus 235 51,2 144,05
Hazi kutya humerus 93 244 31,34

A brigetioi leletanyagban a csontok toredékessége
miatt csak két csont esetében volt lehetéség mar-
magassagot (Nobis 1954; Matolcsi 1970) szamitani:
ezek 117,26 cm ¢és 108,54 cm marmagassagu tehe-
nekhez tartoztak (3. tablazat). Méretiikkben kiseb-
bek a rémai tipusoknal, igy esetiikben valosziniileg
inkabb helyi méretvaltozatrdl lehet szo.

Sertés (Sus domesticus Erxl.)

A haziallatok kozott a csontok toredékszama
alapjan a masodik leggyakoribb faj a sertés volt,
amely az Osszes csont 12,71%-at adta. A csontsuly
(2. tablazat) alapjan koriilbeliil 9,63 kg sertéshussal
szamolhatunk (Csippan 2015, 16-17), ami a
sertésmaradvanyok gyakori eléfordulasahoz képest
a teljes leletanyaghoz viszonyitva kis mennyiséget
mutat. Ennek oka az lehet, hogy a sertéscsontok
kozott magas aranyban vannak jelen a fiatal
(juvenilis) koru allatok — hiszen a sertés kifejezetten
a hus- és zsirhaszon miatt tartott allatnak szamit. A
leletanyagban el6fordult még egy darab embrid
(foetus), valamint 6t darab jsziilott (neonatus) kora
malachoz tartozé csont is. Az Ujsziilott malacok
hisanak ara magas volt, Diocletianus csaszar
korabol van adatunk arra, hogy a szarvasmarhak,
juhok-kecskék husanak duplajaba keriilt (Voros
1992, 121). A sertéscsontok esetében nem Kkeriilt
el6é a marmagassag becslésére alkalmas toredék.

Kiskérodzok (Ovis aries L./ Capra hircus L.)

A leletanyagban nagyobb szamban fordultak el
juhok és kecskék csontjai is: ezek a teljes leletanyag
11,04%-4t adtak. Elhalalozasi koruk tekintetében a
fiatal (juvenilis) allatok dominalnak, de eléfordul-
nak Ujsziilott (neonatus) egyedek csontjai is. A
kiskérédzok tobbhasznu allatok, husuk mellett a tej,
a gyapju, és a bor felhasznaldsa miatt is fontosak
lehettek, azonban a fiatal vagasi koruk miatt itt
feltehetden inkabb a hiis miatt lehetett jelentdségiik.
Marmagassdg  szamitdsdra  (Teichert  1975;
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Schramm 1967) csupan egy kecskecsont esetében
(63,17 cm), valamint két juh/kecske csontnal (62,92
€s 69,21 cm) volt lehetdség (3. tablazat).

A leletanyagban eléfordult néhany koponyatoredék
is. A juhoknal egy kos szarvcsapja, valamint egy
szarvatlan tipus és egy fiatal egyed koponya-
toredékei keriiltek eld. A kecskék esetében pedig
egy kifejlett egyed egész koponyaja helyezkedett el
a pincehelyiség aljan, a leszakadt fodém alatt.

Hazi 16 (Equus caballus 1.)

A pincébdl minddssze 21 darab locsont keriilt eld.
A lovak husat csak ritkdn fogyasztottdk a
korszakban (Choyke 1993, 134). A teherhordas, a
kozlekedés és az igavonas miatt voltak fontosak,
ezért tobbnyire csak olyan telepiiléstipusoknal
talalhatok meg, ahol sziikség volt ezen
tulajdonsagaikra és ritkabban jelennek meg a
polgari telepiilések leletanyagaban (Choyke 2003,
214). A csontok koziil két esetben lehetett
marmagassagot (Vitt 1952) szamitani: az egyik 16
144,05 cm marmagassaggal rendelkezhetett, ami a
kozepes testi romai katonai lovak csoportjaba
sorolhat6. A masik kisebb, 132 cm marmagassagu
16 lehetséges, hogy a helyi dslakossag allatai koziil
vald (Bokonyi 1984, 61-62).

Hazi kutya (Canis familiaris L.)

Osszesen 12 darab kutyacsont keriilt elé a
leletanyagban. A romai korban a kutydk valtozatos
képet mutattak: ebben a korszakban megjelentek az
egészen kicsi kutyak, amelyeket a tehetdsebbek
kedvtelésbol tarthattak. Ugyanakkor a nagyobb
méreti 6rz6- és terelokutydk is jelen voltak.
Bokonyi Sandor a gorsiumi allatcsontanyag alapjan
0t méretcsoportot kiilonitett el: 1) miniattir 2) kis
méretl 3) kis-kdzepes 4) kdzepes méretii, valamint
5) agarszerli kutyadk (Bokonyi 1984, 66). A pince
leletanyagabol egy csont esetében volt csak
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lehetéség  marmagassag  (Godynicki  1965)
szamitasara (31,34 cm), ami alapjan az allat a
miniat{ir méretd 6lebek kdzé sorolhatd.

Bar a pince leletanyagabol nem keriilt eld, de
feltehetéen nagyobb testii kutyak is megtalalhatoak
voltak a telepiilésen. Erre utal az a Szdény-
Vasartéren feltart 10 darab tegula is, amelyeken
kutyak labnyomai lathaték. Habar ezeket a
téglabélyegek alapjan a polgdrvaroson kiviil, a
kurucdombi fazekastelepen gyartottak, arra utalnak,
hogy a Brigetio kornyékén ¢él6 kutydk mérete
valtozatos volt: kisebb, kdzepes és nagyobb méretii
ebek is megtalalhatéak voltak (Dobosi 2016, 121-
122). Tovabba a kutyak jelenlétérél arulkodnak
még a lel6helyen feltart, kutyak altal megragott
csontok is.

Hazi macska (Felis catus L.)

A lel6helyen kisebb szamban keriiltek el
macskacsontok is. A hazi macska a romai korban
terjedt el szélesebb korben is Pannonidban, a
ragcsalok irtasa, igy az élelemraktarak védelme
mellett hazikedvencként is tarthattdk oket. A
macskdk mérettartomanya is valtozatos volt a
korszakban, kicsik, kdzepesek és nagyok is lehettek
(Krajcarz et al. 2022; Bokonyi 1984, 65). A
brigetioéi leletanyagban nem volt marmagassag
szamitasara alkalmas csont.

Teve (Camelus sp.)

A pince leletanyagabdl egy teve Osszetartozo
vazrészei is elOkeriiltek. A harom csont tobb
toredéke: egy lapocka, egy felkarcsont, valamint
egy, a tevékre jellemzéen Osszenbtt orsocsont-
singcsontdarabja lett meghatdrozva (2. abra). A
hazai régészeti leletanyagokban a rémai és torok
korban tinnek fel olykor-olykor tevék marad-
vanyai. Pannonia teriiletére a rémai korban valo-
sziniileg kereskeddkkel vagy a katonai csapatok
mozgasaval Osszefliggésben érkezhettek tevék.
Hazankban eddig 15 romai kori lel6helyrdl
ismertek teveleletek, nem csak Pannonia teriiletérol,
hanem a Barbaricumbdl is (Dardczi-Szabd et al.
2014, 266; Biller 2017; Erdés 2023, 27; Biller
2025, 226). Brigetio esetében is valoszintlileg a
keleti eredetli lakossaggal lehetnek 6sszefiiggésben,
ugyanis a Severus-korban Brigetio legiotaboraban
allomésoz6 legio I Adiutrix csapatot sziriai katonak-

4. tablazat: A teve csontjainak mérhet6 részei

Table 4.: Measurements of the camel remains
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kal toltottek fel (Borhy 2021, 22). Az ideérkezd
katonakkal és csaladjaikkal kereskeddk, igy tevék is
érkezhettek.

A Szény-Vasartéren feltart tevecsontok jelenléte
tobb kérdést is felvet: honnan érkezett a teve és
hogyan keriilt épp egy polgarvarosi pincehelyi-
ségbe? Az elsd kérdésre valaszt adhat, ha tudjuk,
hogy egypupu (Camelus dromedarius L.) vagy
kétpupt (Camelus bactrianus L.) tevérdl van szd. A
két allat ugyanis az elterjedési teriiletiik tekinte-
tében killsnbozik, mig elébbi foként FEszak-
Afrikédban és az Arab-félszigeten van jelen, addig
utobbi Kozép-Azsiaban (Bartosiewicz 2006, 131).
Ennek eldontésében segithet az egyplpt és kétplipt
tevék testméretének kiilonbsége, azonban a
lelohelyen eldkeriilt tevecsontok tdredékessége
miatt kevés volt a mérhetd csontrész (Driesch 1967,
4. tablazat). Igy nem donthetd el egyértelmiien,
hogy az vizsgalt egyed a tevék mely csoportjaba
tartozhatott. Talan a jovében egy genetikai
vizsgélat egyértelmii valaszt adhat majd erre a
kérdésre. A pincehelyiségbe keriilés kérdésével
kapcsolatban elmondhatd, hogy a rémai korban a
tevehtis fogyasztasa nem volt jellemzd, és az itt
feltart csontokon sem volt arra utaldo nyom, hogy az
allatot elfogyasztottak volna. Valdsziniibb, hogy a
teve a kozelben pusztult el és igy egyszeriien csak
az akkoriban mar hulladék-godorként funkcionald
pincébe helyezték a tetemet (Erdés 2021, 13).

Vadaszott dllatok jellemzése

Eurépai 6z (Capreolus capreolus L.), vaddiszno
(Sus scrofa L.) és mezei nyul (Lepus europaeus P.)

A vadaszott allatok aranya egészen alacsony volt a
vizsgalt leletanyagban: az 0sszes csont minddssze
0,95%-a. Ennek oka az lehet, hogy a vadaszat a
rémai korban mar inkabb sportnak szamitott és csak
olyan helyeken volt fontos a taplalkozas szempont-
jabdl, ahol nem volt annyira jelentds a mezo-
gazdasag szerepe — igy példaul a katonai er6doknél
vagy az Oslakossag korében még nagyobb jelentd-
sége lehetett. A lel6helyen meghatarozott fajok
kozott az eurdpai 6z, a vaddisznd €s a mezei nyul
volt megtalalhat6. Maradvanyaik kozott a leggya-
koribb a vaddiszné volt. Ennél a fajnal egy esetben
meg lehetett hatarozni a szemfoga alapjan, hogy
nostény.

Legnagyobb Proximalis Proximalis Disztalis Disztalis
Csont hosszisag szélesség mélység szélesség mélység
(mm) (mm) (mm) (mm) (mm)
humerus - - - 100,4 97,5
radius - 103,8 59,1 - -
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2. abra: Tevecsontok a lelhelyr6l: 1. bal oldali felkarcsont, 2. bal oldali lapocka, 3. bal oldali alkarcsontok

toredékei (foto: Erdés O.)

Fig. 2.: Camel bones from the site: 1. left humerus; 2. left scapula; 3. left radioulnare (photo: Erdés O.)

A mezei nyulak csontjai utalhatnak a faj helyi
vadaszatara is, ugyanis a romai csaszarkorban
népszeri tevékenységgé valt a nyulvadaszat
(Choyke 2003, 216). A leletanyagban a vadaszott
fajok kozott a legkisebb aranyban az eurdpai 6z
volt, amelynek minddssze két darab csontja keriilt
eld.

Madarak (Aves) és halak (Pisces)

A pincében feltart allatcsontok kozott nagyszamu
madarcsont is jelen volt: Osszesen 145 darab.
Szamuk meghaladta a kiskér6dzokét és az Osszes
csont 11,52%-4t tették ki. A szegényebb polgarok
szamara a hazi szarnyas — elsGsorban a hazityuk és
a hazilud — volt a legkdnnyebben hozzaférhetd
husforras, amely a népszertiségét is adhatta.

Emellett elokeriilt még 10 darab halcsont is, amely
a kozeli dunai halaszat bizonyitéka. Ezen csontok a
vizsgalat soran nem keriiltek fajszintii meghataro-
zasra.
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A vagas- és darabolasnyomok

A rémai varosokban fontos szerepet toltottek be a
mészarosok és hentesek. Mig a vidéki telepiilések
onellatok voltak, addig a varosokban ¢élék nagy
részének nem volt gazdasaga, igy 6k a piacokon és
a hentesaruboltokban tudtak hust vasarolni. Az
Osszesen vizsgalt 1259 csonton 186 esetében
lehetett megfigyelni mészarosok munkajahoz
kothetd vagas- és darabolasnyomokat (3. abra).

A csontokon lathaté nyomok alapjan megkiilonboz-
tethetiink  kiilonbozd eszkozoket, amelyeket a
mészaros tevékenység soran hasznaltak: az eszkoz-
t6] szarmazo6 nyomok lehetnek bardolas, késsel valo
vagas vagy flirészelés lenyomatai. A darabolas alatt
az olyan nyomok értenddk, amelyek létrejottekor
tobb részre hasitottak a csontot és ezaltal tobbnyire
egy sik feliilet jott 1étre azokon. A vagas pedig
minden olyan csontok felszinén lathaté nyom,
amely nem jart annak széthasitasaval.
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Vagas- és darabolasnyomok csoportositasa
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3. abra: A vagas- ¢ darabolasnyomok  csoportositisa  testrégidé  és  funkcid  alapjan.

Testrégiok: 1.) fej, nyakcsigolyak 2.) hatcsigolyak, bordak 3.) lapocka, felkarcsont és alkarcsontok 4.)
medencecsont, keresztcsont, agyék- és farokcsigolyak 5.) combcsont, sipcsont 6.) mellsé végtag also részei 7.)
hats6 végtag alsé részei.

M¢szaros munka 3 szakasza: 1. szakasz - eldkészitési folyamatok (durva széttagolds, nyuzas, zsigerelés), 2.
szakasz — husra koncentral6 folyamatok (hus eltavolitasa, iziiletek mentén vald széttagolas), 3. szakasz — csontra
koncentral6 folyamatok (filézés, csontapritas)

Fig. 3.: Classification of  butchery marks by anatomical region and function:
Body units: 1.) head and cervical vertebrae 2.) thoracic vertebrae, ribs 3.) scapula, humerus, radius, ulna 4.)
pelvis, lumber, sacral and caudal vertebra 5.) femur, tibia 6.) lower fore-limb 7.) lower hind limb.

Functions: Stage 1: preparatory practice (disarticulation, prep marks, skinning), Stage 2: flesh-orientated

butchery (meat removal, jointing), Stage 3: bone-orientated butchery (filleting, bone braking)

A vagasok morfologidja alapjan megkiilonboztet-
hetiink kiilonb6z6é tipusokat, példaul a penge
hegyével végzett vagast, a penge élével végzett
vagastol (Seetah 2019, 96-97). Alapveten tehat a
bardok a nagyobb részek szétvalasztasara alkal-
masak, mig a kések a his és a csontok vagasara
hasznalatosak.

A pincében feltart csontok felszinén is megkiilon-
boztethetdk a feldolgozasukhoz hasznalt eszk6zok
nyomai: az egyértelmii bardolasnyomok mellett
kiilonboz6é méretii és vastagsagi vagasok voltak
megfigyelhetdk (4.abra). Ez arra utalhat, hogy
bardot, valamint kiilonb6z6 élességii késeket is
hasznalhattak (Erdés 2021, 17). Flrészt a mészaro-
sok nem igazan hasznaltak, igy a flirészelésnyo-
mokkal leginkabb a megmunkalt csontok esetében
lehetne talalkozni.
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Osszegzés

Habar a Szény-Vasartéren feltart masodik pince
allatcsont anyaga mennyiségét tekintve nem nagy, a
leletanyag mégis jol reprezentalja az okori Brigetio
lakossaganak husfogyasztasi és allattartasi szoka-
sait. A telepiilésrél ez idaig csekély archeozoologiai
informacioval rendelkeztiink, igy az itt feltart
leletanyag 10j informaciokkal szolgal a romai kori
véaros életérél. A haszonallatok ko6zott a csontok
toredékszama alapjan a szarvasmarha jelent meg
legnagyobb aranyban, ezt kovette a sertés, majd a
kiskérodzok, mig a vadaszott allatok csontjainak
mennyisége elenyészo volt — ez jol tiikkrozi a romai
kori varosi életmodot.
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4. abra: Kiilonb6z6 vagasnyomok egy szarvasmarha bal oldali lapockajan (fot6: Erdés O.)

Fig. 4.: Different cut marks on the left scapula of a cattle (photo: Erdés O.)

Az allatok életkora és neme alapjan kdvetkeztetni
lehet a hasznositisuk modjara: a kifejlett szarvas-
marhakat lehetséges, hogy a tejhaszon és fizikai
erejik végett tartottdk, mig a fiatal sertéseket és
kiskérédzoket elsdsorban husukért. Izgalmas kérdé-
seket vet fel a kereskedelemhez és katonai tevé-
kenységekhez kotheté teve polgarvarosi felbuk-
kanasa. A katonai jelenlétet a pince leletanyagabodl
elokeriilt lovassagi diszsisak is alatdmasztja. A
mészarosmunka kdzben a csontokon ejtett vagas- és
darabolasnyomok megfigyelése révén a husfeldol-
gozasi folyamat soran hasznalt eszkozok (bardok,
kiilonféle kések) is rekonstrualhatok.

Szerzo tudomanyos kozremiikodése
Erdés Olivia Eredeti kézirat.
Koszonetnyilvanitdas
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HOBBLING ALONG THE FRONTIER: SKELETAL PATHOLOGY IN
CATTLE FROM A LATE ROMAN SETTLEMENT
ON THE DANUBIAN LIMES

FEL LABBAL A HATARON: KOROS CSONTELVALTOZASOK EGY LIMES
MELLETTI KESO ROMAI TELEP SZARVASMARHA ALLOMANYABAN®

LYUBLYANOVICS, Kyra!

"National Institute of Archaeology, Hungarian National Museum, MNM-KK
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Abstract

Excavations conducted in 2008-2009 at Baracs (Fejér County, Hungary) yielded a large Roman-period faunal
assemblage characterized by the overrepresentation of pathological specimens. This study focuses on severe
skeletal lesions observed in cattle. The archaeological context comprises a multi-period settlement located near
the Danubian limes.

The recorded pathologies range from advanced joint disease and traumatic injuries to inflammatory and
infectious processes affecting mostly the limbs. Lesions are concentrated in the hind limbs and distal extremities.
In some instances, the morphology of lesions raises the possibility of chronic infectious diseases, including
bovine tuberculosis and septic arthritis. Severe traumas observed in multiple specimens indicate that affected
animals were not culled immediately, likely reflecting their economic value as dairy cattle as well as the
necessity to keep uninfected livestock alive for extended periods despite impairment. These findings suggest a
management strategy shaped by demands of herd maintenance and limited therapeutic options.

Kivonat

A Baracs (Fejér megye, Magyarorszag) teriiletéen 2008—-2009-ben végzett feltarasok soran nagy mennyiségii
romai kori dllatcsont-anyag keriilt el6, amelyben a koros elvaltozasokat mutato darabok szokatlanul nagy
aranyban fordulnak elé. Jelen tanulmany a szarvasmarhakon megfigyelheto csontvazelvaltozasokra ésszpontosit.
A lelohely régészeti kontextusat egy tébb periodusu telepiilés alkotja, amely a dunai limes kozelében helyezkedett
el.

A szarvasmarhdkon dokumentalt koros elvaltozdasok spektruma az elérehaladott iziileti megbetegedésektol és
traumas sériilésektél a gyulladasos és fertézé folyamatokig terjed, amelyek elsésorban a végtagokat érintették.
Az elvaltozdsok tulnyomorészt a hatulso végtagokon és az also végtagrészeken koncentralodnak. Egyes esetekben
az elvaltozasok kronikus fert6zé betegségek — mint a szarvasmarha-tuberkulozis és a szeptikus iziileti gyulladads —
lehetbséget is felvetik. A tobb izben megfigyelhetd sulyos traumds elviltozdasok arra utalnak, hogy az dllatokat
komoly sériilés esetén sem feltétleniil vagtak le, ami gazdasagi értékiikkel, igavono vagy tejhasznii szerepiikkel
magyarazhato, illetve potencidlisan azzal is, hogy a fertozé betegsegtol mentes allatokat még sériilten is életben
akartdk tartani. Az eredmények olyan dllattartasi stratégiat kérvonalaznak, amelyet az allomany fenntartasanak
sziikségszeriiségei és a korlatozott gyogyitasi lehetoségek alakitottak.

KEYWORDS: CELTS, ROMAN PERIOD, TRAUMA, TRACTION, BOVINE TUBERCULOSIS, ZOONOSIS, CATTLE
HUSBANDRY

KULCSSZAVAK: KELTAK, ROMAI KOR, TRAUMA, IGAVONAS, SZARVASMARHA TBC, ZOONOZIS, MARHATARTAS
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Fig. 1.: Location of the archaeological site of Baracs in Pannonia Inferior, in relation to the Roman military

installations of Annamatia and Intercisa

1. abra: Baracs lel6hely elhelyezkedése Pannonia Inferior provinciaban, Annamatia és Intercisa taboranak

kozelében
Introduction

In the Preface to Book 6 of his treatise De re
rustica, Columella famously observes that the ox
was “man’s most hardworking associate in
agriculture”, and that among the ancients the killing
of an ox was regarded as a capital crime equivalent
to the killing of a fellow citizen. Cattle were indeed
indispensable to  Roman-period agriculture,
functioning not only as primary draught animals but
also as a major source of meat, milk and dairy
products. Nevertheless, despite the abundance of
cattle remains recovered from archaeological
contexts, cattle are comparatively underrepresented
in the substantial body of archaeozoological
evidence documenting pathological lesions in
animals from past societies. This discrepancy likely
reflects the economic value of beef: injuries or
impairments in cattle frequently resulted in early
slaughter, thereby limiting the archaeological
visibility of long-term pathological conditions.

During the 2008-2009 excavations near Baracs,
Hungary, a large assemblage of animal remains was
recovered, a notably high proportion of which
exhibited pathological alterations, many of them
affecting cattle. The site comprises a multi-period
archaeological sequence, including a settlement
dating to the 1%-4%" centuries CE, several Avar-
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period features (68" century CE), superimposed
structures associated with an Arpad-period village
(11"-13"™ century CE), as well as a number of
undated features. This complex stratigraphic and
cultural context provides an important but
challenging framework for the interpretation of the
pathological specimens. The significance of such
lesions is often difficult to assess, as they may
reflect animal care, mistreatment, or neglect, and
the distinction between these interpretations
remains the subject of ongoing debates. The present
study focuses on severe pathological lesions
observed on cattle bones from the site, offering
insight into the animals’ living conditions and the
nature of their management and use.

Overview of the Archaeological Context
and Faunal Material

The archaeological site of Baracs is situated in
Fejér County, Hungary, near the Danube and the
modern city of Dunaujvaros, in close proximity to
two major Roman-period military installations: the
auxiliary forts of Annamatia, in use from
approximately 70 CE onward, and Intercisa,
established in the 2" century CE (Barkoczi 1954,
52; Visy 2003, 76, 82) (Fig. 1). The Danubian limes
was located approximately 6 km east of the
settlement.
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Fig. 2.: Distribution of animal taxa (A) and age-at-death (B) categories at Baracs, based on identified faunal
remains; articulated specimens counted as single individuals. NISP=10,284; in graph B, only those individuals

whose age at death could be determined are included

2. abra: A leletek fajok (A) és életkor (B) szerinti eloszlasa Baracs leldhelyen, az azonosithatd leleteket alapul
véve; az Osszetartozd vazelemeket egynek szamolva. NISP = 10 284. A ,B” abran csak azok a maradvanyok
szerepelnek, amelyek esetében az allat pusztulasi életkora meghatarozhato volt

Archaeological investigations were conducted over
two field seasons in 2008 and 2009, under the
direction of Dévid Bartus and Loérand Olivér
Kovacs, respectively.

A narrow, unexcavated strip separates the two
excavated portions of the settlement — Kokasdi-ér
partja (RM-01, the bank of the Kokasdi Stream) to
the north and Boldog-dilé (F-18/B, Boldog Field)
to the south — which together form an elongated
tract along the M6 motorway. (For the sake of
clarity, the two parts of the settlement are referred
to throughout the paper by their Hungarian names,
Kokasdi-ér partja and Boldog-dtl6.) The
approximately five-hectare area is only a sliver of
the site’s original extent. The excavations revealed
the remains of a Celtic-Roman (Eraviscus)
settlement dating to the 13" centuries CE, which
may have been abandoned during the Marcomannic
Wars and repopulated later. Subsequently, in the
late 3" century CE, a Roman villa was likely
established at the same location (Kovacs 2009;
Bartus 2010; Bir6 2017, 200, 326-327).

The Celtic-Roman settlement is characterized
primarily by small pit-houses measuring approx-
imately 4 X 5 m. The only stone structure identified
at the site was located in the northern sector and
dates to the 3™ century CE, corresponding to the
Roman villa phase of occupation. This building
comprised six rooms and a portico, and yielded
remains of a terrazzo floor and wall paintings
(Kovacs 2009). Adjacent to the eastern wall of the
structure, an altar dedicated to Jupiter was recov-
ered in secondary deposition, placed upside down.
The surviving Latin inscription reads: [I(ovi)
O(ptimo) M(aximo) / Aurelioru(m) Veri et Valentis /
ex voto / v(otum) s(olvit) l(ibens) m(erito) (“To

Jupiter Optimus Maximus, from the pledge of
Aurelius Verus and Aurelius Valens, they kept their
vow”); it was dated to the middle of the
3 century CE (Bartus 2010; Borhy et al. 2012).

Across all chronological phases, the assemblage is
dominated by animal bones and handmade pottery,
while only a small number of ferra sigillata
fragments were recovered, all originating from the
stone building. Excavation was significantly
impeded by the high groundwater table, which had
caused substantial disturbance to the archaeological
features. It is therefore likely that the present-day
Kokasdi Stream either did not exist or was
intermittent during the Roman period. The First
Military Survey Map, however, clearly depicts the
Kokasdi Stream; the area appears as an unbuilt
landscape labelled Puszta Baracs and Puszta
Kokosd, intersected only by dirt roads and lacking
permanent structures.

The site yielded approximately 13,000 animal
bones, of which 11,251 were attributed to the
Roman-period occupation. Of these, 10,284 speci-
mens could be identified to species level. The
assemblage is dominated by domestic taxa and
exhibits species ratios and age-at-death patterns
consistent with those commonly observed in
Roman-period contexts (Fig. 2).

While most of the assemblage consists of
disarticulated remains interpreted as consumption
waste, an unusually high number of articulated
carcasses was also recovered. In total, approx-
imately 140 complete or partial skeletons were
documented, most of them canine. This pattern may
indicate that the area was used as a disposal zone
once the houses were abandoned. The interpretation
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of these deposits is, however, constrained by the
limited contextual information available. Data on
spatial relationships between articulated carcasses
and disarticulated refuse and the relative depth are
incomplete, hindering the reconstruction of
depositional sequences or distinct phases of use. In
most cases, photographic documentation of the
carcasses in situ is lacking, preventing independent
verification of their original position. Although a
dog’s head recovered from the foundation of a
house may be interpreted as evidence for a
construction-related ritual, this remains speculative
in the absence of associated features or contextual
indicators.

The number of precisely datable finds is limited,
which hinders drawing up a fine-grained chronol-
ogy for the associated archaeological features. As a
result, it is hard to distinguish between faunal
remains attributable to the Celtic-Roman settlement
and those associated with the later Roman villa
phase. Only 4,278 specimens could be securely
dated to the century. Of these, the vast majority
(92%) date to the 273" centuries CE. Most of this
material likely reflects the occupation of the Celtic-
Roman settlement prior to the establishment of the
Roman villa.

Kokasdi-ér partia  /_~7S)

100 m

277 5/ Boldog-diil
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Although a detailed discussion of the site’s broader
chronological development, the effects of the
Marcomannic Wars, and potential shifts in
economic strategies lie beyond the scope of the
present study, one pattern merits brief consid-
eration. The proportion of adult cows appears to
increase markedly during the 2"-3" centuries CE
compared to the earlier phase. This trend may point
to a growing emphasis on dairy production and thus
to changes in cattle exploitation strategies. As the
analysis is based on a small subset of cattle remains
that could be both sexed and securely dated — 28
specimens in total — this conclusion should be
regarded as a tentative hypothesis.

Overview of Recorded Pathological
Lesions

Pathological specimens constitute an unusually
high proportion of the faunal assemblage, account-
ing for 2.3% of the material (298 specimens, likely
representing 247 individuals). Although the fre-
quency of pathological remains varies considerably
among assemblages, reported averages generally lie
around 0.4% and only rarely exceed 1%
(Bartosiewicz 2013, 33). Such high incidence
observed at Baracs does not necessarily indicate an
above-average incidence of disease or injury within
the livestock. More plausibly, it reflects the survival
of animals to ages at which pathological processes
had sufficient time to produce observable changes
in the skeletal elements.

Fig. 3.:

Distribution of pathological
specimens analyzed in this
study: (1) humerus, (2)
proximal phalanx, (3) pelvis,
(4) skeleton exhibiting hip
dislocation, (5) femur, (6)
fused tarsal joint, (7)
metatarsal with os
centroquartale

3. abra:

A cikkben elemzett
patologias leletek térbeli
elhelyezkedése: (1) karcsont,
(2) elso yjjperc, (3) medence,
(4) részleges vaz
csipéficammal, (5)
combcsont, (6) dsszendtt
labtoiziilet, (7) labkdzépcsont
¢és kozponti labtécsont
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Fig. 4.: Roman-period pathological lesions documented in the Baracs assemblage

4. abra: Koros elvaltozasok a rémai kori baracsi leletanyagban

Pathological specimens were notably more
abundant in the northern sector of the site (Kokasdi-
ér partja), where 229 pathological bones were
recovered, 206 of which can be confidently
attributed to the Roman period. By contrast, the
larger southern sector (Boldog-diild) yielded only
70 pathological specimens, 54 of them Roman. In
total, 260 pathological bones are securely assigned
to the Roman period (Figs. 3—4), with an additional
17 specimens considered possibly Roman. Due to
chronological uncertainties, the present analysis
focuses exclusively on the material securely dated
to the Roman phase.

The lesions in this material encompass a wide
range, from minor, age-related conditions to severe
traumatic injuries. Cattle (73 bones from 67 indi-
viduals) and dogs (75 bones from 44 individuals)
are the most frequently affected species, followed
by horses (51 bones from 44 individuals). The
distribution of pathological types varies markedly
among species (Fig. 4). In cattle, horses, and dogs,
many lesions are associated with trauma, new
(woven) bone formation indicative of inflammation,
and various joint deformities; in addition, dental
pathologies are relatively frequent in both cattle and
horses. In contrast, small ruminants and swine
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predominantly exhibit oral pathologies, while other
lesion types are rare in comparison. Of the 43
pathological sheep and goat bones, 30 are
mandibles or teeth, several of which show evidence
of periodontal disease, likely reflecting poor-quality
pasture (Holmes et al. 2021). Similarly, 15 of the 26
pathological swine specimens show dental abnor-
malities, especially excessive wear. These inter-
species differences likely reflect the distinct func-
tional roles and management practices associated
with each species.

Lesions Recorded in Cattle

Severe pathologies in cattle are generally
uncommon, reflecting the species’ multipurpose
role. At Baracs, however, several severe patholo-
gical conditions were documented in cattle, distri-
buted across multiple areas of the settlement
(Fig. 3). Overall, 1.7% of the cattle bones exhibited
pathological alterations ranging from minor to
severe, with a few additional specimens showing
subpathological changes. Approximately 70% of
the cattle of identifiable age at Baracs survived to
adulthood, increasing the likelihood of age-related
skeletal remodelling being present in the assem-
blage.
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Table 1.: Pathological bones in cattle from Baracs. The “Other” category comprises tumor-like lesions. *:
corrected sum, counting articulated bones as one. See Appendix Table 1 for detailed list

1. tablazat: Patoldgias szarvasmarha csontok Baracs lel6helyrél. Az "other" (egyéb) kategoriaba tumor jellegli
elvaltozasok keriiltek. *: korrigalt adat, az Osszetartozd vazelelemeket egynek szamolva. Tovabbi részletek a

Melléklet 1. tablazataban talalhatok.

skeletal element dental joint trauma
disease

mandible

upper teeth row 5

lower teeth row 13

thoracic vertebrae 1

lumbar vertebrae

costae

scapula 1
humerus

metacarpal

pelvis 3
femur

tibia

tarsal bones 2
metatarsal 7
phalanges 5
total 18 (17%) 19 (18*%) 16 (13%)

Most observed pathologies, however, were minor,
including irregular tooth wear, slight lipping or
exostoses, and small areas of woven bone.

The majority of cattle pathologies at Baracs
affected the hind limbs (Table 1). Joint lesions
were most frequently observed in the distal
extremity segments, particularly the hock and
below. Notably, inflammation in the pelvis and
femur, possibly resulting from trauma, was also
recorded. In contrast, the cervical spine, radius and
ulna, and carpal joints were largely unaffected by
lesions. These patterns align with observations by
Bartosiewicz (2008, 157-158; 2013, 150-153), who
noted that in Roman and medieval contexts, cattle
pathologies tend to concentrate in the hind limbs
and distal extremities. This distribution likely
reflects the biomechanical stress imposed by
traction, as draught cattle bear greater dynamic
loads on the hindquarters, whereas the forelimbs
support more weight during natural locomotion.
Trauma primarily involved the ribs, which have
high healing potential and do not significantly
impede mobility. Subpathological changes were
also concentrated in the hind limbs, suggesting
incipient stages of processes that could eventually
lead to similar alterations.
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infect./ other subpathology total
inflamm./
trauma
1
5
13
2 4
1 2
6
1
1 1
1 2
3 7
1 1 4
2 2 4
2 7
1 1 1 10
1 6
8 3 9 (8%) 73 (67%)

Traumatic lesions primarily consist of healed
greenstick fractures of ribs and vertebral processes.
Inflammatory changes in the pelvis include woven
bone on the ischiadic spine and pubis, along with
lipping and minor exostoses, whereas dental
pathologies are dominated by excessive wear,
calculus accumulation, and periodontal disease. A
few specimens represent severe, rare, Or even
exceptional conditions; these cases are discussed in
detail below.

The forelimb: Humerus with hypertrophic
osteopathy

This fragmented right humerus of an adult
individual was recovered from a trench (Boldog-
dild, Feature no. 237) in association with tegulae
and an almost complete, pathological horse
skeleton.

A cattle radius recovered from the same context
may belong to the same individual, but the
fragmentary nature of the material precludes
confirmation. No evidence of butchery was
observed on any of the bones. The feature can be
broadly attributed to the Roman period, although
more precise dating was not possible.
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7.1.59366.237.007

Fig. 5.: Cattle humerus exhibiting hypertrophic osteopathy: medial and caudal views, with close-ups of the
fragmented end showing cortical bone overlain by newly formed woven bone. Baracs—Boldog-diilé, Feature

no. 237

5. abra: Koros szovetburjanzas karcsonton: medialis €s caudalis nézet. Kozeli képek: a lelet torott végén jol
megfigyelhetd a kéregallomanyra felrakodott, gyulladasos folyamatot jelzd 1j csontszdvet. Baracs—Boldog-diilo,

STR 237

Around the diaphysis, a thick, spongy accretion of
woven bone-like tissue, approximately 2—5 mm in
thickness, covers nearly the entire surface, sparing
the distal joint surface (Fig.5). This bony layer
seems to be separated from the diaphysis itself; at
the fracture margins, the newly formed tissue is
clearly distinguishable, while the underlying
cortical bone appears normal. The surface of the
accretion is porous and spongy, with no visible
draining sinuses. On the medial side, at the level of
the greater tuberosity, the surface is notably
irregular and nodular. A similarly uneven, sulcus-
like texture occurs on the medial aspect above the
medial condyle and laterally above the fossa
olecrani, near the attachment of the extensor carpi
radialis muscle, resembling fistulized abscesses.
The proliferation above the distal condyle on the
medial side exhibits a nodular morphology.

A ridged, uneven surface is present on the
tuberositas teres major, the attachment site for the
shoulder-flexing m. teres major, the
coracobrachialis, and the m. latissimus dorsi (the
broad back muscle), which function to elevate and
retract the forelimb and, during locomotion, to pull
the trunk forward in the weight-transfer phase of
the stride (Budras & Habel 2003). The pronounced
muscle attachment surface on the pathological
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accretion suggests that the limb continued to bear
substantial mechanical loading — potentially from
traction work — even during the inflammatory
process.

The animal appears to have suffered from ossifying
periostitis, an inflammation of the periosteum
usually caused by repetitive strain or infection. The
condition does not appear to be trauma-related, as it
affects the entire diaphyseal surface rather than
being localized, indicating systemic infection.
Although the proximal portion of the bone is
missing, the newly formed bone layer evidently
extended proximally and may have covered the
proximal end as well. The porous structure of the
new bone indicates a rapid, acute process that was
still active at the time of death; the woven bone had
not yet fused with the underlying cortex or
remodelled into lamellar bone.

In some areas, the newly formed layer can be
detached from the cortical surface. The distal
articular surface remains unaffected, showing no
signs of osteoarthritis; while the extensive
periosteal proliferation did not compromise the
joint itself, the olecranon’s movement in the fossa
olecrani may have caused pain.
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The extent of this alteration suggests an
inflammation of the surrounding soft tissues, with
calcium deposits turning the periosteum into an
osseous mass. Such periosteal proliferation has
been reported in connection with various
conditions. Periostitis has been reported in a bovine
humerus from Avlesbury (Baker & Brothwell 1980,
76), although in that case the bone tissue was
sclerotic, which is not observed here. Compound
fractures can also lead to the formation of
proliferative woven bone (Bartosiewicz 2013, 93-
94), but these lesions are typically localized.
Osteomyelitis may cause periosteal elevation, as
pus accumulating beneath the periosteum lifts it
from the bone surface, prompting the formation of
new, porous woven bone; this bone may then be
invaded by the inflammatory process and die,
triggering further cycles of new bone formation
until the periosteum ruptures (Baker & Brothwell
1980, 66-67). In the present case, however, there is
no evidence of necrosis in the underlying bone.

Hypertrophic osteopathy is often associated with
intrathoracic lesions such as pulmonary tumors,
bronchopneumonia, and tuberculosis, and often
leads to bilateral hypertrophy of the limb bones
without affecting the articular surfaces (Lignereux
& Peters 1999, 346; Martin et al. 1971; Guyot et al.
2011). The precise pathogenic mechanism remains
unclear, but it may involve reduced blood flow to
the bones following the development of tumors or
infectious masses in the thoracic or abdominal
cavities. Although rare, this severe condition can
result in irregular periosteal proliferations affecting
the entire bone surface. Typically, it involves the
distal extremities rather than the stylopodium,
though in advanced stages, all skeletal elements
may be affected, and the condition can progress
rapidly if untreated (Lignereux & Peters 1999, 346;
Baker & Brothwell 1980, 162). A possible
underlying cause of hypertrophic osteopathy in the
present case may have been tuberculosis, described
as one of the most prevalent diseases by Greek and
Roman authors (Meinecke 1927).

Tuberculosis (TB) is an infectious granulomatous
disease caused by acid-fast bacilli of the genus
Mycobacterium, which infects humans and other
mammals (Santos 2023). Hypertrophic osteopathy
resulting in periosteal bone proliferation has been
linked to tuberculosis in archaeological dogs, pigs,
and cattle alike (Lignereux & Peters 1999; Bathurst
& Barta 2004; Bartosiewicz 2013, 99-100). TB
usually spreads haematogenous from infected soft
tissues to the skeleton and can involve any bone.
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Zooarchaeological reports of bovine tuberculosis
(bTB) typically document lesions in the vertebrae
and ribs, and less frequently in the distal
extremities; in some cases, diagnoses have been
confirmed through the aDNA identification of the
pathogen (Wooding et al. 2020). The predominance
of vertebral and rib lesions in the archaeological
record aligns with clinical observations, as skeletal
TB is most common in cancellous bone and the red
marrow of spongy bone tissue (Lignereux & Peters
1999, 340-342). In the present case, however, the
cortical bone was affected, suggesting a chronic
pulmonary infection that had progressed to the
upper extremity and likely involved other skeletal
regions. The animal died while the inflammatory
process was ongoing, before the newly formed
woven bone on the humerus could remodel into
lamellar bone; in case of a systemic infection,
lesions in other skeletal elements may have been
more advanced. Notably, Vegetius observed that
lung disease often causes lameness in the forelimbs,
indicating that such complications of chronic TB
were recognized in Roman times.

“If the illness lasts longer, [the animal] will
limp on its forelegs, will expel a heavy
phlegm from the nostrils, will have difficulty
staying still, but will lean on the manger
feverishly, and will discharge unhealthy
excrement.”

(Si aegritudo longior fuerit, de prioribus
claudicabit pedibus, gravem foetorem naribus
expellet, difficile se collocat, sed febriens
praesepio ineumbit, corruptum assellabitur.
Vegetius [1903], ed. Lommatzsch, 199)

It is also important to note that, although TB is
generally considered a debilitating chronic disease,
it can occasionally progress rapidly (Santos 2023).
If this animal had bTB, the infection was likely
advanced and potentially transmissible to humans.

A comparable condition has been documented in a
human individual from ca. 1000 BP, who exhibited
newly formed bone tissue covering both tibiae as
well as the radius and ulna (Gonzalez-Reimers et al.
2015); in that case, however, the woven bone had
already begun remodelling into lamellar bone at the
time of death. The probable diagnosis was a
chronic, non-malignant pulmonary condition
resulting in hypertrophic osteopathy. While a
similar non-malignant etiology cannot be entirely
excluded for the Baracs animal, the presence of
inflammation across the entire diaphyseal surface at
the time of death suggests an aggressive
pathological process.



Archeometriai Mithely 2026/XXIIL./2.

dorsal lateral

5 cm

7.1.38607.312.052

93

21y

palmar medial

distal

Fig. 6.: Cattle proximal phalanx exhibiting advanced arthropathy. Baracs—Kokasdi-ér partja, Feature no. 312

6. abra: Els6 ujjperc, elérehaladott iziileti gyulladassal. Baracs—Kokasdi-ér partja, STR 312

The forelimb: Proximal phalanx with advanced
arthropathy

A pathological first phalanx was recovered as a
disarticulated element from mixed refuse in another
pit-house dated to the 2"4-3" century (Kokasdi-ér
partja, Feature no. 312). Due to the extent of the
deformation, it is not possible to determine whether
it originated from a forelimb or hind limb; however,
its robust shape suggests that it is most likely an
anterior phalanx.

The bone is deformed (Fig. 6, Pathological Index
=0.45; see Bartosiewicz et al. 1997, 55-62); the
proximal epiphysis is unaffected, but nearly all
other parts are markedly abnormal. On the palmar
surface of the diaphysis, there is a medially
projecting bony spur approximately 8 mm in length.
On the dorsal side, amorphous, porous, and thick
compact bone proliferations form a continuous
surface; these exostoses are also substantial on the
medial side, terminating in a prominent ridge that
rises from the shaft of the diaphysis. The
articulating surface of the distal epiphysis exhibits
deep, craniocaudally oriented eburnation and
grooves with sharp edges, showing signs of severe
osteoarthritis. The cartilage was evidently
destroyed, and a displaced bone fragment must
have carved out this surface, while small, cystic

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

cavities opened up in the distal articular surface.
The extent of exostoses may indicate inflammatory
reaction to a joint sepsis. Although not found, the
medial phalanx was obviously also affected, and as
substantial exostoses are found on the medial side
of the first phalanx, it can be hypothesized that the
other first phalanx of the same foot was similarly
involved.

This deformation suggests that the proximal
interdigital and the plantar annular ligaments as
well as the collateral ligament of the pastern joint
were compromised by the proliferating exostoses.
The tendon of the long digital extensor muscle is
inserted onto the first phalanx, and therefore, the
extension mobility of the foot may have been
hindered. The exostoses are not clustered around
the attachment points of ligaments, and the
osteoarthrosis in the interphalangeal joint suggests a
traumatic origin and/or possible infection rather
than simple overworking.

The hind limb: Pelvis with cavitary osteolysis

This fragmented cattle pelvis was recovered from a
Roman-period pit (Feature no. 193) in the southern
part of the settlement (Boldog-diilg), alongside
potsherds and an iron object. The feature has been
broadly dated to the Roman period without finer
chronological resolution.
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Fig. 7.:

sciatic spine

On the medial side of the ischial corpus, there is an
elongated, oval-shaped cavity encircled by a small
wreath-like ring of newly formed, though not
clearly woven, bone (Fig.7). The edges of the
cavity are smooth; while the interior exhibits
potentially necrotic remodelling with a pitted,
irregular surface, resulting in marked thinning of
the ischium; at the fossa acetabuli, the bone is
nearly perforated. Despite this, the acetabulum
itself appears normal. Observation of the interior of
the cavity is hindered by limescale encrustation,
and the entire surface has been damaged by
taphonomic processes.

It is difficult to assess the extent to which the lesion
on the medial surface affected the animal’s
mobility; however, the marked thinning of the bone
at the acetabulum must have had some adverse
impact on the hip joint. The external obturator
muscle, which attaches to the inner and outer
surfaces of the ischium around the obturator
foramen, may also have been affected, as may the
sacrosciatic ligament, which is anchored in this
region (Budras & Habel 2003).

As noted above, bovine tuberculosis (bTB)
frequently affects flat bones, including the
vertebrae. A characteristic skeletal manifestation of
bTB is rarefying osteitis, in which demineralized
bone becomes increasingly porotic and is
subsequently resorbed through ulcerative or
cavitary osteolysis; as a result, the affected bone
progressively weakens and structural collapse may
occur. An osteosclerotic rim surrounding such
cavities is considered typical (Lignereux & Peters
1999, 341). Although a definitive differential
diagnosis is not possible given the fragmentary
nature of the specimen, the co-occurrence of a
humerus exhibiting hypertrophic osteopathy -
potentially linked to bTB suggests that

medial

Joramen obturatun,

Cavitary osteolysis on the medial
aspect of a cattle ischium and
pubis, adjacent to the obturator
foramen.

Baracs—Kokasdi-ér partja,
Feature no. 193

7. abra:

A csontszovet atépiilésével
keletkezett iireg szarvasmarha
medencéjén.
Baracs—Kokasdi-ér partja,
STR 193

7.1.36807.193.001
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tuberculosis may have been present at the
settlement and could also account for the pelvic
lesion observed here.

The hind limb: Dislocated hip with pseudojoint

The articulated partial skeleton of a cow with
dislocated hip has already been published
(Lyublyanovics 2023), a brief summary of the
findings should suffice here. A partially articulated
thoracic—lumbar spine, pelvic girdle, and hind limbs
of an adult cow were recovered from a trench in the
southern part of the excavation area (Boldog-diild,
Feature no. 394). The feature was broadly dated to
the Roman period. The animal, approximately 12—
14 years old with a withers height of 122 c¢m, falls
within the expected size range of contemporary
Pannonian cattle.

The right pelvis and femur were found to exhibit
severe pathological deformation (Figs. 8-9). The
femoral head had detached from the acetabulum,
and the diaphysis rearticulated with the pelvis at the
lesser trochanter, producing a pseudojoint and
marked limb shortening. Both the pseudo-
articulation and adjacent bone surfaces show
sclerosis, eburnation, and exostoses. The pelvic
bone is substantially remodelled, with external
depressions and osteophytes and an uneven,
cavernous internal surface. A rib fragment presents
a healed fracture, further indicating trauma.

Coxofemoral luxation in cattle is typically trauma-
induced, often resulting from falls, mating or
calving (Hull 1996, 48; Marchionatti et al. 2014,
247, 250). The Baracs specimen displays
craniodorsal luxation, consistent with muscular
contraction drawing the femoral head anteriorly and
superiorly. Such injuries damage the joint capsule
and femoral ligament and result in an extended,
stiff limb, impaired mobility, and chronic lameness
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medial

7.1.59366.394.001 /

Fig. 8.: Dislocated hip from Baracs—Boldog-diilé (Feature no. 394): lateral, dorsal, and medial views of the
pelvis. The red arrow and dotted line indicate the location of the pseudojoint and associated eburnation, while
the blue arrow marks remodelled bone tissue on the medial surface (after Lyublyanovics 2023)

8. abra: Csip6ficamos tehén, Baracs—Boldog-d{il6, STR 394; a medence lateralis, dorsalis és medialis képe. A
piros nyil €s a szaggatott vonal az aliziilet helyét és az ehhez kapcsolodd eburnaciot, a kék nyil a medialis
oldalon atépiilt csontszdvetet jelzi (Lyubyanovics 2023 nyoman)

n

5cm

7.1.59366.394.001

Fig. 9.: Dislocated hip from Baracs—Boldog-diil6 (Feature no. 394): caudal view of the animal’s healthy left (A)
and deformed right femur (B), and medial view of the eburnated articular surface (C) (after Lyublyanovics
2023)

9. abra: Csipdéficamos tehén, Baracs—Boldog-diilé, STR 394; az allat egészséges bal (A) és deformalt jobb (B)
combcesontja caudalis nézetbdl, és az eburnalodott uj izesiilési felszin medialis képe (C) (Lyublyanovics 2023
nyoman)
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(Reynolds 1996, 46; Tamas 1987, 336). Prognosis
in large livestock is poor, as reduction is difficult
and stabilization impossible. Untreated cases
commonly lead to the development of pseudojoints,
as observed here, with lameness persisting for
months or becoming permanent (Tamas 1987, 337-
338). The advanced eburnation and mature
periosteal growths indicate long-term survival and a
non-acute inflammatory state at death; a healed rib
fracture also points to a long interval — possibly
years — between injury and death.

Vegetius’s Digesta artis mulomedicinae (5 c. CE)
describes a “Barbarian” technique for treating hip
dislocations involving traction by ropes and animal
force (Vegetius [1748], 276-277, trans. A. Millar),
but no evidence suggests a successful intervention
here. On the other hand, the carcass shows no signs
of butchery or processing, implying that the animal
— likely a dairy cow — was kept alive despite
chronic impairment and was ultimately discarded
intact into the trench.

The hind limb: Femur with necrotic cavity

This fragment of a cattle’s right femur was brought
to light from a 2"-3"_century pit-house (Kokasdi-
ér partja, Feature no.490) along with kitchen
refuse; no sign of butchery was observed. The
ossification stage of the epiphysis suggests that the
animal died around 3.5 years of age.

Most of the trochanteric fossa is filled with dense,
nodular, remodelled bone containing multiple,
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small, possibly necrotic cavities of varying size
(Fig. 10). The trochanteric fossa is perforated
toward the medullary cavity at several points,
which may indicate sinus openings. On the internal
aspect facing the medullary cavity, the surface is
also irregular and shows signs of resorption,
although this is difficult to assess due to limescale
deposits. A small island-like osteophyte is visible
on the cranial side of the proximal diaphysis; it is
not woven but lamellar in structure, and is clearly
isolated.

The fragmentary nature of this specimen precludes
a definitive diagnosis, as it is unknown whether
lesions were present on the articular surface, along
the remainder of the diaphysis, or on other skeletal
elements. Bone diseases of diverse etiologies may
create pathways for pyogenic bacteria, allowing
secondary infection of pre-existing skeletal lesions
(Bartosiewicz 2013, 95). In the present case, the
necrotic surface and associated openings suggest
involvement of either the cancellous bone
containing red marrow or the medullary cavity,
raising the possibility of osteomyelitis accompanied
by inflammation of the surrounding soft tissues. In
light of the pathological humerus and pelvis
discussed above, it is significant that osteomyelitis
affecting red marrow and the formation of necrotic
cavities in long bones may also occur in
tuberculosis, when abscess formation leads to bone
necrosis (Lignereux & Peters 1999, 345;
Bartosiewicz 2013, 100).

7.1.38607.490.013

Fig. 10.: Fragment of a femur exhibiting necrosis in the trochanteric fossa. Baracs—Kokasdi-ér partja, Feature

no. 490

10. abra: Combcsont toredék nekrozis jeleivel a nagy forgato mogotti arokban. Baracs—Kokasdi-ér partja,

STR 490
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talus and calcaneus
7.1.38607.054.027

cranial

os centroquartale
7.1.38607.054.018 5cm

proximal distal medial

Fig. 11.: Fused talo-calcaneal joint exhibiting abnormal alignment following multiple luxations. Baracs—
Kokasdi-ér partja, Feature no. 54

11. abra: Tobbszords ficam utan rossz szogben rogziilt 1abtdiziilet (csiga- és sarokcsont). Baracs—Kokasdi-ér
partja, STR 54

HNM PCC

National Institute of Archaeology Medicalcorex
Archaeometry Laboratory SATURNS8000 1717VB

Fig. 12.: Mediolateral and craniocaudal radiographs of the fused talus and calcaneus, showing altered joint
morphology

12. abra: Az 6sszendtt és torzult csiga- és sarokcsont mediolateralis és craniocaudalis rontgenképe
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The deep musculature of the hip joint must have
been affected — most notably the gemelli and the
external obturator muscles, which insert into the
trochanteric fossa, as well as the gluteus medius and
gluteus accessorius muscles, which insert around
the greater trochanter. These muscles are primarily
responsible for lateral rotation, supination, and
abduction of the limb. The newly formed bone on
the cranial surface is located approximately at the
origin of the vastus intermedius, a component of the
quadriceps femoris group that contributes to hip
flexion and stabilization of the stifle joint (Budras
& Habel 2003, 107). Together, these alterations
indicate a complex impairment of mobility and call
into question the animal’s ability to perform
traction work.

The hind limb: Dislocated and fused tarsal joint

This specimen was recovered from a 2"-century
pit-house in the northern sector of the settlement
(Kokasdi-ér partja, Feature no.54) as a disarti-
culated element within a deposit of mixed refuse.
An os centroquartale, likely originating from the
same joint, was also recovered from this context.
However, it cannot be established whether the
elements were originally articulated or deposited
separately, as the pathological condition was not
identified during excavation and the bones were
neither photographed in situ nor separated from the
surrounding refuse deposit. Consequently, the fused
talus and calcaneus and the os centroquartale were
assigned separate ID numbers.

The tuber calcanei was not preserved, most likely
as a result of gnawing. Nevertheless, the overall
dimensions of the elements and the thickness of the
cortical bone indicate that the individual was fully
adult. The sex of the animal could not be deter-
mined.

The talus and calcaneus are ankylosed in an
abnormal orientation, displaying distorted articular
surfaces and extensive exostoses (Figs. 11-12). The
two bones are fused at an angle of approximately
90°, with the facies articularis calcanei oriented
dorsally. The originally cranial surface of the talus
is rotated ventrally and broadened, forming an
abnormal articulation with the os centroquartale.
The medial surface of the astragalus is deformed by
exostoses, while the (originally) laterodorsal
condyle shows slight eburnation, likely resulting
from contact with the displaced os malleolare. The
cranial portion of the calcaneus is markedly
deformed and bears numerous exostoses. On the
dorsal surface of the sustentaculum tali, a pseudo-
articulation is evident, indicating abnormal contact
with the tibia. This likely resulted in an atypical
angulation of the tibia relative to the metatarsal,
with the tibia and processus calcanei positioned
nearly parallel to one another, thereby restricting
hock mobility (Fig.13). Notably, there is no
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evidence of woven bone or other indicators of acute
inflammation at the time of death, and the amount
of newly formed bone is minimal relative to the
severity of the injury.

calc

normal hock after injury

Fig. 13.: Schematic reconstruction of the hock
bones’ position post-luxation, illustrating the
abnormal angulation and restricted mobility

13.4bra: A csank csontjainak rekonstrualt
pozicidja a ficam utan. J61 megfigyelhetd a végtag
abnormalis szoge ¢és az iziilet csokkent mobilitasa

The ventral articular surface of the os
centroquartale, which articulates with the fused
second and third tarsal bones, exhibits exostoses,
accompanied by osteophyte formation along the
cranial margin. Assessment is, however, limited by
damage to the specimen and limescale deposition.
On the ventral aspect, along the medial margin of
the articular surface for the metatarsal, a narrow
strip of eburnation is present, indicating that the
distal elements of the limb were also involved,
although these have not been recovered.

This clearly represents a case of multiple luxations,
involving the talo-tibial, talo-centroquartal, and
talo-calcaneal joints. Such an injury could only
have occurred if the bones of the tarsal joint were
displaced far enough from one another to allow the
talus to rotate within the joint capsule. The most
plausible scenario is that the animal panicked and
struggled violently when its leg became trapped,
causing sufficient separation of the bones to disrupt
the joint. Modern examples of similar injuries
suggest a traumatic origin; reported cases include
getting a leg caught in the manger and being shoved
around by other cattle, as well as slipping in the
gutter (Arighi et al. 1987). The fixation of the joint
in this position must have resulted in a post-legged
or straight-hocked animal with considerably
impaired mobility, and the position of the hock
must have impacted the position and weight-
bearing of the phalanges and hooves, as well as the
position of the hip. Post-legged cattle are more
prone to develop joint, tendon and hoof diseases
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(Wolfe 2018, 155), and they often have a short,
uneven stride resulting from restricted mobility and
are at a greater risk of injury (e.g. lameness, bone
fractures) (Sitz et al. 2023). Problems with the
weight-bearing of hooves, either in the injured leg
or in the ones compensating for it, could lead to
further complications, such as sole ulcers.

Although luxation of the hock joint is rarely
documented in the contemporary veterinary
literature, a closely comparable case was reported
in an 18-month-old Holstein heifer presented with
non-weight-bearing lameness (Constant et al.
2015). In this case, the affected hind limb was fixed
in a flexed position and exhibited marked swelling
and pain at the level of the hock. Radiographic
examination detected rotation of the talus with
entrapment of the calcaneal coracoid process
beneath the lateral ridge of the plantar trochlea of
the talus, while the talo-tibial joint remained mostly
unaffected. Multiple bony fragments consistent
with medial and lateral ligament avulsions were
also identified. The heifer was unable to stand, and
despite several partially successful attempts to
reduce the luxation — including mechanical traction
under anesthesia, external coaptation using a cast,
and the use of a standing aid (sling) — the joint
repeatedly reluxated, and the animal subsequently
developed clinical signs of bilateral radial nerve
paralysis. Because the owner declined surgical
intervention, the heifer was euthanized. Necropsy
revealed a comminuted plantaromedial fracture of
the centroquartal bone at the attachment site of the
medial collateral ligaments.

A comparison of the published photographs of the
above-mentioned luxation (Constant et al. 2015,
Fig. 4) with the Baracs specimen shows clear
parallels. In the Baracs individual, however, the
degree of displacement appears to have been more
pronounced: the coracoid process seems not to have
been entrapped, but the tibia eventually moved on
top of the sustentaculum tali of the calcaneus,
creating a pseudo-joint there. This advanced
(re?)luxation may have been the result of attempts
at mechanical reduction undertaken by the animal’s
owners, potentially employing a traction technique
analogous to that described by Vegetius, or of the
animal’s own movements.

Even in the modern praxis, tibiotarsal joint luxation
is often difficult to reduce due to the rapid
development of haematoma, soft-tissue swelling,
and contraction of the periarticular musculature.
However, once in place, external support and
immobilization during the healing period is usually
sufficient to prevent reluxation, and no splint or
bandage is required in the postoperative period, but
the animal must be confined in a stall for one or
two months (Nichols & Lardé¢ 2014, 214). In
Roman times, only conservative management was
available. Even today, the prognosis remains poor

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

99

in the absence of surgical intervention, although
successful outcomes have been documented in
which cattle regained ambulatory function shortly
after conservative treatment (Arighi et al. 1987).
Comparable cases of bilateral dorsal rotation of the
talus accompanied by subluxation of the tibio-
tarsal, talo-calcaneal, and proximal intertarsal joints
have been reported in camelids as well, including a
14-month-old female alpaca treated surgically with
screws (Duesterdieck-Zellmer 2022) and a five-
month-old male llama managed without surgery
(Peavey et al. 2000). The alpaca recovered full
mobility, whereas the untreated llama remained
lame eight months post-injury. In these camelids,
however, the mechanical load borne by the hind
limb is considerably smaller than in cattle.

The present case is significant because it indicates
that the animal survived long enough for osseous
fusion and sclerosis to develop — processes that
require several months at least. Whether the
individual remained ambulatory during this period
remains uncertain, though modern analogies
strongly suggest that this would have been unlikely
without some human intervention. The condition is
certainly painful, even if this is not necessarily
evident. The aforementioned alpaca displayed no
overt pain during manual manipulation of the
lesion, but its elevated rectal temperature, heart
rate, and respiratory rate indicated substantial
physiological stress (Duesterdieck-Zellmer 2022).
In the remaining published cases, the animals
exhibited unmistakable signs of severe pain and
were unable to stand or ambulate normally, if at all.
It is unlikely that an animal in this condition would
have gone unnoticed in Roman times. In the Baracs
specimen, the presence of a pseudojoint on the
dorsal aspect of the sustentaculum tali indicates that
the altered hock joint had regained a limited degree
of mobility: the fused talus—calcaneus complex
could articulate, to some extent, against the tibia.
The formation of this pseudojoint further implies
that the animal was not continuously confined;
repetitive movement and sustained pressure from
the distal tibia produced the eburnated surface
observed on the sustentaculum tali. However, as the
calcaneal tuberosity serves as the insertion point of
a number of tendons, such as that of the large
gastrocnemius muscle, the abnormal placement of
the calcaneus must have had a detrimental effect on
the movement of the hind limb in general.

The hind limb: Tarsal arthropathy

A deformed tarso-metatarsal joint, involving a
proximal metatarsus and an os centroquartale,
came to light from a 2"-century pit house
(Kokasdi-ér partja, Feature no. 147). The finds are
partially burnt. The structure yielded considerable
amounts of pottery, grinding stones, iron and
bronze tools, glass vessels, blast-furnace slag, and
burnt animal bones.
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The joint exhibits deformation accompanied by
severe arthritis, although no fusion is evident
(Fig. 14). The articular surface of the proximal
metatarsus is altered, displaying a porous, irregular,
necrotic morphology and subchondral pitting, with
minor perforations. The proximal epiphysis is
markedly expanded mediolaterally, with especially
pronounced lateral broadening. The surface
articulating with the large cuneiform is less severe-
ly affected. Caudally, the surface articulating with
the sesamoid also shows signs of inflammation,
with evidence of resorptive bone remodelling. On
the corresponding os centroquartale, the articular
surface with the metatarsus displays a similarly
porous, pitted and deformed bone structure, where-
as the surface adjoining the large cuneiform bone
presents pathological alteration only along its
margin, otherwise it seems normal. The Patholog-
ical Index (after Bartosiewicz et al. 1997) is 0.42.

Such deformations are typical of infected chronic
injuries characterized by soft tissue degradation.
The main symptom, the extensive remodelling, the
substantial destruction of the articular surface and
the underlying cancellous bone, along with the
pitted, necrotic character of these surfaces suggest
infectious arthropathy (O’Connor 2008, 178-179),
which is a common condition in cattle
(Verschooten & Demoor 1974, 60). Spavin, the
fusion of the tarsals and the proximal metatarsal, is
often reported in large domesticates in the
zooarchaeological record. In typical spavin, the
marginal osteophytes create a “bridge” but the
articular surfaces are not affected. In this case,
however, the presence of lipping and marginal
osteophytes may suggest secondary osteoarthrosis
indicative of an early stage of spavin, which can
result from necrosis, fractures, septic arthritis, or
metabolic joint disorders (Stevanovic et al. 2025,
it).

A number of agents including bacteria, viruses and
fungi can cause septic arthritis, but it is most often
caused by bacteria in large domesticates as a sequel
of septicemia (Stevanovic et al. 2025, wv).
Tuberculosis and brucellosis can result in similar
lesions on the skeleton in cattle; brucellosis can
cause chronic arthritis, polyarthrithis and ankylosis,
as well as granulous lesions on the vertebrae
(Lignereux and Peters 1999, 345; Bartosiewicz
2013, 102). Brucellosis hardly goes unnoticed in a
reproductive herd, as the main symptoms include
abortion and giving birth to weak calves (Rehman
et al. 2025, 1523). This disease often targets joints,
bursae and tendon sheaths, and may manifest on the
adjacent bones as focally extensive periosteal
responses; however, no definitive archaeological
cases are known in animals, although in humans, a
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metatarsal proximal 7.1.38607.147.026

os centroquartale distal

Fig. 14.: Tarsal arthropathy. Baracs—Kokasdi-ér
partja, Feature no. 147

14. abra: Labtdiziilet gyulladasa. Baracs—Kokasdi-
ér partja, STR 147

few cases have been published (Bendrey et al.
2019, 102-104).

Septic arthritis may develop due to trauma as well,
most often in the interphalangeal joints and the
fetlock, with fetlock and tarsal joints more
frequently involved in adults than in calves
(Desrochers & Francoz 2014). In the present case,
radiological examination did not indicate trauma,
bearing in mind that the bones are fragmented and
the affected part may be missing. When the
cartilage is destroyed, the bone itself may be
infected and osteomyelitis develops (Verschooten
& Demoor 1974, 60). The condition presents in the
live animal as weight-bearing lameness, joint
swelling, as well as pain and heat on joint palpation
and manipulation, indicating a significant
impairment of mobility and work capacity.

The porous tissue of the affected area suggests that
the inflammation was ongoing at the time of death.
It is important to note, however, that the condition
must have been present for some time for this
extent of bone remodelling to occur; in the case of
septic arthritis in the interphalangeal joint — where
this type of lesion has been extensively studied —
bone changes may occur no earlier than 14 days
after the onset of the inflammation (Heppelmann et
al. 2009, 408).

This form of lameness probably did not go
unnoticed. In terms of contemporary treatment,
Vegetius has a number of propositions in
connection with swollen and injured joints in
horses; these involve wrapping the leg with wool,
clay, nettles, salt, cumin, vinegar and dung
(Mulomedicina, BookI, Chapter 13), which
probably proved ineffective in treating severe
bacterial infections.
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Discussion

Pathologies in cattle have mostly been studied in
terms of traction. The identification of work-related
pathologies presents a persistent challenge,
particularly when only disarticulated bone
fragments are available, as work-related trauma or
repetitive  strain may lead to secondary
inflammation or infection as well. Definitive
attribution of traumatic lesions to activities such as
traction is possible only in exceptionally rare cases,
and joint pathologies or inflammation caused by
excessive physical strain may arise from a variety
of etiologies.

In their analysis of cattle remains from Bronze and
Iron Age Anatolia, Crabbé et al. (2025)
demonstrated a strong correlation between traction-
related skeletal stress, large body size, and a high
proportion of adult animals during periods of
economic expansion. They further noted that in
regions characterized by increased agricultural
output, the prevalence of traction-related
pathologies rose accordingly. The historical context
suggests that this framework may also be applicable
to Baracs.

In peacetime, the Roman army drew its provisions
from multiple sources, primarily through subjecting
the civilian population of the provinces to
requisitioning or compulsory sale at fixed prices
(Davies 1971, 128). Nearby Roman military
installations, including the forts of Annamatia and
Intercisa, would have relied on surrounding rural
settlements for the production of food to sustain the
stationed troops, as has been observed at other sites
in the immediate hinterland of the limes (Bir6 2017,
184-191). In her comprehensive analysis, Sz. Bird
identifies Baracs as one of the hinterland
settlements that played a role in provisioning
Roman military establishments with agricultural
products (Bir6 2017, 185, Abb. 183, 188, Tab. 12).
This assumption is supported by the close
proximity of the auxiliary fort of Annamatia,
situated approximately 5 km from the settlement,
which was already in existence at the time of the
fort’s construction. However, no direct evidence of
army procurement has been identified at Baracs. By
contrast, at Levél and Mosonszentmiklds the supply
of the forts of Ad Flexum and Quadrata is indicated
by the large quantities of skeletal remains left after
slaughter and the sale of meat, particularly distal
limb elements and fragments of the skull (Biro
2017, 187). Such a pattern is not observed at
Baracs, where most of the faunal assemblage
derives from the trunk and the meat-bearing
portions of the limbs. However, animals sold live
and slaughtered off-site would not normally leave
archaeologically detectable remains within the
settlement. Cattle raised specifically for market
supply and traded on the hoof would be more likely
to appear in the faunal assemblages of the military
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sites, whereas the remains of meat-bearing body
parts recovered from the settlement most plausibly
derive from animals exploited locally for meat,
dairy production and traction. Ditch systems
interpreted as animal enclosures may likewise
provide evidence for livestock breeding, as
demonstrated at Mosonszentmiklos, Acs and
Dunaféldvar (Biré 2017, 173); no such features
have been identified at Baracs. Nevertheless, the
quantity of faunal remains may reflect the scale of
animal husbandry and indirectly suggest the
exchange or trade of animal products.

However, there is little material evidence to suggest
the accumulation of wealth at Baracs that might be
expected from a profitable trade in beef or dairy
products. The artefactual assemblage is dominated
by simple household ceramics, while the
architectural evidence — primarily pit-houses —
indicates a modest rural settlement associated with
the local Celtic-Roman population. It is more likely
that beef and dairy production was oriented mainly
toward household consumption rather than market
exchange, and that animals kept for milk production
were simultaneously employed for traction and
reproduction.

Under conditions of intensified agricultural
cultivation or increased transport distances to meet
military demand, skeletal pathologies associated
with overwork would be expected to occur more
frequently in animals used in traction. Phalanges
are particularly prone to skeletal remodelling due to
their role in transmitting force and absorbing
mechanical stress during locomotion and are
therefore frequently examined in studies of traction
and draught use in cattle. Morphological alterations
may also occur in the phalanges of modern non-
draught cattle, as factors such as age, body mass,
and stalling conditions can affect joint morphology
(Rassadnikov 2021); however, these changes are
generally limited in severity. At Baracs, lesions
typically associated with traction work — such as
exostoses and eburnation on phalanges, as well as
metapodial asymmetry — were sporadically
observed. Although the majority of pathological
changes affected the hind limbs, suggesting some
impact of traction, the overall frequency of such
lesions remains low. Of the 162 identified cattle
phalanges, only eight exhibited pathological
alterations, while 15 of the 256 metapodia showed
signs of pathology. In total, traction-related lesions
(including exostoses and lipping on phalanges and
metapodia, and metapodial asymmetry) were
recorded in 21 cases, representing 0.6% of the total
cattle assemblage. The mean Pathological Index
value (after Bartosiewicz et al. 1997) is 0.16
(minimum 0.05, maximum 0.45; standard deviation
0.14), indicating that skeletal deformations com-
monly associated with sustained traction use are not
pronounced in this assemblage.



Archeometriai Miihely 2026/XXII1./2.

Relatively little is known about the agricultural
practices of Celtic-Roman villages in the limes
zone, it is nonetheless worth noting that in the
Carpathian Basin between the Ist and 5™ centuries
CE, cultivation was primarily carried out using the
symmetrical, simple ard plough (Balassi 1973, 94).
Although a heavy moldboard plough capable of
deeper tillage over larger areas was developed
during the 374" centuries CE, its use in the Baracs
area is unlikely, as this technology emerged in
response to environmental conditions characteristic
of regions north of the Alps (Margaritis & Jones
2008, 170). The area surrounding Baracs is
dominated by loam, sandy loam, and silty loam
soils with a moderate clay content, comparable to
the western, Danube-adjacent zone of the Great
Hungarian Plain; these soil properties are
considered  temporally stable and largely
independent of land use (Toth et al. 2015). Such
soils are well suited to agricultural production and
are relatively easy to cultivate compared to clay-
rich substrates. Consequently, local soil conditions
alone would not have required unusually high
traction forces during ploughing that might
otherwise be expected to result in pathological
skeletal changes, unless draught animals were
subjected to sustained or intensified workloads. The
use of cows for both dairy and traction is a well-
known phenomenon, and such dual-purpose
exploitation has been shown to be less likely to
result in pronounced work-related osteomorpho-
logical changes (Bartosiewicz et al. 1997, 119). It is
important to add that, in addition to traction work,
pregnancy also alters the weight distribution on the
limbs: the growth of body mass and the shift in the
center of gravity may have contributed to
physiological stress in dairy cows that were
repeatedly bred.

As demonstrated in the case studies, cattle that
became lame — or even temporarily recumbent —
were not immediately slaughtered for consumption.
Instead, they appear to have been afforded rest,
fodder, and possibly rudimentary forms of
treatment, enabling at least partial recovery of
mobility. This is also reflected in the kill-off
patterns, which are overwhelmingly dominated by
adult individuals. Owing to the fragmented nature
of the assemblage and the lack of butchering marks,
it is not possible to determine whether these
animals were ultimately culled, died of natural
causes, or were subsequently consumed.
Interpretation is further hampered by the lack of a
refined internal chronology. Notably, 36.1% of all
Roman-period faunal remains — including 106
pathological/subpathological specimens, represent-
ing 40.8% of all Roman-period pathological finds —
derive from building-related contexts, suggesting
secondary deposition following the abandonment of
these structures. An average of 60 animal bones
was recovered from features associated with
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buildings (minimum 1, maximum 392 specimens;
standard deviation 80.55; median 28). The
substantial variability in the volume of material
deposited in these contexts likely reflects differing
depositional processes, thereby further complicat-
ing taphonomic and behavioral interpretations.

In addition to beef, demand for dairy products may
have increased as a consequence of the military
presence in the region, given that cheese constituted
a staple component of the soldiers’ diet (Davies
1971, 125). Among the sexed Roman-period cattle
remains, 62 specimens were identified as cows,
compared to 10 bulls and 13 oxen. This distribution
may indicate an emphasis on dairy production and
is consistent with the selective removal (possibly
selling) of young males for meat. Such a strategy
would also account for the continued maintenance
of cows that were no longer suitable for traction but
remained reproductive.

Systemic bacterial infections can result in wide-
spread skeletal alterations. These changes can be
effectively investigated when complete skeletons
are recovered and when osteological observations
are complemented by biomolecular analyses aimed
at identifying the causative pathogens (see e.g.
Bendrey et al. 2008). The pathological finds
discussed above suggest that inflammation-induc-
ing diseases, such as tuberculosis and brucellosis,
may have been present within the livestock
population at levels sufficient to produce skeletal
manifestations in at least a limited number of
individuals. As zoonoses can be transmitted to
humans through the consumption of contaminated,
unpasteurized dairy products, some form of herd
management or selective culling must have been
practiced. In situations where replacement animals
were scarce, the removal of infected individuals
must have increased the likelihood of survival for
non-infected members of the herd. Comparable
dynamics are observed in modern dairy herds,
where elevated culling rates due to Mycobacterium
infection may necessitate the retention of cows
affected by lameness or chronic mastitis — animals
that would otherwise be culled — in order to
maintain herd structure and productivity (Breen et
al. 2012, 39). While this reflects contemporary
management strategies aimed at maximizing milk
yield, similar considerations are likely to have been
operative in Roman-period contexts, regardless of
whether dairy production was a primary objective
or part of a broader multipurpose exploitation
strategy. Disease-driven culling pressures may have
influenced herd-management decisions, encourage-
ing the retention of injured or chronically ill
animals during periods of zoonotic outbreaks, while
infected individuals — removed pre-emptively and
lacking diagnostic skeletal alterations — remain
archaeologically invisible. These observations are
consistent with the low Pathological Index values
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recorded for the metapodials and phalanges, as well
as with the presence of possible infection-related
lesions on other skeletal elements. Nevertheless,
this interpretation remains tentative in the absence
of direct biomolecular evidence of pathogens and
given the uncertainties of deposition. Furthermore,
the assemblage may have accumulated over the
course of one or two centuries, and it is unclear
whether these patterns reflect herd-management
decisions made in response to a discrete epidemic
episode or rather a long-term condition inter-
mittently affecting the livestock population.

Decisions concerning the retention or removal of
diseased animals would have been strongly
conditioned by both the economic circumstances of
individual communities and their awareness of
livestock diseases and their consequences. Classical
authors indicate that respiratory conditions were
recognized in antiquity as affecting cattle.
Columella, for example, notes that “ulceration of
the lungs is also a source of great destruction to
cattle,” while Pliny and Vegetius likewise refer to
this condition, emphasizing its severity and
zoonotic potential, and proposing treatments that
seem ineffective from a modern perspective
(Meinecke 1927, 395-399). At the same time, some
ancient sources provide plausible recommendations
for disease management through segregation.
Columella explicitly advocates the separation of
affected animals, stating that when disease strikes a
herd, the cattle should be divided into groups,
infected individuals isolated from healthy stock,
and relocated to areas where no other herds are
pastured, in order to prevent further contagion (De
re rustica 6.5.2). Despite these prescriptive
accounts, there is no direct evidence for how such
diseases were perceived or managed in the frontier
regions of the Roman Empire, including the rural
settlements of Pannonia. In contexts where beef and
dairy production entered broader exchange net-
works, it is plausible that some degree of disease
control was exercised by the Roman administration
over livestock supplying the military. Nevertheless,
in the absence of documentary evidence, the
existence and nature of such regulatory practices
remain speculative.

Little is known about the prevalence of zoonotic
diseases in Roman-period Pannonia. Nevertheless,
a limited number of human skeletal remains
displaying lesions consistent with tuberculosis have
been reported, and the mobility of the Roman army
has been proposed as a factor contributing to the
spread of the disease across Europe (Hajdu et al.
2012). The extent to which tuberculosis affected
animal populations in Roman Pannonia, or the
degree to which transmission occurred between
livestock and humans, is uncertain. Bovine tuber-
culosis may remain undetected for prolonged
periods, as the early stages are typically asympto-
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matic and the disease may persist in a subclinical
state for months or even years until organ involve-
ment becomes sufficiently advanced to cause
functional impairment (Domingo et al. 2014). In
more advanced stages, clinical signs may include
general weakness, low-grade fluctuating fever,
progressive emaciation, and reduced appetite;
respiratory symptoms such as dyspnoea, cough, or
tachypnoea may develop when pulmonary involve-
ment is present (Khairullah et al. 2024).

In this context, the high number of articulated
animal remains recovered from the site is
noteworthy, as such deposits may represent animals
that collapsed or were culled due to infectious
disease and subsequently buried after being deemed
unsuitable for use. The majority of these articulated
carcasses belong to dogs, a species known to be
susceptible to Mycobacterium infection through
contact with infected cattle. In contrast, whole or
partial skeletons of livestock from the Roman
period are rare, comprising only two cattle
(including the individual with a dislocated hip
discussed here), three horses, one sheep, and two
pigs. None of these specimens exhibited skeletal
lesions diagnostic of tuberculosis. A definitive
diagnosis would require biomolecular confirmation,
such as ancient DNA analysis demonstrating the
presence of the Mycobacterium complex or the
identification of mycolic acids.

Conclusions

The pathologies recorded at Baracs present a
coherent picture of prolonged survival under
conditions of repeated mechanical stress, trauma, and
chronic disease within a Celtic-Roman rural
community integrated into the economic zone of the
military forts along the Danubian Ilimes. The
unusually high proportion and character of skeletal
lesions point to a multipurpose use, with cattle often
kept alive well beyond the onset of debilitating
conditions. Several cases demonstrate advanced
remodelling, pseudo-joint formation, ankylosis, and
chronic infection, all of which require months or
years to develop, indicating tolerance of long-term
lameness rather than immediate culling. At the same
time, the presence of inflammatory, probably infec-
tious diseases highlights the health risks inherent in
close human—animal cohabitation and limited veteri-
nary intervention. Taken together, these findings
suggest a management strategy shaped by economic
necessity, in which impaired animals were
maintained as long as they retained residual utility or
value in dairy production, possibly due to the lack of
resources to replace the infected and culled livestock.
The Baracs assemblage thus contributes evidence to
ongoing debates about animal welfare, exploitation,
and disease ecology in Roman-period provincial
settlements, underscoring the value of detailed paleo-
pathological analyses for reconstructing human—
animal relationships in the past.
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MIGRATION PERIOD ANIMAL REMAINS FROM THE 1966
EXCAVATIONS OF TREBY BORG (OLAND, SWEDEN)

NEPVANDORLAS KORI ALLATMARADVANYOK TREBY BORG
(OLAND, SVEDORSZAG) 1966-OS ASATASABOL®

BARTOSIEWICZ, Laszl6'

! Osteoarchaeological Research Laboratory, Stockholm University, Lilla Frescativigen 7.
106 91 Stockholm, Sweden

E-mail: laszlo.bartosiewicz@ofl.su.se

Abstract

This paper summarizes the first archaeozoological results of a project aimed at investigating a period of climate
change in Scandinavia, which coincided with a societal crisis between 300—700 CE. Research is carried out in a
clearly defined geographical area, the island of Oland in the Baltic Sea. We will study one of the more
prominent features of Olandic societies at that time, so-called ringforts whose exact function is still to be
understood. A well-known example of these features is the settlement of Eketorp, fully excavated in the 1960s.
The material studied here comes from the 1966 excavation of a house from the nearby ringfort of Treby borg. It
is the time of the excavation that connects the two sites: half a century ago, animal bones were collected by
hand, evidently influencing the resolution of recovery. Thus, two sites can be reliably compared to each other,
rather than to future materials resulting from the extensive use of sieving. The majority of large bones
retrievable by hand include those of domesticates, especially bovids. Pigs also played a role in meat
provisioning. The evidence of hunting is practically absent, which makes the occurrence of a wild boar tooth
even more interesting. All this information will be integrated with future results within the framework of the
interdisciplinary project.

Kivonat

Ez a tanulmadny egy olyan projekt elsé régészeti allattani eredményeit foglalja Ossze, amelynek célja egy
éghajlatvaltozasi iddszak vizsgalata Skandinaviaban. A Kr. u. 300 és 700 kozotti évszazadok egybeestek az akkor
zajlé tarsadalmi valsaggal. A kutatds egy jél koriilhatdrolt teriileten, a balti-tengeri Oland szigetén zajlik. Ott a
korabeli tarsadalmak egyik legkiemelkeddobb jellegzetességét, az ugynevezett korerddoket célozza, amelyek
pontos szerepe mindmdig ismeretlen. Ezek egyik jol ismert példdaja Eketorp, amelyet az 1960-as években tartak
fel. Az itt vizsgalt anyag a kozeli Treby borg kéreréditményében taldlhato haz 1966-os asatasabol szarmazik. Ezt
a ket lelohelyet a feltarasok ideje koti Ossze: fél évszazada még csak kézzel gyiijtétték az allatcsontokat, ami
nyilvan befolyasolja az adatok pontossagat. Kovetkezésképpen, mig ez a ket lelohely egymdssal jol
osszehasonlithato, a mai asatasok a szitalas széles kori hasznalatanak koszonhetéen mas osszetételii
leletanyagokat eredményeznek. Az itt vizsgalt leletegyiittesben a kézzel gyiijtott, nagyméretii csontok tébbsége
haziallatoke, kiilondsen kérédzoke, de a sertések is szerepet jatszottak a husellatasban. Vadaszatra utalo leletek
lényegében nincsenek, ami az egyetlen vaddisznomaradvanyt még érdekesebbé teszi. Ezeket az megfigyeléseket a
jovobeli eredményekkel az interdiszciplinaris projekt keretében vetjiik majd egybe.
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Fig. 1.: The locations of Treby borg and Eketorp on the southern tip of Oland

1. abra: Treby borg és Eketorp elhelyezkedése Oland déli részén

Introduction

The Migration Period (370-550CE) was a
turbulent time in Europe. The gradual collapse of
the Western Roman Empire, invasions by Huns and
various Germanic tribes as well as the deterioration
of climate after 536 CE had far-reaching on
societies across Europe, including Scandinavia
(Lund Hansen 1987; Biintgen et al. 2016; Arjava
2005; Griaslund 2007; Anagnostou et al. 2024). A
current project, titled “Crisis, conflict and climate —
societal change in Scandinavia 300-700 CE”, has
addressed various dimensions of this complex
phenomenon. The island of Oland, only about 5 km
off the mainland across the Kalmar Strait in the
Baltic Sea was selected as the area of investigations
due to its clearly defined natural boundaries.

The area of Oland is 1342 km?, with a length of
137 km, that is its average width of the island is
only 10 km. The highest point is Hogsrum, rising
55 m above sea level (Fig. 1). A special geological
feature, Stora Alvaret, is a 37 km long and 15 km
wide barren limestone terrace in the southern half
of the island (Gidstam 1998), being the world’s
largest contiguous biotope of this type. The thin soil
and limestone make it suitable mostly for grazing

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

and haymaking. Additional habitats include coastal
meadows, another important scene for grazing. The
rest is covered by a mosaic landscape that includes
a mixture of deciduous forest, hazel-dominated
bushland, as well as calcareous bogs and pastures.
Oland’s contemporary environment is characterised
by a unique agricultural landscape shaped by the
climate, the limestone bedrock and a long history of
human exploitation, mainly through grazing. In
2000, the Agricultural Landscape of Southern
Oland was granted the World Heritage Site status
(UNESCO 2000).

In spite of the more northerly latitude, the climate
of Oland’s northern section is milder than the south,
since daytime warm air over the nearby landmass is
better retained by the sea during the night. The
south, where the two settlements under discussion
are located is relatively cooler as the island narrows
into a pointed tip (Areskog 1941).

A zoological, albeit episodic curiosity of Oland’s
history is that it served as royal game reserves
beginning with the late Middle Ages and became an
officially designated royal game park between
1569-1801. During this period, islanders did not
own their land and had limited hunting rights.
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Fig. 2.: Coat of arms granted to Oland in the late
Middle Ages, visually referring to its status as a
game reserve (Wikimedia Commons CC BY-SA
3.0)

2. abra: Oland késé kozépkorban adomanyozott
cimere képileg is utal a sziget akkori vadrezervatum
voltara (Wikimedia Commons CC BY-SA 3.0)

The coat of arms, granted to Oland in 1560,
originally showed a stag, but was transferred to the
island of Aland in 1569. In 1944, a red collar was
added and the antlers and claws were colored red in
the Oland coat of arms to distinguish it from that
used by Aland (Fig.2). Human use of the
landscape, which was protected for part of the
island’s history, still plays a central role in shaping
the current environment.

Archaeological research is focused on the
abandonment of some 15 known ring-forts on the
island, as a putative symptom of multiple crises
during the Migration Period. It must be noted,
however, that interpretations of these stone
constructions have strongly varied. While the term
‘fort’ has military connotations, in addition to a
possible defensive function other uses need to be
also considered. According to Fallgren (2009, 40),
the prehistoric ring-forts should not be necessarily
seen as elite settlements inhabited by people who
exploited their respective settlement districts: from
this point of view, they cannot be compared to the
medieval fortified manors provisioned by farmers
in the surrounding areas. “Despite ... their high
walls and relatively large dimensions, the biggest of
the Iron Age farms in the agricultural areas would
only just fit inside one of the very largest forts”
(Fallgren 2009, 41). There are several signs that
make researchers to conclude that the ring-forts on
Oland functioned as sites for various meetings and
communal events (e.g. Stenberger 1933, 242;
Nésman 1976, 51) as important central places for
the surrounding villages (Fallgren 2009, 46-47).
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Fig. 3: Linnaeus’ sketch of the triple ringfort of
Treby borg (Linnaeus 1745)

3.abra: Linné vazlata Treby borg harmas
korerédjérdl (Linnaeus 1745)

Material and Method

The triple ring-fort of Treby borg has been known
for a considerably long time; it appears in
Linnaeus’ account (Fig.3) when he travelled to
Oland in May 1741 accompanied by his students
from Uppsala University (Linnaeus 1745). The
animal remains discussed in this paper originate
from the excavations at a small section of the triple
stone construction. An authentic archaeological site
plan (Fig. 4) was published in Mérten Stenberger’s
PhD thesis (Stenberger 1933). Treby’s three
conjoined ring-forts revealed 76 house foundations,
placing it somewhere between the medium-sized
and the large ring-fort s on Oland in Fallgren’s
(2009, 29) classification. The exact chronology of
the ring walls defining the three spatial units is
unknown. The structure suggests that the central
section may have been built first, but it is
impossible to tell how soon the additions were
made.
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Fig. 186. Plan av Treby borg.

Fig. 4: The site plan of Treby borg (Sternberger
1933). The remains of a modern farmstead are
shown in the SW section. The small arrow was
added to indicate the approximate place of the 1966
excavation in the NE section

4. abra: Treby borg helyszinrajza (Sternberger
1933). A délnyugati egységben modern kori tanya
maradvanyai lathatok. Az utdlag berajzolt nyil az
1966-0s asatas hozzavetdleges helyét jelzi az
északkeleti egységben
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Fig. 5: The chronological positions of Treby borg
and Eketorp and the approximate degree of
excavation at the two sites (the black slices of the
pie charts)

5. abra: Treby borg ¢és Eketorp id6érendi helyzete és
a két leldhelyen végzett feltarasok hozzavetdleges
aranya (a kordiagramok fekete szeletei)

The excavations of limited extent were carried out
at the site by Birgitta Skarin Frykman in 1966, as a
spin-off of the large-scale Eketorp project. The site
is located only 6.72 km north of that famous,
almost fully excavated ring-fort, part of a UNESCO
World Heritage Site. Chronologically, Treby borg
represents Eketorp’s I (300+£50 to 500+50 CE) and
II (400+50 to 700+50 CE) phases (Fig. 5). Based on
its distance from the ring-forts at Eketorp and
Triberga as well as its location in relation to
neighboring agrarian settlements, Treby borg may
have been used by three different settlement
districts (Fallgren 2009, 37).
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In this report, the material will be interpreted along
two non-derived (i.e. direct, empirical) measures:

- The number of identifiable specimens (NISP
henceforth) is conventionally used in the
specialist literature but is biased by both
fragmentation and redundancies caused by the
possibility that several bone specimens (and
their disparate fragments) originate from the
same individual.

- Specimen weights partially compensate for the
bias caused by fragmentation and due to the
correlation between the weight of the skeleton
and the entire body; they may be seen as a better
proxy to meat consumption than NISP.
However, the specific weight of bones may be
influenced by the state of preservation (leaching
vs fossilization).

Based on highly fragmented and commingled food
remains reconstructing the contradictory minimum
number of individuals (MNI) can be laden with
inaccuracies (Bartosiewicz & Bonsall 2018) and
was not attempted in this report. It is a method that
is useful in the evaluation of special deposits such
as multiple animal burials.

Due to the high fragmentation of the material,
series of at least three adjacent lower cheek teeth
were not consistently available for the precise
dental ageing of livestock (Grant 1982). However,
information on tooth eruption as well as wear on
loose teeth was taken into consideration whenever
possible. The epiphyseal ageing of postcranial
skeletal elements was carried out when the degree
of fusion was recognizable (Chaix & M¢niel 2001).
An important caveat in epiphyseal ageing is that the
missing epiphysis of incomplete bones might show
a different degree of fusion. Such fragments,
therefore, provide only a ferminus post quem
estimate in the case of elements whose absent
epiphysis may be fusing later (Bartosiewicz 2017).
As epiphyseal age depends on the environment,
including nutrition (influenced by latitude/climate),
the ages identified were not expressed in absolute
(years) but in biological terms (juvenile, subadult,
etc.). This also facilitates the comparison of age
distributions between different species.

Due to heavy fragmentation, only 17 mammalian
bones were found in a measurable condition (cattle:
n=3, sheep: n=8, pig: n=4, horse: n=1, wild boar:
n=1). The metric analysis of these specimens was
therefore postponed until a statistically viable data
base can be built up using several ringfort
assemblages within the framework of the project.



Archeometriai Miithely 2026/XXII1./2.

Table 1.: The taxonomic composition of mammalian remains

1. tablazat: Az emldsmaradvanyok rendszertani 0sszetétele

Taxon

Cattle (Bos taurus L., 1758)

Sheep (Ovis aries L., 1758)

Sheep or goat (Caprinae Gray, 1852)
Domestic pig (Sus domesticus Erxl. 1777)
Wild pig (Sus scrofa L., 1758)

Horse (Equus caballus L., 1758)
Mountain hare (Lepus timidus L., 1758)
Vole sp. (Microtus sp.)

Water vole (Arvicola amphibius L., 1758)
Identifiable

Large ungulate

Small ungulate

Non-identifiable

Total

Results and Discussion

The hand-collected material brought to light during
the 1966 field season contained 1154 specimens
(3538.6 g), not including a single femur diaphysis
fragment from a human. The overwhelming
majority of animal remains (NISP=587, 2903.5 g)
were attributable to domestic livestock that
apparently served as a main source of meat in the
single house excavated in 1966. Sporadic remains
of hare, a few bird bones and possibly intrusive
rodents do not modify this overall picture.

A special result of the analysis of animal remains
was the discovery of a human femur diaphysis
fragment amongst the ordinary-looking refuse bone
material. The detailed evaluation of this isolated
fragment is beyond the scope of zooarchaeological
studies. From a taphonomic point of view, however,
it is interesting that no other human remains were
found in the small section of the settlement
excavated in 1966. None of the non-identifiable
large animal bones stood out as having a special
structure, reminiscent of human bones. The random
occurrence of the human femur may be considered
a taphonomic red flag, indicating that considerable
re-deposition of the osteological material may have
taken place at the settlement.

The mammalian animal remains are summarized in
Table 1. Due to their different anatomical as well
as taphonomic properties (Bartosiewicz & Gal
2007), the small set of bird remains recovered from
the site will be discussed separately. While the
taxonomic composition of the material lends itself
to relatively easy interpretation, the quality and
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NISP Weight, g NISP, % Weight, %

197 1910.5 32.6 65.5

24 88.0 4.0 3.0

212 323.1 35.1 11.1

151 515.3 25.0 17.7

1 3.9 0.2 0.1

3 66.6 0.5 2.3

4 7.0 0.7 0.2

2 1.0 0.3 0.0

10 1.9 1.7 0.1

604 29173 100.0 100.0
280 454.8
256 158.0
536 612.8
1128 3527.2

quantity of non-identifiable bone fragments is also
of key importance in characterizing zoo-
archaeological assemblages. The proportions of
identifiable vs non-identifiable mammalian remains
(both by specimen numbers and weights) are shown
in Fig. 6. This is an important taphonomic indicator
as hand-collection tends to increase the proportion
of identifiable remains of larger species.

4000
I Identifiable
[ Non-identifiable
3000
2000
1000 -
0 -

n weight, g

Fig. 6: The numbers and weights of identifiable vs
non-identifiable specimens

6. abra: A meghatarozhato és nem meghatarozhato
példanyok szama és tomege
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The simple graph of average fragment weights for
each taxon (Fig. 7), calculated from the values of
Table 1 clearly shows that high fragmentation
stood in the way of taxonomic identification in
most cases, as identifiable bones (relevant to
archaeological interpretation) were on average far
heavier than the numerous small fragments that
could not be assigned to taxonomic categories
beyond the generic “large” (cattle/horse) and
“small” (sheep/goat/pig) ungulate group. Notable
outliers in Fig. 7 include horse, whose rare but
large remains are an indirect indication that
horsemeat was probably not consumed in the
studied section of the site. The other outlier is a
single lower cheek tooth (M3) of a wild boar
(Fig. 8), which was heavier that the average weight
of heavily butchered cattle bones. Notably, the
identifiable remains of sheep and domestic pig, on
average, weighed largely the same.

The figures discussed so far indicate that meat
consumption in the excavated section of the
settlement was primarily based on domestic bovids
(cattle and sheep), but pork also played a role in the
diet. Parallels to the 1966 material from Treby borg
are found in the monographic analysis of faunal
remains from nearby Eketorp, a publication of
ground-laying importance (Boessneck et al. 1979).
There are two chronological units relevant from the
viewpoint of Treby borg. A smaller, somewhat
mixed assemblage labelled phase I-I/II, and the
overwhelming majority of remains assigned to
phase II (NB: phase I = ca 300-500 CE; phase II =
ca 400-700 CE). The major medieval component of
the faunal assemblage from Eketorp cannot be
discussed here. Thanks to their quantities
(especially with regard to phase II); these materials
can serve as a reliable background against which

(o8
o
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the animal remains from the 1966 excavations of
Treby borg can be interpreted. However, it is
important to keep in mind that one is dealing with
assemblages of very different sizes, whose
percentual compositions cannot be compared
directly without considering the major differences
in NISP.

A fundamental similarity between the Treby borg
and Eketorp materials is the overwhelming reliance
on meat from domestic livestock. Even in the large
Eketorp II assemblage, the remains of wild animals
occur but sporadically. Bones of large game may
often originate from import such as antler
fragments of European elk (A4lces alces L. 1758),
used as raw material in manufacturing at Eketorp.

The relatively small size of Oland probably offered
limited space for large game habitats as long as
land cultivation and grazing were practiced.

The percentual contributions of the three major
groups of livestock in all three assemblages can be
compared in Fig. 9 by specimen numbers (top) and
weights (bottom). The proportion of cattle NISP
varied considerably between the three assemblages
making up about one third or half of the fragments
originating from the three compared taxa. The
relative number of caprine bones showed similar
oscillations, reaching almost half of the total during
phase II of Eketorp. The smallest component by
fragment numbers was pig, best represented in the
Treby borg collection. The few fragmented pig
remains from Eketorp I-1I, did not contribute
visibly to the percentages of bone weights. These
proportions could be tested using non-parametric
statistics and have proven to be significantly
different between the three assemblages of different
sizes (¥*=286.035, df=4, p=0.000).

o
W

Mean fragment weight, g

]|—|ﬁ|—|

—_— = N
o b © W O
| | |

Cattle ~ Sheep  Caprine Pig

Horse Wild Large Small
oar  yungulate ungulate

Fig. 7: The mean fragment weights (g) of various mammalian taxa

7. abra: Kiilonbozé emlds taxonok atlagos toredéksulya (g)

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)



Archeometriai Mithely 2026/XXIIIL./2.

Fig. 8: Buccal view of the wild boar M3 tooth from
Treby borg. Measurement scale: 50 mm

8. abra: A Treby borgbol szarmazo vaddisznofog
arcfel6li nézete. Mérce: 50 mm

100
80 +— —
60 +—| |
40 +—|
201

04

NISP, %

Treby, 540 Eketorp I-I/II, 602 Eketorp 11, 78 745
100

60 -
40 -
20 -

Weight, %

Treby, 2.6 kg Eketorp I-I/11, 3.9 kg Eketorp 11, 446.2 kg
Bl Cattle [ Caprine [ Pig

Fig. 9: Livestock species in hand-collected
assemblages from Treby borg and two phases of
Eketorp by specimen numbers (top) and bone
weights (bottom, kg)

9. abra: Haszonallatfajok Treby borg és Eketorp
két fazisanak leletanyagaban darabszam (fent) és
csonttomeg (lent) szerint

Fig. 10: Cervical vertebra of a sheep showing a
clear butchering mark left by a sharp metal blade.
Measurement scale: 50 mm

10. abra: Juh nyakcsigolyéja, éles fémpenge okozta
vagasnyommal. Mérce: 50 mm
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100+
90
804
70+
60
504
40
304
204
10+

Percent of ageable elements

Cattle Caprine Pig
NISP=96  NISP=41 NISP=34
B juvenile Esubadult Eadult B mature

Fig. 11: The distributions of ageable livestock
remains from Treby borg

11. abra: Treby borg meghatarozhatdé koru
haszonallat-maradanyainak szazalékos eloszlasa

A parallel comparison between bone weights in
Fig.9 (bottom) shows that beef was of
overwhelming importance in feeding the
community of Treby borg, making up 70% of the
meat represented by the 1966 excavation of the
settlement. This is congruent with the 70-80%
contributions calculated for Eketorp. Unless large-
scale preservation (salting or smoking) is assumed,
slaughtering large livestock such as cattle (or horse)
is only profitable when a relatively large group of
people is concentrated at the place of consumption.

This may have been the case in the ring-forts
studied, whatever the actual function of the stone
‘fortification’ was. In comparison, a smaller mass
of mutton was eaten in the studied area of Treby
borg. However, this species yielded one of the most
spectacular butchering marks. The fourth cervical
vertebra of a sheep was completely cut across using
a very sharp metal blade. The cut surface is very
clear and flat. The use of metal tools is unsurprising
by this historical time. However, the sheer force
and direction of hacking are noteworthy. It is
unlikely that the animal was killed by this cut, the
mark looks rather than an indication of carcass
partitioning (Fig. 10).

The overwhelming majority of cattle remains
originate from adult and mature individuals.
Longevity is a clear indication of exploitation for
renewable secondary products such as milk and
draught power. In both caprines and pig only about
half of the ageable remains fall into the mature
category, although over three quarters of the pig
bones also come from adult and mature individuals
(Fig. 11). However, the difference between the age
distributions of caprines and pig is not significant in
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statistical terms (x*=1.576, df=3, p=0.665), in part
possibly due to the small number of ageable bones
(NISP<100). In both groups the contribution of
juvenile and subadult elements is relatively small,
but still larger than in the case of cattle.

Uerpmann (1973: 316) grouped skeletal elements
into three meat quality categories of decreasing
“value” (A, B, C) based on the associated relative
meat content. Table 2 shows the anatomical
composition of mammalian taxa (with the exception
of probably intrusive rodents) by this practical
grouping. While Uerpmann’s system does not
account for the demonstrable cultural diversity in
the appreciation of various cuts (Bartosiewicz
1997), it offers a practical perspective on meat
consumption. At Treby borg, the three
economically important domestic taxa (cattle,
caprines and pigs) show a remarkable homogeneity
in the distribution of their bones across Uerpmann’s
meat quality categories (on average: A=31%,
B=41%, C=28%), with no statistically significant
difference between these proportions in cattle,
caprines and pigs (x°=1.144, df=4, p=0.884). Some
deviations from the basic pattern seem taphonomic
in nature. For example, high fragmentation is
typical of caprine tibia diaphyses, while pig humeri
seem to be remarkably well-preserved.

Caprine remains dominated in the assemblage by
NISP (39.9%) but yielded only 14.1% by weight.
However, eating mutton seems to have gained in
importance by phase II in Eketorp, while it was
relatively less significant in the diet of the studied
part of Treby borg: at the excavated part of this
latter settlement (in addition to the unquestionable
dominance of beef), pork contributed relatively
most to the meat diet among the three materials
compared. Although pork undeniably played some
role during phase II of Eketorp as well, it was less
important. Moreover, it was almost completely
missing from the relatively small assemblage from
Eketorp’s earlier phase. Given its biological
properties, in comparison with bovids, domestic pig
requires most care-giving in cold climates. Piglets
born early in the year need protection from the cold
and after weaning would prefer grazing in high
energy forests and/or freshwater marshland
habitats, not typical of the natural environment in
the Great Alvar. Pigs may have thrived better in
close proximity to humans, including the settlement
itself, possibly within the ring-fort where, in
addition to shelter, omnivorous domestic pigs found
human food refuse and agricultural by-products to
subsist on. In this scenario, not even the
consumption of faeces can be ruled out.

Similarly to domestic pigs, their wild ancestors
prefer forested wetland habitats. In the absence of
bushy vegetation, large wild pigs would be quite
visible in the landscape. They often emerge as
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serious competition to sedentary communities
causing crop damage or even posing physical threat
to humans, especially when wild sows protect their
young. This is why the large lower molar tooth
found at Treby borg (Fig.12) is of particular
interest. The estimated withers height of the extant
wild boar, whose jaws are shown in the picture
(KO-237, Osteologiska forskningslaboratoriet) was
calculated from five different skeletal elements as
89.8 cm (Teichert 1969). Judged by the length of its
lower third molar tooth, the individual from Treby
borg was evidently larger. The withers heights of
extant wild boar range between 70-100 cm,
averaging 94.6 cm (n=158) in Central Europe
(Farag6 2002, 366-367). Even if phenotypic size is
not a reliable taxonomic variable, the 45.7 mm
greatest length of the Mjs tooth from Treby borg
exceeds the 40 mm minimum value reported for
wild boar in Central Europe (Bokonyi 1995) and
fits well within the ranges of measurements of
Mesolithic wild boar teeth from southern
Scandinavia (Fig. 13; Magnell 2004).

Even if some local habitats in southern Oland may
have been suitable for wild pig, it is unlikely that
the island could have sustained major populations
without conflicts with local farmers. Hunting did
not play a noteworthy role in meat provisioning at
Treby borg (similarly to phase II at Eketorp,
represented by tens of thousands of identifiable
animal remains). Given the relative proximity of the
mainland (ca 5 km across the Kalmar strait), it is a
question whether strong individuals may have
swum onto Oland or stragglers walked across the
ice when the sea was occasionally frozen. Pieces of
wild pigs may also have been imported by humans.
These competing hypotheses remain to be tested
during the project.

While the evidence of large game at Treby borg is
limited to the previously discussed single boar
tooth, sporadic remains of hare indicate that the
wild fauna played a supplementary role in meat
consumption. This also holds true for the fourteen
bird bones (weighing a total of 8.5 g) that could
also be identified in the hand-collected 1966
assemblage (Table 3). Sieving tends to increase the
accuracy of recovering small bird bones.

All avian species listed in this table are edible,
although in the absence of cutmarks their
consumption cannot be directly proven. Crows
(whose species-level identification was impossible)
are important commensal birds that may have died
a natural death on site. The rest of the birds
represent a broad range of grassland, woodland and
marine habitats and were likely taken to the
settlement by humans. Tern, smew, and common
shelduck are temporary spring and autumn visitors,
although they sometimes overwinter on the island.
The rest may be considered resident species.
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Table 2.: The anatomical composition of mammalian remains (except rodents) by Uerpmann’s (1973) meat
quality categories

2. tablazat: Az emlOsmaradvanyok anatomiai Osszetétele (kivéve ragcsalok) Uerpmann (1973) husmindségi
csoportositasa szerint

s 2 o . § g @
Element T s § = £ £z 2 3 = =
NISP S § & =~ = 2 2 ¥ F F
= 3 4
atlas 1 2 1 4
cervical vert. 5 2 4 1 12
thoracic vert. 11 4 3 5 1 24
lumbar vert. 6 3 15
sacral vert. 3 1 6
scapula 15 13 4 1 42
humerus 7 6 10 1 2 1 27
pelvis 6 5 11
femur 4 32 21 | 8 66
Total A 57 73 47 1 18 11 207
mandibula 10 9 2 21
costae 33 23 18 72 34 180
radius 10 12 7 29
ulna 6 3 9
tibia 25 52 2 24 103
fibula 3 3
Total B 84 96 2 57 72 34 345
skull 9 3 2 14 1 4 1 34
teeth 32 18 4 6 1 1 62
carpals 1 1 3 5
metacarpus 4 3 7 14
phalanx prox. 1 3 4 1 1 10
phalanx media 1 1 1 4 7
phalanx dist. 1 2 3
sesamoid 1 1
astragalus 2 3 1 6
calcaneus 2 1 3
centrotarsale 1 1 2
metatarsus 6 9 6 0
Total, C 56 37 22 42 3 2 1 4 1 168
long bone 6 5 77 134 222
flat bone 109 68 177
Total 197 212 24 151 4 2 1 280 248 1119
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Fig. 12: Occlusal view of the wild pig tooth from Treby borg (centre) compared to the mandible of a fully grown
extant wild boar (KO-237, Osteologiska forskningslaboratoriet). The length of extant M3 teeth is indicated by
shading. Measurement scale: 100 mm

12. abra: A Treby borgbodl szarmaz6 vaddisznofog ragofeliileti nézete (kozépen) kifejlett mai vadkan (KO-237,
Osteologiska forskningslaboratoriet) allkapcsahoz viszonyitva. A mai M3 fogak hosszat arnyalas jelzi. Mérce:

100 mm

Table 3: The taxonomic composition of avian remains

3. tablazat: A madarmaradvanyok rendszertani dsszetétele

Taxon

Tern (Sterna hirundo L., 1758)

Smew (Mergellus albellus L., 1758)
Woodcock (Scolopax rusticola L., 1758)
Hazel grouse (Tetrastes bonasia L., 1758)
Common shelduck (Tadorna tadorna L., 1758)
Crow (Corvus sp.)

Identifiable

Duck family (4natidae)

Bird, general (4ves)

Non-identifiable

Total
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1.5
2.3
8.5
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60

n=17
58

564

n=3

n=28

n=31

g n=48

MA-S
EA-Z
40 LA-Z

BO-Z

384 LA-J
EA-S
36

Fig. 13: The length of the wild boar tooth from
Treby borg (red line) compared to wild boar tooth
measurements from southern Scandinavia (Magnell
2004, 121, Fig. 3). Dating: BO — Boreal, EA —
Early Atlanticc MA — Middle Atlantic, LA — Late
Atlantic/Early Subboreal. Geographic areas: Z —
Zealand, S — Scania, J — Jutland. Magnell’s data
show the mean, range and standard error (95%
confidence interval) of the lower third molar teeth

13. abra: A Treby borgbdl szdrmazd vaddisznofog
hossza (vOrds vonal) Osszehasonlitva a dél-
skandinaviai vaddisznéfogak méreteivel (Magnell
2004, 121, 3. dbra). Korszakok: BO — borealis, EA
— korai atlanti, MA — kozéps6-atlanti, LA — késoi
atlanti/korai szubboredlis. Foldrajzi teriiletek: Z —
Sjeelland, D — Skéne, J — Jiitland. Magnell adatai az
als6 harmadik Orléfogak atlagat, terjedelmét és
standard hibajat (95%-os konfidencia intervallum)
mutatjak

Conclusions

The hand-collected animal remains collected at
Treby borg in 1966 form a representative
assemblage whose taxonomic composition can be
successfully compared to larger samples from
Eketorp phases I and II. The settlement refuse
shows the near-exclusive role domestic livestock
played in meat consumption at the studied small
section of Treby borg. In comparison with Eketorp,
statistically significant differences between the
percentages of cattle, caprines and pig suggest that
less beef was consumed at Treby borg, while the
contribution of pork was larger than at Eketorp.
However, in terms of bone weights the overall
importance of beef is unquestionable. Horsemeat
was unlikely to have been eaten. The single wild
boar tooth recovered in the material raises
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interesting questions, even if large game hunting
had no role to play at this settlement. The sporadic
bones of mountain hare and game birds are
indicative of the opportunistic killing of small
game, originating from a variety of habitats in the
settlement’s environment.

Excavations at Treby borg were resumed almost 60
years later, during 2024. They were carried out
using up-to-date, intensive recovery techniques,
including sieving, resulting in more bird and fish
bones, as well as tiny, non-identifiable fragments.
Preliminary work on that recently recovered
material shows that it is fundamentally different in
character from the hand-collected assemblage
presented here and will offer information
complementary to these results, rather than adding
to already existing knowledge. The aim thus will be
to critically appraise differences possibly caused by
excavation methods and mitigate their impact on
the synthetic interpretations of faunal data in the
future.
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PATOLOGIAI VIZSGALATOK A VISEGRADI SIBRIK-DOMBON
TALALT ARPAD-KORI ALLATCSONTLELETEKEN

PATHOLOGICAL EXAMINATIONS OF ARPAD-ERA FAUNAL REMAINS FROM
THE SIBRIK-HILL NEAR VISEGRAD *
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'E6tvds Lorand Tudomanyegyetem, Bolcsészettudomanyi Kar, Régészettudomanyi Intézet

E-mail: danielszepessy0517@gmail.com

Abstract

The study presents the palaeopathological analysis of the 11"—12" century animal bone material recovered
during the excavations of the Sibrik-Hill near Visegrad, Hungary. The aim of the research is to examine past
injuries or diseases based on the alterations observed on the bones, as well as the correlations between animal
diseases and human attitudes. The observed lesions are mainly conditions that did not impose a severe strain on
the animal. However, the assemblage included a sheep metatarsus, the analysis of which yielded interesting
results. Examining this via macroscopic and radiographic imaging, we concluded that the community allowed
the animal to recover and did not slaughter the injured individual immediately, as it remained viable and could
still be shorn. Nevertheless, no traces can be observed on the bone suggestive of human activity to aid the
recovery.

Kivonat

A tanulmany a visegradi Sibrik-domb feltarasa soran elokeriilt, 11—12. szazadi dallatcsontanyag paleopatologiai
vizsgalatat mutatja be. A kutatas célja vizsgalni a csontokon megfigyelheté elvailtozdasok alapjan az egykori
sériilést vagy betegséget, tovabba az adllatok betegségei és az emberi hozzadllas kozétti Osszefiiggéseket. Az
elvaltozasok foként olyan betegségek nyomai, melyek nem okoztak sulyos megterhelést az adllatnak. A
leletanyagban eldkeriilt egy juh metatarsus, amely elemzése érdekes eredményeket hozott. Ezt makroszkoposan,
illetve rontgen radiografiaval vizsgalva arra a kovetkeztetésre jutottunk, hogy nem vagtik le azonnal a sériilt
egyedet, mert az dllat igy is életképes, fejheté és nyirhato volt. Mindazondltal a csonton nem figyelheté meg
olyan nyom, amely a gyogyuldst segitendd emberi tevékenységre utalna.

KEYWORDS: VISEGRAD; ARPAD ERA; ARCHAEOZOOLOGY; PALEOPATHOLOGY; RADIOLOGY

KULCSSZAVAK: VISEGRAD; ARPAD-KOR; ARCHAEOZOOLOGIA; PALEOPATOLOGIA; RADIOLOGIA

Bevezetd tok alapjan legvaldsziniibben az 1079-es tlizvész-
o , ) ) szel allhat kapcsolatban (Boruzs & Buzas 2021,

A Sibrik-domb az Arpad-kori Magyar Kiralysag 45).

jelentds kozponti helye, ispansagi kdzpontja volt.

Az er6d nyugati oldalan a nyugati zar6fal mentén A 215-0s rétegebdl kis szamban, de nem minden-
sotétsziirke, szenes réteget lehetett megfigyelni napi patologiai jegyeket magukon hordozo6 csontok
(215. objektum (réteg)). A 215-0s réteget a strati- kerilltek napvilagra a 2019-2024-es dsatasokon
grafiai adatok alapjan a 11-12.szézadra keltez- Boruzs Katalin vezetésével. A 215-0s rétegbdl
hetjiik, legvalésziniibben Salamon (1063—-1074) és Osszesen 5412 allatcsont toredéket tartak fel

Laszl6 (1077-1095) kordhoz kothets. A réteg (Szepessy 2025, 10).
szenes tormelékes Osszetétele alapjan pusztulasi
rétegnek tekinthetd, mely rétegtan és torténeti ada-

* How to cite this paper: SZEPESSY D. (2026): Patologiai vizsgalatok a visegradi Sibrik-dombon talalt Arpad-
kori allatcsontleleteken / Pathological examinations of Arpad-era faunal remains from the Sibrik-Hill near
Visegrad, Archeometriai Miihely XXIII/2 119-126.
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Anyag és modszertan

A 215-6s rétegbdl elokertilt, 6sszesen 5412 db allat-
csonttéredék kozil 1963 db hazi emloshoz, 30 db
vad emldshoz, 40 db hazi szarnyashoz, 2 db vad
madéarhoz és 103 db halhoz tartozott. A lelet-
egylittes nagyobb részét alkotd 3274 db toredéket
nem lehetett azonositani kozelebbrél. Az anyagban
3274 db csont nem volt faj szerint meghatarozhato
(1. abra). A rétegbdl kilenc csonton volt meg-
figyelheté patologiai elvaltozas, valamennyi hazi
eml6sok maradvanyain. Ez alapjan a patologiai
jelek aranya a hazi emlésok aranyahoz viszonyitva
0,4%.

A csontok vizsgalata szabad szemmel tortént, mely-
ben a patoldgiai jelek azonositdsdhoz Bartosiewicz
Laszl6 és Gal Erika (2013) munkéja, valamint John
Baker és Don Brothwell (1980) miive keriilt fel-
hasznalasra.

Egy esetben rontgen radiografids vizsgalattal
egésziilt ki a megfigyelés. A gydgyult csontrol az
Magyar Nemzeti Muzeum Kozgyljteményi
Koézpont (MNMKK) Nemzeti Régészeti Intézet
Archacometriai Laborjaban késziilt rontgen radio-
grafidas  felvétel Medicalcorex SATURNS000
1717VB miiszerrel. A rontgenképek 140 pm fel-
bontassal és 16 bites dinamikatartomannyal rendel-
keznek, a wvetiilettél fiiggden 50—60 kVp fesziilt-
séggel és 2,5-4 mAs expozicidval késziiltek. A fel-
vétel lehetévé teszi a szabad szemmel nem lathatod
elvaltozasok megfigyelését. A rontgen radiografias
felvétellel elkiilonithetd az egészségesen ¢épiilt
homogén képet addo kompakt allomany, illetve a
traumas kornyezetben épiilt 4j csontallomany, mely
rendezetleniil meger6s6dott trabekularis szerkezet-
tel rendelkezik, ezért a rontgen radiografias
felvételen zajos képként lathatjuk.
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Eredmények

Infekcios elvaltozasok

Egy kifejlett sertés (Sus scrofa domesticus Linnaeus
1758) 3. molaris fog aboralis (nuchalis) oldalan
gesztenye méretli talyogiireg volt megfigyelhetd
(2. abra). A fog elérehaladott kopasa alapjan egyér-
telmt, hogy kifejlett példanyrdl beszélhetiink. A
talyogiireg distalis oldalan sipolynyilas figyelhetd
meg az Aallkapocs basalis részén keresztil. A
harmadik 6rl6fogon nem lathatd a talyoghoz
kothetd sériilés.

Degenerativ elvaltozasok

Harom esetben lehetett szarvasmarha (Bos taurus
Linnaeus 1758) astragaluson megfigyelni csontfel-
rakodas nyomat, mindharom csont jobb oldali és
idds allatbol szarmazd toredék. Az elvaltozasok a
tibia feloli iziileti felszinnél figyelhetéek meg,
melyek viszont enyhe felrakddasok csupan. A vizs-
galt csontokon mas sériilés nem volt megfigyelhetd.

Traumas elvaltozasok

Egy juvenilis koru sertés bal oldali sarokcsontjan
(calcaneus) egy hirtelen és jelentds trauma nyoma
volt megfigyelhetd. A calcaneus distalis része
hianyzik, de megfigyelhetéek a tuber distalis olda-
lan a megkezd6dott Gjracsontosodasi folyamatok, a
csont élei lekerekitettek (3. abra).

Egy juh bal oldali 1abkézépcsontjanak (metatarsus)
distalis epiphysisén gyogyult torés figyelheté meg
(4. abra). A torott csont gyogyulas kdzben Ossze-
n6tt a két labujjal (phalanx proximalis), melyek
kozil a lateralis oldali phalanx a feltaras kdzben
sériilt meg, annak distalis epiphysisének hianya
nem kothetd a régészeti korti traumahoz. Talpi
(plantaris) oldalrol nézve, még lathaté a harom
csont kozotti rés, de hati (dorsalis) oldalrol ezt
elfedte a felrakodott csontszovet.

1. abra: A 215-0s réteg
archaeozooldgiai
leletanyaganak
taxondmiai megoszlasa

3274

Fig. 1.: Taxonomic
distribution of the
archaeozoological

assemblage
from layer 215.

3000 3500
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A gyogyulas folyamataban a labkozépcsont distalis
epiphysise szinte teljesen felszivodott. A labujjak
epiphysisei viszont teljes mértékben megmaradtak,
a szabalytalan felszinli csontképeny (involucrum)
ezekre illeszkedik. A labujjak minimalisan a labko-
zépcsont epiphysise helyére csiszva rogziiltek.

2. abra: Talyogiireg egy sertés allkapcsan, a
harmadik zapfog (M3) aboralis oldalan

Fig. 2.: Abscess cavity on a porcine mandible,
distal (aboral) to the third molar (M3)

B
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A trauma altal érintett részeken a szivacsos allo-
many rendezetlen, a csontszdvet rontgen radiografi-
as felvételén egyértelmiien elkiiloniil egy trauma
gyogyulasa kovetkeztében épiilt csontszdvet az
egészséges fejlodéssel novekedett diaphysistol és a
proximalis epiphysistol. A lateralis nézetbodl készi-
tett felvételen jol lathatd az egykor meglévd, de
iddvel részben elpusztult distalis epiphysis helye. A
metatarsus szdvetében a phalanxok kozépvona-
lanak meghosszabbitasaban rovid repedések latha-
tok.

3. abra: Sérilt tuber calcanei sertésbdl. A: distalis
nézet; B: dorsalis nézet

Fig. 3.: Pathological tuber calcanei from a pig.
A distal view; B: dorsal view.

4. abra: Juh metatarsus és a két proximalis phalanx. A: dorsalis nézet; B: medialis nézet; C: plantaris nézet;

D: lateralis nézet.

Fig. 4.: Sheep metatarsus and two proximal phalanges. A: dorsal view; B: medial view; C: plantar view;

D: lateral view.
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Ertelmezés

Infekcios elvaltozasok

A sertés allkapcsan megfigyelt talyogiireghez
hasonlo szajiiregi talyogok gyakran elfert6z6dott
sebek kovetkezményei, ami fert6zéses gyulladas
kovetkeztében komoly fajdalommal és gyakran az
allat drasztikus kondiciéromlasaval jar
(Bartosiewicz & Gal 2013, 92/Fig. 70; Constable et
al. 2017, 77-78).

Az uj-zélandi kunekune sertések allkapcsanak
sajatos anatomiai felépitése miatt a harmadik
nagyo6rlé aboralis oldalan megrekedhet a taplalék.
Ez kezdetben gyulladast, majd sipolyképzodést
eredményez, ami a kialakulas kozben fogyashoz
vezethet, a sipoly attérése és a genny kiiiriilése utan
az egyedek képesek szinte fajdalommentesen
tovabb élni és egészséges sulyra erdsodni. A
vizsgalt allatok részesiiltek emberi beavatkozasban,
de a szerzd szerint képesek lettek volna az életre
emberi beavatkozas nélkiil is (Archer et al. 2012,
308-309). Feltételezhetd a hasonl6 lefolyast elval-
tozas az altalunk megfigyelt sertés allkapocs eseté-
ben is, de fontos megjegyezni, hogy a kunekune
sertés a kifejezetten rovid orrt fajtak kozé tartozik,
amit a szerzok is kiemelnek, mint az elvaltozasokat
elésegité okot (Archer et al. 2012, 309). A
torténelmi korok sertésein is feltételezhetd a vad
allomannyal valod keveredés kovetkezményeként a
hazisertés allomany fogainak méretndvekedése,
amik nem férnek el a hazisertések vad rokonaikhoz
képest rovid allkapcsaban. Ennek a keveredésnek a
nyoma nagy szamban volt megfigyelhetd Zalava-
ron, bar ezen allatok esetében a szemfog méret-
ndvekedése volt a hibridizacioé bizonyitéka (Barany
2019, 49). A koponya rovidiilését a hibridizacion
tul a tartaskoriilmények is képesek befolyasolni,
megfigyelések szerint a kedvezdtlen tartaskoriilmé-
nyek hosszukas a vaddisznokéra hasonlitd kopo-
nyaformat eredményeznek, ellenben a kedvezd
tartas koponyardvidiiléshez vezethet (Ambarella et.
al 2006, 217). A hibridizaci6 vagy a tartaskoriil-
mények vezethetnek akar a kunekune sertésekéhez
hasonlé koponyatorzulashoz, ami feltételezni enge-
di a lehetGséget, hogy az altalunk vizsgalt toredéken
hasonlé koros elvaltozasok vezethettek az altalunk
megfigyelt jelenséghez.

A vizsgalt egyed allkapcsan a talyognak volt ideje
nagy méretet elérni, ami azt engedi feltételezniink,
hogy az éallat fizikai allapota nem romlott olyan
mértékben, hogy a gazdasagi kar csokkentéséért az
allattartok a kényszervagashoz folyamodtak volna.
A csonton megfigyelt kifejlett talyogiireg alapjan,
ezért tartos tovabbélést feltételezhetiink.
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Degenerativ elvaltozasok

A szarvasmarhdk csankiziiletén  kifejezetten
gyakoriak a terhelés okozta rendellenességek. Ezen
elvaltozasokat kialakulasuk oka szerint két csoport-
ra oszthatjuk primer és szekunder iziileti gyulladas-
ra. A primer gyulladas esetén a kivalté ok az allat
elérehaladott kora lehet és nincs kiilsé kivalto
faktor. Ez esetben az allat sulyndvekedése a kor
elérehaladtaval okozhatja az iziiletek tulterheltségét
(Thomas et al. 2021, 90). A szekunder gyulladas
oka lehet egy baleset vagy botlas okozta hirtelen
iités, vagy akar az igavonas. (Stevanovi¢ et al.
2015, 7) Az igavonas miatti extrém terhelés gyak-
ran a csankiziilet teljes elcsontosodasdhoz vezet,
amit ez esetben mar csontpokként azonosithatunk.
(Stevanovi¢ et al. 2015, 8). Csontpok vagy ahhoz
hasonlé elvaltozas nem volt megfigyelheté az
altalunk vizsgalt anyagban. Az allatok eldrehaladott
kora miatt az igavonas okozta megterhelés nélkiil is
kialakulhattak a csankiziileten €s az alsé labszara-
kon a wvizsgalt csigacsontokhoz hasonld esetek
(Thomas et al. 2021, 90), ezért nem tekinthetjiik
bizonyitottnak az igavonds és az elvaltozasok
kozotti kapesolatot. Sulyos esetben az ilyen gyulla-
dasos elvaltozas a teljes csankiziiletet is képes
elcsontositani (Baker & Brothwell 1980, 117-118),
ellenben az itt megfigyelt csontokon a felrakodasok
kezdetlegesek ¢és kis teriiletet érintenek. Ezek
alapjan feltételezhetjiik, hogy az allatot nem
akadalyoztdk mozgasaban az Altalunk vizsgalt
csontokon lathatd elvaltozasok.

A sertés sarokcsontja esetében az Ujracsontosodas
nyomai egyértelmii jelként szolgalnak szamunkra,
hogy az allat rovid ideig, de biztosan talélte a
sériilést. Ez esetben a traumat kdvetben a sériilt
csont elkezdte az Ongyogyitast, a gyogyulasi
folyamatnak felteheten a vagas vethetett véget.
Nem zarhaté6 ki a lehet6ség, hogy az allatot a
sériilés kovetkeztében a tervezett vagasi kornal
korabban olték le, viszont ezt megerdsiteni sem
lehetséges. A vizsgalt lelet esetében hirtelen trauma
bizonyitéka, hogy a toredék egy juvenilis korban
leolt allathoz tartozott, mert a tuberositas calcanei
még nem csontosodott el, ezaltal kdnnyebben
juthatott be fertdzés, ami akar gyulladast is okozhat,
de ennek egyértelmi jelét nem lehetett megfigyelni.

Traumas elvaltozasok

Traumas elvaltozasok feltehet6leg a sériilés idején
fellépo fertézéses gyulladas (arthritis septica)
kovetkezményeként csontosodhatott el az iziilet
(ankylosis), gyakran jelentkezik az autopodiumon, a
rovid egymashoz szorosan kapcsolédd csontok
miatt (Scott 2020, 253). Ezt latjuk az iziilet koriili
(periartikularis) csontfelrakddasként, ez rogziti
mindmadig a harom csontot egymashoz (Baker &
Brothwell 1980, 121).
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5. abra: Rontgenfelvétel a sériilt metatarsusrol dorsalis iranyban

Fig. 5.: Radiograph of the fractured metatarsus, dorsal view.
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6. abra: Rontgenfelvétel a sériilt metatarsusrol, medialis nézet

Fig. 6.: Radiograph of the fractured metatarsus, medial view.

A trauma részleteire nem egyetlen nyom jelenti a
bizonyitékot, hanem tobb apro repedés, Gjracsonto-
sodds, vagy csontok elmozduldsa alapjan probal-
hatjuk meg rekonstruélni a torténteket.

A phalanxok eredeti helytikr6l elmozdulva rogziil-
tek, amely a gyenge epiphysealis ellentartasra utal,
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vagyis még nem volt olyan kompakt a szovet, igy a
trauma nagyobb mértékben roncsolta (4-6. abra). A
leleten megfigyelhetd nyomok alapjan egy traumat
feltételezhetiink, mely egyarant érintette a labujja-
kat és a 1abkdzépcsontot is.
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A torés iranya nem teljesen egyértelmii még a
rontgenradiografias kép vizsgalataval sem. Ennek
oka, hogy a harom csont kdzds metszéspontjanal
talyogiireg alakult ki, amely roncsolta a pontos
meghatarozashoz sziikséges részt. Valamint a
csontfelrakddasok tovabb nehezitik a torés iranya-
nak meghatarozasat. Donald E. Thrall az epiphysist
érint6 torések hat csoportjat kiilonitette el (Thrall
1986, 99-100). Ezek koziil harom a hossztengelyre
merdlegesen jelentkezik, ezért ezek egyértelmiien
kizarhatoak az altalunk vizsgalt toredék esetében. A
rontgenradiografias képen az lathato, hogy a cson-
ton egészen a diaphysis compact adllomanyaig ér a
traumas csontszovet, tehat feltételezhetéen a porcos
allomanyon til a csontszdvetet is érinthette a trau-
ma. A II. és a IV. tipus kdzott csak annyi kiilonbség
van, hogy az epiphysis is sériilt, vagy a részben
elcsontosodott rész a diaphysis egy toredékével
egylitt valt le a csontrol. A proximalis phalanxok
allasabol a IV. tipusu torés, tehat az epiphysis és a
diaphysis egyiittes sériilése feltételezhetd (7. abra).
Ezen torések sokféle esemény eredményeként
jelentkezhetnek, akar fliggbleges nyomastol (esetleg
esés, botlas), vagy spiralis er6hatastol (pl. beszorult
lab kétségbeesett rangatasa) (Thrall 1986, 99-100,
144-145).

Feltételezhetdé, hogy a torés idejében az allat
subadultus koru volt, mert a labujjak mar teljesen
(7-10 hoénapos kor) elcsontosodtak, de a metatarsus

s

l 1AV
A B

7. abra: A: A torés feltételezheté iranya fehér
szaggatott vonallal jel6lve; B: A torés iranyanak
meghatarozasdhoz alapul vett abra részlete Thrall
1986, 99/Fig. 11-4. alapjan.

Fig. 7.: A: The presumed direction of the fracture
indicated by a white dashed line; B: Detail of the
diagram used to determine the fracture direction,
based on Thrall (1986, 99/Fig. 11-4).
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-on nem ismerhetd fel az eredeti csontvég. Ez azzal
lenne magyarazhato, hogy a torés idején a labujj
mar elcsontosodott, ellentétben a metatarsus
distalis epiphysisével (16-18 honapos kor), ami igy
fel tudott szivodni a posttraumas folyamatok soran.
A porcos allomany védtelenebb a fertdzésekkel
szemben, igy a szeptikus kornyezetben fellépd
osteolysis kovetkeztében sériilhetett meg (Chaix &
Meéniel 2001, 71). Egy nyilt torésnél konnyedén a
szervezetbe keriilhetnek baktériumok vagy virusok,
melyeket a szervezet leggyakrabban talyogképzo-
déssel izolal, ami a szervezetet megvédi a fertd-
z€st6l, de a betdrési ponton komoly pusztitasokat
tud végezni. Fontos figyelembe venni, hogy ez nem
bizonyithatd, hiszen (akar a kordbban latott sertés
mandibula esetében) a talyog a csontokon is képes
komoly sériiléseket okozni, de mindig a gyengébb
ellendllas iranyaban terjeszkedik. Ebbdl feltétele-
zhetd, hogy a metatarsus porcos epiphysise volt az
a gyengébb anyag, amerre a talyog elérhette a
kiilvilagot  (Scott 2020, 236; 236/Fig. 9.14;
237/Fig. 9.16; 237/Fig. 9.17).

A labkozépcesont torésének iranya alapjan feltéte-
lezhetéen hossziranyl vagy spiralis er6hatas
lehetett a kivaltd oka. Modern kori allattartasban
Déloszon (Gorogorszag egyik kis szigete a Kiikla-
dok altal alkotott kor kdzepén) megfigyelhetd, hogy
a pasztorok az allatok egyik oldali mellsé és hatsé
végtagjanak metapodiumait 6sszekdtik, hogy kony-
nyebben terelhetdk legyenek. Az igy megbéklydzott
allat nehezebben mozog, ezaltal kdnnyebben sériil
(Darton & Rodet-Belarbi 2018, 242). Ha feltéte-
lezziik, hogy ezt hasznaltdk a visegradi labkozép-
csont sériilésének idején is, magyarazatot kapha-
tunk a sériilés keletkezésére. Fontos emlékeztetni
magunkat ra, hogy ez az elmélet csupan egy
lehetéség, mely nem bizonyithato.

A metatarsus torése esetén az allat képes melldzni
hasznalatat a gyogyulas idejére. Ez teszi lehetové,
hogy a csontok emberi beavatkozas nélkiil is tobb-
nyire anatoémiai alaphelyzetben forrjanak 0Ossze.
Erre jo példa az emberi behatds és szamottevo
természetes ellenség nélkiil €16 argentinai guanaco
(Lama guanicoe Miiller 1776) populacidoban meg-
figyelt gyogyult torések. A populacio elzartsaga
miatt teljesen kizarhaté a barminem@ emberi hatas
(Flensborg & Kaufmann 2012, 204/Fig. 5/C). Egy
dél-belgiumi (modern) 6z metacarpus alapjan is
megfigyelhetjiik, hogy a vadallatok torései képesek
emberi beavatkozas nélkiil meggyogyulni (Udrescu
& Van Neer 2002, 30-31; 31/Fig. 16). A Jarmoban
(észak-kelet Irak) eldkeriilt neolit kecske
metatarsus alapjan arra a kdvetkeztetésre jutott a
szerzO, hogy a természeti adottsagok miatt sziik-
séges volt az altala vizsgalt sériilt allat elzarasa és
etetése (Bendrey 2012, 36). Ezzel szemben a
visegradi természeti adottsagok miatt, elképzelhetd,
hogy erre sem volt sziikség, hiszen a Visegradi-
hegység diil6i lankésabbak, mint a Zagrosz-hegység
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meredek sziklafalai. A kistestii allatok kéz- és
labkozépesontjai képesek emberi behatas nélkiil is
tovabbélésre alkalmas modon gyogyulni. A guana-
copopulacioban, valamint a belgiumi és az iraki
leleteken megfigyelheté gyogyult torések ¢€s a
Sibrik-dombon megfigyelt juh metatarsus hason-
l6saga arra enged kovetkeztetni, hogy hidba lehetett
emberi felligyelet alatt az allat, mégsem mutathat6
ki a tudatos emberi gyogyitds nyoma. A &b
rogzitésének modszerei ismertek lehettek a korban,
amire Abu Zakaria 12. szdzadi munkajabodl kovet-
keztethetiink, viszont nem vehetjiilk biztosra, hogy
az arab vilagbol ismert modszerek eljutottak a kor
europai kiralysagaiba (Karasszon 1978, 42-43). Az
europai adatokat vizsgalva azt latjuk, hogy az
irastudo papsag a védoészentekhez vald imadsagot
javasolta a panaszokra (Karasszon 1978, 44-45).

Elképzelhetd, hogy valoban nem tortént emberi
beavatkozas, viszont az ilyen sériilések gyogyitasa-
hoz hasznalt moddszerek tobbnyire nem hagynak
nyomot a csonton (istallozas, kotdzés) (Udrescu &
Van Neer 2002, 30/Fig. 15; 31). Az altalunk vizs-
galt visegradi lelet alapjan csak azt allithatjuk
biztosan, hogy nem lehet elkiiloniteni a gydgyitas-
sal kapcsolatos nyomot a csonton. Azt viszont nem
jelenthetjiik ki, hogy nem tortént semmiféle tevé-
kenység az allat gyogyitasa érdekében.

Osszegzés

A visegradi Sibrik-domb 215-6s rétegébdl feltart
csontanyagban ritka a patologias elvaltozasokkal
rendelkez6é toredék, mely az emlOsdk szamahoz
viszonyitva csupan 0,4%, de ezek kozott is kifeje-
zetten ritka az, amely az allat életében is komoly
szerepet jatszott. A legtdbb elvaltozas nem okozott
jelentds kiilonbséget az allat életében, a sertés
allkapcsi talyoga nem vezethetett az allat fogya-
sdhoz, ezért oregedhetett meg, amire az M3-as fog
elérehaladott kopottsiga alapjan kovetkeztethet-
tink. A legtobb esetben ezekkel az allatokkal nem
is foglalkoztak, lehet észre sem vették, tudomast
sem szereztek a betegségeikrdl. Az el6zdekkel
ellentétben azt a sertést, amelybdl a gyogyulasnak
indult sarokcsont szarmazik, mar fiatal kordban
levagtak.

Ellenben a juh-labkozépcsont gydgyulasa alapjan
nem csak a trauma tipusara, iranyara és szovod-
ményeire, hanem az emberi hozzaallasra is
probalhatunk kovetkeztetni. Az allat feltehetden
kifejlett kora eldtt eltdrte a 1abat, majd hagytak
meggyogyulni. Akar a nydj fenntartdsa miatt
sziikséges volt megvarni az allat szaporodoképes
koruvéa valasat, akar személyes kotédés végett. Nem
zarhatjuk ki, hogy a sériilt allatr6l gondoskodtak,
habar a csonton erre utaldé nyom nem volt meg-
figyelhetd. Mindenesetre annyi ismeretiik bizonyo-
san lehetett, hogy tudjak, van esélye a gyogyulasra,
maskiilonben elfogyasztottdk volna, még miel6tt
fizikai kondici6ja romlani kezdett.
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Osszességében kijelenthetjiik, hogy a visegradi
Sibrik-dombon vizsgalt allatcsontanyag alapjan
nem bizonyithatjuk kozvetleniil az allattartok gon-
doskodasat, de az alacsony patologias sériilés
jelenléte altalanossagban jo allattartasi korilmé-
nyekre enged kdvetkeztetni, melyekkel megeldzhe-
tdek a nagy szdmu sériilések.

Szerzd tudomanyos kozremiikodése
Szepessy Daniel Eredeti kézirat.
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KOZEPKORI CSONTKORCSOLYAK KIiSERLETI REGESZETI
KUTATASA

EXPERIMENTAL ARCHAEOLOGICAL RESEARCH ON MEDIEVAL BONE
SKATES®
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Abstract

We conducted an experiment to prove that medieval bone skates made from the metacarpal and metatarsal
bones, as well as radii, of horses and cattle, were used for skating on ice. We tested one pair of unbound skates,
one pair of bound skates, and one pair of sledge runners, which we carved from previously collected and buried
bones. The experiments proved that it is possible to skate on bones as described in historical sources and
ethnographic accounts, and that no special expertise is required to make the skates themselves. Archaeological
finds with a shiny, flat surface, with long, narrow, longitudinal striations, considered to be skates, could indeed
have been used for gliding on ice. It is also quite possible that some bones were used as sled runners.

Kivonat

A regészeti leletanyagban megjelend [0 és szarvasmarha kéz- és labkézépcsontokbol, valamint orsocsontokbol
késziilt kozépkori csontkorcsolydk jégen valo siklasra torténd hasznalatanak bizonyitasara kiserletet allitottunk
fel. Egy kotés nelkiili, egy kotott par korcsolya és egy szantalp keriilt tesztelésre, melyeket korabban gyiijtott és
eltemetett csontokbol faragtunk. A kiserletek eredményeként bebizonyosodott, lehetséges a forrasokban és a
néprajzi leirasokban szereplé modon csontokon korcsolydazni, maguknak az eszkézéknek az elkészitése sem
igényel szaktudast. A fényes, sik lappal rendelkezd, azokon hosszu, keskeny, hosszanti csikokkal szabdalt,
korcsolydnak tekintett régészeti leleteket valoban hasznalhattak jégen valo siklasra. Egyes csontok szantalpként
torténd haszndalata is minden bizonnyal lehetséges.

KEYWORDS: BONE SKATES, EXPERIMENTAL ARCHAEOLOGY, USE-WEAR ANALYSIS, MIDDLE AGES

KULCSSZAVAK: CSONTKORCSOLYA, KISERLETI REGESZET, HASZNALATINYOM-VIZSGALAT, KOZEPKOR

Bevezetés

Csontbol késziilt korcsolyakat egészen a mult
szazadig hasznaltak a szorakozni vagydk, igy
részletes ismereteket lehet szerezni roluk a
néprajzi szakirodalombdl. Ezek az eszk6zok
eltérnek a manapsidg korcsolyanak tekintett
targyaktol. Hasznalatuk sokkal inkabb hasonlit a
sieléshez, mint a modern korcsolyazashoz. A 16-,
esetleg szarvasmarha-csontokbol késziilt eszko-
zoket a jégre helyezték, raalltak, majd egy szeges
bot segitségével 10kték elore magukat. A csontokat
ehhez alig kellett atalakitani, csupan a végeiken
kiallo részeket kellett eltavolitani, esetleg lyukakat
farni rajuk, hogy fel lehessen kotni a labra
(Herman 1902, 7, 10-11; S. Kovacs 1908, 18-20).

Csontkorcsolyanak tekintett targyak azonban nem
csak az elmult néhany szazadbol ismertek. Mar
egyes bronzkori csontok esetében is felmeriilt,
hogy esetleg echhez hasonléan hasznalhattak
(Choyke & Bartosiewicz 2005, Kustar & Tugya
2010). A kés6bbi korokban megszaporodtak a
lapos feliilettel rendelkez6, kiilonb6zé nagypatas
allatok csontjaibol késziilt, gyakran lyukasztott
eszkozok, melyeket csontkorcsolydnak tekint a
kutatas, a kozépkorbol pedig mar irasos forrasok is
fennmaradtak 1étezésiikrél (Rockhill 1900, 198;
Stow 1908, 218-229; Minorsky 1942, 34;
MacGregor 1976, 62).

* How to cite this paper: SZATHMARI, K., (2026): Kozépkori csontkorcsolyak kisérleti régészeti kutatasa /
Experimental archaeological research on medieval bone skates, Archeometriai Miihely XXIII/2 127-138.
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Mind a kora és kozépsé bronzkori radiusbol
késziilt, mind a késébbi, elsésorban metapodium
csontok felhasznalasaval megalkotott darabok
esetében 1d6rdl idére megfogalmazodik a kérdés,
hogy valoban korcsolyazasra hasznalhattak-e
azokat a mult emberei (Choyke & Bartosiewicz
2005, 325, Kustar & Tugya 2010, 84). Felmeriilnek
alternativ értelmezési lehet6ségek (Semenov 1970,
191-192), vagy mas targytipusok, amelyek nehezen
elkiilonithetéek hasonlosaguk révén a korcsolyak-
to6l, ami miatt a mai napig nincs teljes egyetértés a
kutatok kozott ezen csontok pontos hasznalatat
illetéen. A hasznalatinyom-vizsgalatoknak kdszon-
hetéen azonban a korcsolyakkal gyakran Ossze-
tévesztett kiilonbozé halaszhalo-nehezékek elva-
laszthatok a feltehetden korcsolyanak hasznalt
daraboktdl (Szathmari 2025).

Kisérleti régészet

A csontkorcsolyanak tekintett targycsoport funk-
cionalis kutatasanak fontos aspektusa a kisérleti
uton vald reprodukalasa és tesztelése. Erre szamos
példa akad a vonatkoz6 szakirodalomban (Short
é.n.; Kiichelmann & Zidarov 2005; Edberg &
Karlsson 2015; Thurber 2020, 14-15; Szathmari
2024). A jelen bemutatott kutatds kifejezetten a
kozépkori és kora ujkori, ujkori targyak vizsga-
latara fekteti a hangsulyt. A kisérlet felallitasat
kiilonb6z6 magyarorszagi lelohelyeken feltart ko-
zépkori és kora ujkori csontkorcsolyanak tekintett,
esetenként mas néven leltarazott, de hasonld
megjelenésti targyak tették lehetévé. Osszesen 115
lelet az el6zetesen is haldszhalo-nehezéknek tartott
eszkozokkel egyiitt (1. tablazat). A kutatas sordn a
régészeti leletek mellett nagy jelentOséget kaptak a
Néprajzi Muzeum Gazdalkodasgyiijteményének
Halaszat-gylijteményébdl vizsgalt csontkorcsolyak
(NM 31812, NM 42493 (egy par), NM 135939). A
régészeti leletek jelentds része és a néprajzi csontok
hasznalatinyom-vizsgalaton estek at. A hasznalati-
nyom-vizsgalatok alapfeltevése, hogy a munka-
folyamatok soran az érintkezé anyagok kolcso-
nosen, az ¢érintkezés jellegére és az anyagokra
jellemz6é nyomokat hagynak egymason, melyek
alapjan kovetkeztetni lehet az érintkezé anyagokra
és az ¢érintkezés jellegére, vagyis az eszkoz
készitésére, hasznalatara. A nyomok azonositasahoz
elengedhetetlen a kisérleti régészet alkalmazasa.
Ennek soran a régészeti targyakon megfigyeltekkel
azonos nyomok létrehozéasa a cél. Amennyiben ez
sikeres, elmondhato, hogy a multban hasznalhattak
az adott moédon a targyat. (Daroczi-Szabo 2010, 39-
40; Toth 2013, 255, 269)

Maga a kisérleti régészet egy tudomanyos eszkoz a
mult mélyebb megismerésére. A 17. szazadban mar
megjelentek szorvanyosan egy-egy targy készité-
sének vagy hasznalatanak tisztazasara iranyuld
kisérletek, de az objektiv, tudomanyos szemlélet
igazan a masodik vilaghaborit kovetden valt
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fontossa (Shimada 2005, 603, 606). A kisérletek
egy tudomanyos kérdésre keresnek valaszt. A
tudomanyos kérdés megfogalmazasa utan a kisérlet
megtervezése, elokészitése kovetkezik, majd az
elvégzése, az eredmények értelmezése és kozzé-
tétele. Fontos az egész folyamaton ativeld, részletes
dokumentalas (To6th 2010, 51-52).

A kisérlet

A kutatas f6 kérdése, hogy a régészeti anyagban
talalhato, lapos feliilettel rendelkez6 ,,csontkorcso-
lyanak™ tekintett csontokat valoban jégen vald
siklasra hasznaltdk-e. Sikeriil-e a forrasok altal
feltiintetett modon korcsolyazni, milyen fontos
tényezo6i vannak a mozdulatsornak? Kialakul-e mar
rovid id6 utan is, egy sik lap, vagy annak kezde-
ménye, vagy csak hosszas hasznalat hozza létre? A
leletanyagban megjelend, a dorsalis oldalra és a
hossztengelyre is mer6legesen (dorso-palmaris
iranyban) atfurt csontok esetében feltételezhetd,
hogy fakutyaszerlien hasznaltak. Lehetséges-e ilyen
modon alkalmazni ezeket a csontokat, van-e eltérés
a nyomok ko6zott a korcsolyazasra és a szantalpként
hasznalt csontok esetében? A kisérlet elvégzése
soran fontos szempont volt a készités vizsgalata is,
nem csak a hasznélaté. {gy a hasznalatra vonatkoz6
els6dleges kutatoi kérdések mellett a kovetkezokre
is nagy hangsuly keriilt. Feltételezhetéen nem
mesteremberek gyartottak eladasra ezeket a dara-
bokat, valoban nem sziikséges magasabb szintii
tudas a készitéséhez? Néprajzi gylijtésbol ismert
Gyergyobdl, hogy hogyan gilicseztek, vagyis kor-
csolyaztak ott a fiuk télen. Balla Estanka besza-
moloja szerint maga készitette a gilicsét (S. Kovacs
1908, 18), felmeriilt tehat a kérdés, hogy egy fiata-
labb egyén is képes a sajat korcsolyajat elkésziteni?

A kisérlet megtervezésekor az egyik legnagyobb
kihivas az alapanyagok beszerzése. A kisérlethez
nagyobb mennyiségii csontra volt sziikség. Szeren-
csés helyzet allt eld, mivel 2023-ban jelentsebb
mennyiségli szarvasmarha metapodium csontot —
Osszesen 8 darabot — sikeriilt Band telepiilésen
szerezni a kisérlethez (ebbdl kett6t sajnos a roka
mar el6ttiink kidsott és elvitt). Majd Erddsi Ferenc
2024-ben tovabbi hat csontot tudott ehhez hozza-
tenni. A csontokat elastédk a telepiilés tobb pontjan,
a korabban szerzett csontok félig lebomlott allapot-
ban, mig a 2024 marciusaban szerzett darabok fris-
sen a vagas utan (ez utdbbiakbdl kettd nejlonzacs-
koban bomlott).

Balla Estanka kozIésébdl is ismert, hogy a
korcsolyanak szant csontokat a korabban elhullott
lovuk véazabol szerezte (S. Kovacs 1908, 18). Az
eltemetés és kidsads kozott ebben az esetben is
nagysagrendileg masfél-két év telhetett el.

Beszamolo6jaban nem tér ki semmilyen mas jellegii
elékészitésre, igy miutan 2025. janudr 13-an és 15-
én kidstuk a csontokat csak tiszta vizzel atmostuk
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1. tablazat: A vizsgalatba bevont régészeti leletanyag

Table 1.: The archaeological finds included in the study

Miizeum Leldhely Meghatarozott targytipus Darabszam
Budapesti Budapest — Varfok utca 7-9. szantalp 1
Torténeti Muzeum
Budapest — Varkert Bazar — Ontéhaz szantalp 1
udvar
Budapest — XIII. ker. Margitsziget — szantalp 1
Domonkos apacakolostor
Budapest — V. ker. Kigy6 utca 2. korcsolya 1
Budapest — V. ker. Szende Pal utca 3. korcsolya 1
Szigetszentmiklos — Dunara-diild korcsolya 1
Ujbuda — Tévaros Lakopark (Budapest - korcsolya 4
Kéna falu)
csontiillé 2
ismeretlen funkcidju eszkdz 2
Budai Irgalmasrendi Koérhaz 2 félkész 1
Budapest ismeretlen lelohely korcsolya 1
Dob6 Istvan Hatvan — Grassalkovich kastély korcsolya 1
Varmizeum
Kisnana — Var halonehezék 6
korcsolya 1
Kecskeméti Tiszaug — Kis-ér partja korcsolya 4
Katona Jozsef
Muizeum szantalp 1
halonehezék 50
félkész 4
ismeretlen funkciéju eszkdz 18
allatcsont 9
Déri Muzeum Debrecen — Kolcsey Konferenciakdzpont szantalp 2
félkész 1
ismeretlen funkcioju eszkoz 1
MNMKK MNM  Visegrad — Alsovar, kikotd, Vizibastya halénehezék 1
Matyés Kiraly vagy Parti Torony
Muzeum
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2. tablazat: A kisérleti csontok adatai

Table 2.: Data on the experimental bones

Szam |Faj Vazrész Oldal |Hossz |Szélesség (amire |Eltemetés helye Eltemetés ideje |Faragta Furta/véste Végkialakitas |Tipus
ra lehet allni) (e g n
(cm) (cm) Furat atméré:
4,5 mm
1 Szarvas- 'metacarpus |bal 17,5 - Bandi temet kapuja mellett 2024. marcius 5. | Toth Erik - eltort -
marha
2 Szarvas- 'metacarpus |jobb 19 3,5-7 Bandi temet6 kapuja mellett 2024. marcius 5. | Torok Andras |- laposodd Kotés nélkiili
marha korcsolya
3 Szarvas- \metatarsus |jobb 22 3,2-5 Bandi temet6 kapuja mellett 2024. marcius 5. |Ekrik Akos Ekrik Akos hegyesedd Kotott
marha korcsolya
4 Szarvas- 'metatarsus |bal 24 3-6 Béndi temetd kapuja mellett 2024. marcius 5. |Szauer Daniel |Ekrik Akos, laposodo Széantalp
marha Mihaly Szauer Déniel
Mihaly, Bona
Boldizsar
5 Szarvas- 'metacarpus |jobb 18,5 3,5-6,7 Erdési Ferenc kertjében nejlonban 2024, marcius 5. |Térok Andras |Bona Boldizsar |laposodd Szantalp
marha
6 Szarvas- 'metatarsus |bal 20 344 Erdési Ferenc kertjében nejlonban 2024, marcius 5. |Ekrik Akos Ekrik Akos hegyesedd Kotott
marha korcsolya
7 Szarvas- |metatarsus |jobb 24 2-4,8 Band — Essegvar 2018/1/B 2023. Szauer Daniel |- hegyesedd Kotés nélkiili
marha szelvényének feltaras utani augusztus 25. Mihaly korcsolya

visszatOltése
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2. tablazat: A kisérleti csontok adatai, folyt.

Table 2.: Data on the experimental bones, cont.

Szam |Faj Vazrész Oldal |Hossz |Szélesség (amire |Eltemetés helye Eltemetés ideje |Faragta Furta/véste Végkialakitas |Tipus
ra lehet allni) Y
(cm) (cm) Furat atméré:
4,5 mm
8 Szarvas- |metatarsus |jobb 27 34-63 Band — Essegvar 2018/1/B 2023. Ekrik Akos Szauer Daniel |laposodd Kotott
marha szelvényének feltaras utani augusztus 25. Mihaly korcsolya
visszatoltése
9 Szarvas- |metatarsus | bal 25 3,4-6,2 Band — Essegvar 2018/1/B 2023. Ekrik Akos Szauer Daniel |laposodd Kotott
marha szelvényének feltaras utani augusztus 25. Mihaly korcsolya
visszatoltése
10 Szarvas- 'metatarsus |bal 26 3-5,7 Béand — Essegvar 2018/1/B 2023. Ekrik Akos - eltort -
marha szelvényének feltards utani augusztus 25.
visszatoltése
11 Szarvas- |metatarsus |bal 24 2,7-5 Band — Essegvar 2018/1/B 2023. Torok - hegyesedd Kotés nélkiili
marha szelvényének feltaras utani augusztus 25. Andrés+Ekrik korcsolya
visszatoltése Akos
12 Szarvas- 'metacarpus |bal 23,5 3,5-6 Béand — Essegvar 2018/1/B 2023. Szathmari Kata |- laposodo Kotés nélkiili
marha szelvényének feltaras utani augusztus 25. korcsolya
visszatoltése
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1. abra: Ekrik Akos a néprajzi leirdsok és a mikroszkopos megfigyelések alapjan faragja a csontkorcsolyat, a
fejsze ¢le a csontra merdleges, a csapas atldsan érkezik a csontra. (A képet készitette: Szathmari K.)

Fig. 1.: Akos Ekrik carves the bone skate based on ethnographic descriptions and microscopic observations; the
blade of the axe is perpendicular to the bone, and the blow strikes the bone diagonally. (Photo by K. Szathmari)

A kisérlet soran elkészitett és hasznalt eszk6zok A kisérlet soran elkészitett, de nem hasznalt eszkzok

2. abra: A Kkisérletre eldkészitett csontok a hasznalat eldtt és a kisérlet soran elkészitett, de nem hasznalt
csontok. (Készitette: Szathmari K.)

Fig. 2.: Bones prepared for the experiment before use, and bones prepared during the experiment but not used.
(Photo by K. Szathmari)
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Oket, hogy a szennyezddést és amennyire lehet, a
maradék lagyszovetet eltavolitsuk réluk. A
szakirodalomban korabban ismertetett kisérletekben
a csontokat hasznalat elétt valamilyen kezelésnek
tették ki. Ennek célja els6sorban a csontok
fert6tlenitése volt, de mind a savas kdrnyezet, mind
a ho (f6zés, siités) valtozasokat eredményez a csont
szerkezetében, tobbnyire torékenyebbé teszi. A
kisérleteket ennek ellenére sikeresen végre tudtak
hajtani (Short é.n.; Kiichelmann & Zidarov 2005,
433; Thurber 2020, 14-15). Azonban az itt
bemutatott kisérletben tdorekedtiink ra, hogy a
csontokat ne tegyiik ki olyan hatasoknak, amik a
leirasok szerint nem érték.

Magat a készités folyamatat és az ehhez sziikséges
mozdulatokat a néprajzi leirasok és a régészeti
csontokon megfigyelt készitési nyomok alapjan
terveztik meg. A targyakon lathatd készitési
nyomok alapjan a csontok végeit a csont hosszten-
gelyére nagyjabol parhuzamos, enyhén atlos
csapasokkal faragtdk le. A néprajzi leirasokbdl is
ismert, hogy minddssze egy fejsze segitségével
csaptak le a csontok végeit (S. Kovacs 1908, 18).
fgy a kisérlet végrehajtasakor torekedni kivantunk
arra, hogy a fejsze pengéje merdlegesen alljon a
csont hossztengelyére, tehat maga a mozdulat
iranya parhuzamos legyen a csont hossztengelyével
(1. abra).

Csontkorcsolyak készitése

A készitést eldszOor a mosas utani napon kezdtik
meg To6th Erik segitségével, 0°C korili id6-
jarasban. A csontok még nedvesek voltak, ami
hatraltatoé tényezOnek bizonyult. A 1. szamu csont
faragasat Toth Erik megkezdte a fent ismertetett
moédon, azonban a fejsze visszapattant a csontrol,
nem tudott darabokat kihasitani beldle. Emiatt
megprobalta a nyomoktdl eltéré moédon megfaragni
a csontot. A fejsze éle a csont hossztengelyére
parhuzamosan 4allt, azonban hamar bebizonyo-
sodott, hogy a leletanyagon miért nem Iehet
felfedezni ilyen irany(l nyomokat, ugyanis egy
csapas véletleniil a csont tengelyét talalta el és
kettérepedt, majd tort a csont.

Mivel feltehetéen a csontok nedves allapota nehe-
zitette a készitést, igy a kisérlet folytatasara késobb
keriilt sor, amikorra teljesen kiszaradtak. Az elsd
kisérleti csont alkalmatlanna valt a hasznalatra, igy
a kisérlet folytatdasahoz mar csak 11 csont allt
rendelkezésre. A csontok faragasaban ekkor Ekrik
Akos, Szauer Déniel Mihaly és Torok Andras
segédkezett. A szaraz csontok esetében (melegebb
id6jarasi koriilmények kozott) sikertilt a csontokat a
tervezett iranybdl faragni. A csontok faragni kivant
végét egy faronkre helyeztik, a masik végét
tartottuk, és a fejszével eldszor nagyobb darabokat,
majd a forma pontositdsa érdekében kisebbeket
csaptunk le a csontrol. A készités soran a csontok
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dorsalis oldalan nem alakitottunk ki sik lap
kezdeményt (1-2. abra).

A korcsolyaformak elkészitése farasztd volt, de
Ekrik Akos, miutan raérzett a mozdulatsorra, 2—3
perc alatt elkészitett 1—1 darabot. A szerzdnek,
akinek nem volt gyakorlata fejszehasznalatban, egy
darab elkészitése 12 percébe keriilt. A faragis
faraszto volt erésebb, gyakorlottabb készitéknek is,
azonban ezen képességek hianyaban is ki lehetett
faragni az eszkozt. Ezek alapjan elmondhatd, hogy
megfeleld gyakorlattal vagy kitartassal egy tigye-
sebb, nagyobbacska gyermek is elkészithette maga-
nak a korcsolyajat.

A szaradas soran elrepedt egy csont (10.), igy
készités kozben eltdrt. A maradék tiz darab csont
faragdsa azonban sikeresnek bizonyult. Két par
hegyesed6 orru, valamint hdrom par egyszeriibb
kialakitast korcsolyat készitettiink. Mindkét tipus-
bol egy-egy part atfurtunk, hogy fel lehessen kotni
Oket. Az egyszeriibb kialakitasu, ellaposodo végii
darabokbdl kettdt szantalpnak szantunk, igy azokon
a nyilasokat vésOvel alakitottuk ki. A csontok
lyukasztasara sajnalatos médon nem allt rendelke-
zéslinkre kézi fur6, igy az egy modern furdval
tortént (medio-lateralis iranyban a csontok két
végén). A szantalpnak szant darabok dorso-
palmaris iranyu (mer6leges) lyukainak kialakitasa-
hoz vésot és kalapacsot alkalmaztunk. A lyukasz-
tast eloszor a torott (korabban eldsott) darabon
probalta ki Ekrik Akos és Szauer Daniel Mihaly,
majd az egyik frissebb csonton (4. csont) véstek ki
egy lyukat, amin lényegesen tovabb tartott. A
masodik lyuk, illetve a par masik felének (5. csont)
vésésében Bona Boldizsar segédkezett késébbi
alkalmakkor (3. abra, 2. tablazat). A szantalphoz
késziilt felmendszerkezet is 1écekbdl és egy farost
deszkabol, ami igen instabil lett.

Korcsolyazas

2025. februar 19-én, Aszodon, a Garczik Abel
Gabor kertjében 1év6 kisméretli tavon végeztiik el a
korcsolyakisérleteket. A kisérlet kivitelezésekor
fontos volt, hogy ne miijégpalyan, hanem természe-
tes jégen torténjen, ehhez meg kellett varni a
megfeleld id6jarasi viszonyokat. A természetes jég
hasznalatat részben az indokolja, hogy a miijégen a
modern korcsolyak csikokat hoznak létre, amelyek
befolyasolhatjak a kisérlet eredményét, részben
pedig Kiichelman és Zidarov (2005, 436) is emliti,
hogy természetes jégen konnyebb volt korcsolyaz-
niuk.

A kisérlet soran végiil harom par korcsolyat
teszteltlink: az egyszerl kialakitasi darabokbdl egy
par lyuk nélkiilit (2. és 12. csont) és egy par lyu-
kasztottat (8. és 9. csont), valamint a szantalpakat
(4. és 5. csont). Mindkét parral nagyjabol 1 o6ran
keresztiil korcsolyaztunk, azonban mindkét esetben
voltak akadalyozo tényezok.
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3. abra: Bona Boldizsar vési a szantalpnak szant
csontba a lyukat, mikézben Szathmari Kata egy
helyben tartja. A vésé atlos iranyban all, fontos,
hogy ne legyen a csont hossztengelyével
parhuzamos a vés6 éle, mert fé16, hogy szétrepeszti
a csontot hossziranyban. (A képet készitette:
Kornyei Regos Csoma)

Fig. 3.: Boldizsar Bona carves a hole into the bone
intended for the sledge runner, while Kata
Szathmari holds it steady. The chisel is positioned
diagonally; it is important that the edge of the chisel
not be parallel to the bone’s longitudinal axis, as
there is a risk that it will split the bone lengthwise.
(Photo by Regds Csoma Kornyei)

Az elsé kisérlet soran a kotés nélkiili part hasznalta
a szerzO, a csontok jégre helyezése utan raallt
(4. abra). Mar ekkor fontos tanulsagokat lehetett
levonni a mozdulatot és az eszkodzoket illeten.
Bortalpt cip6é nem allt rendelkezésre, igy egy-egy
atlagos tirabakancsban végeztikk a kisérleteket. A
csontokon enyhén rogyasztott testhelyzetben lehe-
tett megallni viszonylag stabilan. Egyértelmiivé
valt, hogy a szeges bot kardinalis eleme a korcso-
lyazasnak.

Tobbféle bot alkalmazasat teszteltiik, elészor egy
bambuszbotot, ami elcstiszott a jégen, majd egy
turabotot, ami azonban nem volt elég erds, hogy az
egész testsullyal ranehezedve képes legyen 16kni
magat vele az ember. Ezutan egy eszkoznyél
tesztelése kovetkezett, ez is elcstiszott a jégen,
viszont elég erdsnek bizonyult. gy az egyik végébe
egy szO0g bekalapalasaval mar alkalmassa valt a
feladatra.
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4. abra: Szathmari Kata a kotés nélkiili korcsolyat
hasznalja a jégen. A testhelyzet megegyezik a
Herman Otté rajzain szereplével: rogyasztott 1ab,
gornyedt hat. (A képet készitette: Garczik Abel)

Fig. 4.: Kata Szathmari uses unbound skates on the
ice. Her posture matches that depicted in Ottd
Herman’s drawings: legs bent, back hunched.
(Photo by Abel Garczik)

A sz0g azonban az er6hatas miatt egyre gyakrabban
elmozdult hasznalat kozben, igy a rogzitésére
alkalmazott madzagot tobbszor Ujra kellett kotni.
Maga a szog enyhén atlosan allt a nyél hosszara,
azonban ez segitette azt, hogy beakadjon a jég
egyenetlenségeibe. Miutan a megfeleld kialakitast
bot rendelkezésre 4llt, maga a mozdulat is
kivitelezhet6 volt. A bot segitségével, egy enyhén
rogyasztott helyzetben lehetségessé valt a jégen
valo siklas. A botra igen nagy er6t kell kifejteni
ahhoz, hogy az ember ellokhesse magat. Mivel a
csontok nem voltak rogzitve, a szerz6 tobbszor is
lelépett roluk, ahogy beakadtak a jég egyenet-
lenségeibe. (A halasto felszine, ahogy normalis
esetben a természetesen befagyott vizfeliileteken is
megfigyelhetd, nem volt teljesen sima. Falevelek
fagytak bele, valamint mivel halastoként funkcio-
nal, korabban egy 1ék wvolt belevagva, hogy
oxigénhez juthassanak a halak. A betort jég
nagyobb darabjait Garczik Abel a kisérlet megkez-
dése elbtt eltavolitotta, azonban a kisebb darabok
hozzafagytak a feliilethez.)
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5.4bra: Garczik Abel laba a felkotott par
korcsolyaval. (A képet készitette: Szathmari Kata)

Fig. 5.: Abel Garczik's leg with a pair of bound
skates. (Photo by Kata Szathmari)

Az els6 kisérlet soran, mivel a csontok nem voltak
rogzitve, minden hossz megtétele utan manualisan
kellett 6ket megforditani. Ennek kovetkeztében a
csontok valdjaban kevesebb, mint egy orat toltdttek
jégen vald siklassal. Emellett az Osszehasonlitas
soran befolyasold tényezd lehet a korcsolyazok
stlya is, mivel a szerzd és Garczik Abel stilya nem
egyezik.

A masodik kisérlet soran Garczik Abel korcso-
lyazott a felkothetd parral (5. abra). Ez 1ényegesen
egyszeriibbnek bizonyult szamara. Nem tudott
lelépni a csontokrdl, amikor megakadtak. Azonnal a
szoggel ellatott szerszamnyelet hasznalta gusztony-
ként, azonban egyre tobbszor kellett megigazitani a
szoget. A kisérlet soran a korcsolyakat is tobbszor
ujra kellett kotni a laban, mert elmozdultak. Azt
tapasztalta, hogy fontosabb volt, hogy a csontok a
labfeje elején illeszkedjenek, mint hogy a sarkanal.
Ellenkez6 esetben jobban borult elére. Garczik
Abelnek sikeriilt ugy megloknie magat, hogy a
tavacska teljes hosszan egy mozdulatbdl at tudjon
siklani. Ez a szerzOnek kevésbé sikeriilt, részben
kisebb er6t tud kifejteni és rovidebb a karja,
részben nagyobb lehetett az instabilitds érzet a
kotés hianyaban. Mivel azonnal az alkalmas
gusztonyt hasznalta és nem kellett a korcsolyakat
minden hossz végén megforditani — mivel at tudott
Iépegetni —, igy feltehetéen az egy Oranyi
korcsolyazas alatt dsszességében tobb 1dot tolthetett
a csont a jég feliiletén siklassal, mint az elsd
kisérletben.

A harmadik kisérlet soran a szantalpak keriiltek
tesztelésre. A felmendszerkezet meglehetdsen in-
stabil volt, igy nem volt lehetséges raiilni, csak
ratamaszkodni és oda-vissza tologatni a jégen
(6. abra). 12 perc utan azonban a kisszék igy is
osszeomlott, igy a kisérletet nem lehetett folytatni.
Ennyi id6 is elegendének bizonyult, hogy megta-
pasztalhassuk, maga a konstrukcio abszolut miko-

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

135

6. abra: Szathmari Kata a harmadik kisérlet soran a
szankéra nehezedve oda-vissza tologatta azt a
jégen. (A képet készitette: Garczik Abel)

Fig. 6.: During her third attempt, Kata Szathmari
pushed the sled back anc} forth across the ice while
leaning on it. (Photo by Abel Garczik)

doképes lenne egy stabil felmendszerkezettel és
hosszabb csontokkal, ugyanis a szantalp elkészité-
séhez viszonylag rovid csontokat alkalmaztunk. A
régészeti leletanyagban ezzel szemben gyakran az
eleve hosszabb orsdcsontok hasznalata figyelhetd
meg.

Osszességében a harom kisérlet sikeresnek tekint-
hetd. Mindkét korcsolyatipus alkalmasnak bizo-
nyult, bar a labra erdsitett valtozat egyértelmiien
konnyebb hasznalathatosagot biztosit (a szerz6 altal
vizsgalt régészeti leletanyagban ilyen csont nem
volt, de a néprajzi anyagbdl és kiilfoldrdl ismert:
Herman 1902, 12; Edberg & Karlsson 2015, 19,
Fig. 3-6). Egyértelmtivé valt, hogy a gusztony
rendkiviil fontos kellek, féleg a kotés nélkiili
korcsolyak esetében, ahol annak hianyaban egyalta-
lan nincs lehetéség mozgasra. A korcsolyazaskor
felvett testhelyzet megegyezik Herman Ott6 leirdsa-
ival és rajzaival (Herman 1902, 11). Hasznalat
kozben érezhetd, hogy a karoknak, hatnak nagy
szerepe van a mozgasban.

Hasznalatinyom-vizsgdlat

A Kkisérletek végeztével a szerz6 folyovizzel
lemosta a csontokrél a ratapadt foldet, majd
hasznalatinyom-vizsgalatot végzett az ELTE BTK
Régészettudomanyi Intézet Archeometriai labora-
toriumaban Zeiss SteREO Discovery.V8 zoom-
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sztereomikroszkopon (specifikacio: Objektiv: Zeiss
PlanApo S 1,00x FWD 81 mm; nagyitasi tarto-
many: folyamatos 10x-80x; Kamera: Zeiss
AxioCam MRc 5.). Az elsd kisérletben hasznalt,
kotés nélkiili korcsolydkon nem alakult ki
egybefiiggd sik felilet. Ez részben a csont
természetes ivességébdl fakadt, hiaba lett a csontok
két vége megfaragva, a diaphysis igy sem tudott
teljes hosszaban érintkezni a jéggel. A 2. és 12.
jelzésti csont esetében is kozel lapos feliiletek
jelentek meg a jég feldli oldal végein, a 12. csont
distalis végén pedig két haromszog alaku lapos
felillet képzodott. Ezek a teriiletek erdsebben
fényesek voltak és a lehetdségekhez mérten hossza
(a feliileteken végigérd), keskeny, a csont
hossztengelyével kozel parhuzamos csikozodas
jelentkezett rajtuk. Emellett tovabbi, merdleges és
atlos, keskeny vonalak is szabdaltdk. A csontok
kiils6 oldalain szinte nem volt csikozddas, a
12. csont lab feléli felén volt csak nagyobb
mennyiségii hosszanti, keskeny csik. A csontok 1&b
feloli oldalan megjelent fényezodés, lekerekedés,
de nem jelentésen er6sebb, mint a sz¢ls oldalak
esetében (7. abra).

A masodik kisérlet hozta a legjobb eredményeket.
A 8. és 9.szamu felkdtheté korcsolyak Garczik
Abel a szerzéénél nagyobb silya, a kotés és a
hasznalhatd gusztony okozta konnyebb haladas
miatt, még egyértelmiibben mutattdk a hasznalati
nyomokat. Mind a két csont esetében megjelent egy
sikka kopott felillet a csontok két végén és a
diaphysis jég fel6li oldalanak medialis felén. Ezek a
kopasok sem alakitottak ki megszakitas nélkiili sik
feliiletet, de kozelitettek ahhoz. Mindkét csont
esetében erésebben fényesek ezek a sik feliiletek,
valamint hosszli, keskeny, hosszanti csikozodas
dominal rajtuk. Emellett megjelennek kisebb szam-
ban mer6leges, keskeny vonalak is, amilyenek a 2.
és 12. csontok kozel lapos feliileteinek esetében is.
A 8. és 9. csontrol is elmondhat6, hogy ahol a sik
lap kevésbé egyértelmii a diaphysisen, szélesebb
hosszanti, atloés csikok is megjelennek. A csontok
lab feldli oldalan erésebb kopas és fényezddés
figyelhetd meg (8. abra).

A harmadik, szantalpakat tesztel6 kisérlet kevesebb
eredményt hozott, mivel 12 perc utan nem lehetett
folytatni. A két csonton nem alakult ki sik feliilet,
csak ahhoz kozelitd kisebb teriiletek a csontok két
végén 1éve faragdsnyomok tetején. Ezeken az
erdsebben fényes feliileteken megjelentek keskeny,
hosszanti csikok, kisebb szamu, ezt keresztezo,
szintén keskeny vonallal (9. abra).
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Eredmények

A régészeti leletanyagon végzett haszndlatinyom-
vizsgélatok soran, a néprajzi parhuzamok alapjan
korcsolyaként azonositott darabok dorsalis/cranialis
(vagyis a feltételezetten jég feldli) oldaldn a
csontnak egy sikka kopott, erésen fényes lapos
feliiletet lehetett megfigyelni. Ezen a sik lapon
jelentkezett a nagy szamu, hosszanti, keskeny,
hosszii dominans csikozodas (kiegésziilve szintén
keskeny, atlos és merdleges vonalakkal). A kisérlet
eredményeként egyértelmiien megallapithatd, hogy
a lapos feliilettel rendelkezé nagypatas allatok
hosszucsontjaibol késziilt csonteszkdzok valdban
hasznalhatok jégen vald siklasra. Mar rovid id6
utdn (egy oOra hasznalat) elkezdett megjelenni —
elsésorban a Garczik Abel altal hasznalt, felkdthetd
korcsolyakon — egy fényes, sik lap, rajta a régészeti
leletanyagban is megfigyelheté hosszl, keskeny,
hosszanti  csikozddassal, melyet kiegészitenek
kisebb szamban erre merdleges csikok (10. abra).
Az els6 kisérlet soran, a felkotést nélkiiloz6 csontok
esetében az eszkozok feltehetden lényegesen
kevesebb id6t toltottek a jégen vald siklassal a
palya végein torténd forgatds kdvetkeztében. Ennek
ellenére ezen csontok végein is elkezdtek kialakulni
sik feliiletek. A csontok teljes hosszat érintd sik lap
kialakulasdhoz valoban ennél kissé hosszabb id6
sziikséges €s befolyasolja a korcsolyazo sulya is. A
kisérlet elvégzésekor gyakorlatlanok voltunk,
azonban egyértelmien bebizonyosodott, hogy
lehetséges a kozépkori forrasokbol és néprajzi
leirasokbol ismert modon korcsolyazni a csontokon.
Maga a folyamat kissé kényelmetlen volt, de
gyakorlatlansagunk ellenére is sikeriilt par 10
centimétereket csuszni a jégen. Ilyen modon némi
gyakorlassal egy hosszabb jégfelilleten egészen
nagy sebességet is elérhet az ember, ha sikeriil a
mozdulatsorra raéreznie.

A korcsolyazas mellett a csontok szantalpként valo
hasznalata is abszolut lehetségesnek tiinik. A
kisérlet soran a felmendszerkezet okozta az eszkoz
instabilitasat, majd hasznalhatatlansagat, nem a
csontok. A szantalpakon megfigyelt nyomok sajnos
igen kis kiterjedésiick voltak, igy nem deriilt ki
mennyiben kiilonbozhetnek esetlegesen a korcso-
lyakon megfigyelt nyomoktol, azonban az alapvetd
jellegiik 6sszhangban van a korcsolyakéval.

A tovabbiakban célszerli lenne nagyobb jégfelii-
leteken, hosszabb ideig tesztelni az eddig nem
hasznalt, de elkészitett, hegyesedd orri korcsolya-
kat. Egy ilyen jellegl kisérlet ravilagithatna, hogy
van-e jelentds kiilonbség a hasznalhatosagot illetd-
en a kilonbozd forméju korcsolyak kozott. A
nagyobb feliilet lehetéséget biztositana a mozdulat
még pontosabb megismeréséhez, valamint az eset-
legesen a fordulds okozta nyomok kikiiszobolésé-
ben. A hosszabb idejli hasznalattal pedig vizsgalha-
tova valna a sik lap, majd a teljes elkopas kialaku-
lasahoz sziikséges id6.
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7. abra: A 12. kisérleti csont dorsalis oldalanak distalis
végén kialakult haromszog alaku lapos teriilet, rajta a
dominans hossztanti keskeny csikozodassal. (10x-es
nagyitas) (A képet készitette: Szathmari Kata)

Fig. 7.: A triangular, flat area formed at the distal end of
the dorsal surface of the experimental bone No. 12,
showing narrow longitudinal  striations.  (10%
magnification) (Photo by Kata Szathmari)

8. abra: Hosszu, keskeny, kozel parhuzamos
csikozddas a 8. kisérleti csont dorsalis oldalan
kialakult sik felillet proximalis végén. (80x-o0s
nagyitas) (A képet készitette: Szathmari Kata)

Fig. 8.: Long, narrow, nearly parallel striations at the
proximal end of the flat surface formed on the dorsal
side of the experimental bone No. 8. (80x
magnification) (Photo by Kata Szathmari)

9. abra: Keskeny, hosszanti csikozddas a 4. kisérleti
csont dorsalis oldalanak proximalis végén, a lateralis
sz€lén. (16x-0s nagyitas) (A képet készitette: Szathmari
Kata)

Fig. 9.: A narrow, longitudinal striation on the proximal
end of the dorsal surface of experimental bone No. 4,
along the lateral side. (16x magnification) (Photo by
Kata Szathmari)

10. abra: A Sag kozépkori telepiilésen feltart
2022.60.56. leltari szamu csonton (KKJM) megjelend
hosszu, keskeny, hossztengellyel kozel parhuzamos
csikozédas a cranialis oldal kozepén. (80x-os
nagyitas) (A képet készitette: Szathmari Kata)

Fig. 10.: A long, narrow striation running nearly
parallel to the longitudinal axis, located in the middle
of the cranial surface, visible on the bone with
inventory number 2022.60.56 excavated at the
medieval settlement of Sag (KKIM). (80x%
magnification) (Photo by Kata Szathmari)

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)



Archeometriai Miihely 2026/XXII1./2.

Szerzo tudomadnyos kozremiikodése
Szathmari Kata Eredeti kézirat.
Koszonetnyilvanitdas

Ezaton szeretném megkdszonni azok munkajat,
akik valamilyen formaban részt vettek vagy
segitettek a kisérlet megvalodsitasaban: dr. Toth
Zsuzsanna, Garczik Abel Gabor, Ekrik Akos, Torok
Andréas, Szauer Daniel Mihdaly, Toth Erik, Béna
Boldizsar, Kornyei Regds Csoma, Erddsi Ferenc,
Erdosi Marton, Kertes Viktoéria. Valamint koszone-
temet fejezem ki témavezetomnek, dr. Csippan
Péternek.

Forrasok

STOW, J. (1908): Appendix: Libellum de situ et
nobilitate Londini. In: KINGSFORD, C.L., ed., 4
Survey of London. Reprinted From the Text of
1603. Oxford, 218-229. British History Online
http://www.british-history.ac.uk/no-series/survey-
of-london-stow/1603/pp218-229 (Utolsé megte-
kintés: 2024. 08. 06.)

Irodalom

CHOYKE, A.M. & BARTOSIEWICZ, L. (2005):
Skating with Horses: continuity and parallelism in
prehistoric Hungary. Revue de Paléobiologie 10
317-326.

DAROCZI-SZABO, M. (2010): A csont, a bdr és a
mikroszkop: kopasnyomvizsgalatok csont-
eszkdzokon. In: GOMORIL, J. & KOROSI, A.,
szerk., Csont és bor. Az dllati eredetii nyersanyagok
feldolgozasanak torténete, régészete és néprajza. Az
anyagi kultura a Kdrpat-medencében 4 Line
Design, MTA VEAB Soproni Tudoés Tarsasag,
Budapest, 39-48.

EDBERG, R. & KARLSSON, J. (2015): Islaggar
fran Birka och Sigtuna. En undersdkning av ett
vikingatida och medeltida fyndmaterial. Stockholm
Archaeological Reports 43. Stockholm, 64 pp.

HERMAN, O. (1902): Ironga, szanko, kecze.
Természettudomanyi Kozlony 34/389 5-36.

S. KOVACS, J. (1908): Hogyan ,gilicseznek”
Gyergyoban? Erdély 17/1-2 17-20.

KUSTAR, R. & TUGYA, B. (2010): ,,Csontkor-
csolyak” a késé bronzkorban. In: GOMORI, J. &
KOROSI, A., szerk., Csont és bdr. Az dllati eredetii
nyersanyagok feldolgozdasanak torténete, régészete
és néprajza. Az anyagi kultura a Karpat-
medencében 4 Line Design, MTA VEAB Soproni
Tudos Tarsasag, Budapest, 79-84.

KUCHELMANN, H.Ch. & ZIDAROV, P. (2005):
Let’s skate together! Skating on bones in the past
and today. In: LUIK, H., CHOYKE, A.M.,
BATEY, C.E. & LOUGAS, L., eds., From Hooves
to Horns, from Mollusc to Mammoth. Manufacture

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

138

and Use of Bone Artefacts from Prehistoric Times
to the Present. Proceedings of the 4™ Meeting of the
ICAZ Worked Bone Research Group at Tallinn,
26"-31% August 2003. Muinasaja Teadus 15 425—
445.

MACGREGOR, A. (1976): Bone Skates: A Review
of the Evidence. Archaeological Journal 133 57—
74.
https://doi.org/10.1080/00665983.1976.11020453

MINORSKY, V. (1942): Sharaf Al-Zaman Tahir
Marvazi on China, the Turks and India. Arabic text
(circa A.D. 1120) with an English translation and
commentary. Royal Asiatic Society, London,
170 pp.

ROCKHILL, W.W., ed., (1900): The Journey of
William of Rubruck to the Eastern Parts of the
World, 1253-55: As Narrated by Himself;, with
Two Accounts of the Earlier Journey of John of
Pian de Carpine. Printed for the Hakluyt Society,
London, 304 pp.

SEMENOV, S.A. (1970): Prehistoric Technology.
An Experimental Study of the oldest Tools and
Artefacts from Traces of Manufacture and Wear.
Adams & Dart, Trowbridge-London-Bath, 211 pp.

SHIMADA, 1. (2005): Experimental archaeology.
In: MASCHNER, H.D.G. & CHIPPINDALE, Ch.,
eds., Handbook of Archaeological Methods Vol I,
AltaMira Press, Lanham, 603-642.

SHORT, W.R. (é.n.): Viking-Age Ice Skates.
https://www.hurstwic.org/history/articles/daily_livi
ng/text/ice_skates.htm (Utols6 megtekintés: 2025.
03.08.)

SZATHMARI, K. (2024): Kozépkori csont-korcso-
lyak hasznalatinyom-vizsgalata. Korall 97 66-91.
https://doi.org/10.52656/KORALL.2024.03.04

SZATHMARI, K. (2025): Uj iranyok a kozépkori
halészat kutatasaban. Hasznalatinyom-vizsgalatok
csont halonehezékeken. Magyar Régészet 14/4 15—
22. https://doi.org/10.36245/mr.2025.4.2

THURBER, B.A. (2020): Skates Made of Bone: A
History. McFarland & Company, Inc., Jefferson,
North Carolina, 194 pp.

TOTH, Zs. (2010): Régészeti kisérletek ¢és
kopasnyomok elemzése két csontaron. In:
GOMOR], J. & KOROSI, A., szerk., Csont és bor.
Az allati eredetii nyersanyagok feldolgozasanak
torténete, régészete és néprajza. Az anyagi kultura
a Karpat-medencében 4 Line Design, MTA VEAB
Soproni Tudés Tarsasag, Budapest, 49-56.

TOTH, Zs. (2013): Csont- és agancseszkozok
komplex vizsgalata a késé-neolitikus Aszod-Papi
foldek leléhelyén. Kozéletlen PhD dolgozat. E6tvos
Lorand Tudomanyegyetem Bdlcsészettudomanyi
Kar, Torténelemtudomanyi Doktori Iskola, Régé-
szet Doktori Program, Budapest, 379 pp.



http://www.british-history.ac.uk/no-series/survey-of-london-stow/1603/pp218-229
http://www.british-history.ac.uk/no-series/survey-of-london-stow/1603/pp218-229
https://doi.org/10.1080/00665983.1976.11020453
https://www.hurstwic.org/history/articles/daily_living/text/ice_skates.htm
https://www.hurstwic.org/history/articles/daily_living/text/ice_skates.htm
https://doi.org/10.52656/KORALL.2024.03.04
https://doi.org/10.36245/mr.2025.4.2

Archeometriai Miihely 2026/XXII1./2. 139

OTTOMAN PERIOD (16™-17™ CENTURIES) ANIMAL BONE
REMAINS FROM THE CASTLE OF CSOKAKO-ALSOVAR (VERTES
HILLS, HUNGARY) — PRELIMINARY RESULTS
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Abstract

This paper presents the first zooarchaeological results based on the assemblage (NISP = 1,565) of 16"—
17" century materials studied to date, recovered from the castle of Csokaké-Alsévar in the Vértes Hills. The
castle, a medieval aristocratic residence, was converted into an Ottoman Turkish fortification in the 1540s. The
analysis of the bone material indicated that the meat provision of inhabitants was based on cattle (49.4%) and
caprines (23.7%). Pork (15.2%) and game (7-8%) were also occasionally consumed in the castle, suggesting the
presence of Christian mercenaries besides Muslim warriors.

The identified hunted animals included rarely recorded wild species in archaeological assemblages, such as the
red squirrel and the hazel grouse, alongside the commonly occurring remains of roe deer (3.8%) and red deer
(2.4%). Besides exploiting the forested area around the castle, hunting also took place slightly further a field, in
open areas near water sources, as indicated by the remains of hare (0.9%) and fish. The white-tailed eagle,
whose wing bone in the assemblage suggests the use of feathers from this bird, may have been captured in the
same area.

Alongside the butchery and food remains that formed the main part of the assemblage, several objects carved
from the skeletal hard tissues of animals enriched the zooarchaeological material under study. The most
valuable ones, such as ivory combs and a bone rosette, represented personal objects and their decorations,
arriving to the castle of Csokaké-Alsovar together with their owners. Nevertheless, the presence of some simple
tools, blanks, and debris in the assemblage suggests that skilled persons in antler and bone manufacturing could
have practised bone crafting at times.

Kivonat

A Veértes-hegységben taldlhato, a kozépkorban arisztokrata rezidenciaként miikodo csokakoi var az Oszmdn
Birodalom terjeszkedése nyoman az 1540-es években torék eroditménnyé alakult. Tanulmdanyomban az
Alsovarbol meghatarozott 16—17. szazadi régészeti allattani leletanyag (NISP=1565) elozetes eredményeit
mutatom be. Az elemzések azt valosziniisitik, hogy a lakosok husellatasa szarvasmarhan (49,4%), valamint juhon
és kecsken (23,7%) alapult. A varban alkalmanként sertéshust (15,2%) és vadhust (7-8%) is fogyasztottak, ami a
muszlim harcosok mellett keresztény katonak jelenlétére utal.

A vadallatok koziil a régészeti leletanyagokban szokvanyosan eldforduld dz- (3,8%) és gimszarvasmaradvanyok
(2,4%) mellett néhany ritkabb faj — mint példaul a mokus, a hazi patkany és a csaszarmaddar — vdzrészeit is
azonositottuk. A mezei nyul (0,9%) és a halak maradvanyai azt is bizonyitjak, hogy nemcsak a var koriili
erdokben, hanem a kissé tavolabb esé, vizes élohelyekkel tarkitott nyilt teriileteken is vadasztak. Ugyanitt
ejthették el azt a rétisast is, amelynek egy szarnycsontja keriilt elo, a nagytermetii ragadozo madar szarnyanak
vagy tollainak hasznositasat sejtetve.

* How to cite this paper: GAL, E., (2026): Ottoman Period (16"~17" centuries) animal bone remains from the
castle of Csokako-Alsovar (Vértes Hills, Hungary) — preliminary results, Archeometriai Miihely XXIII/2 139—
154.

doi: 10.55023/issn.1786-271X.2026-013

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)


https://orcid.org/0000-0002-4226-3218
mailto:gal.erika@htk.elte.hu
https://doi.org/10.55023/issn.1786-271X.2026-013

Archeometriai Mithely 2026/XXIIL./2. 140

A nagyrészt husfeldolgozdasbol és étkezésbol szarmazo maradvanyok mellett t6bb, az dllatok kemény
vazszoveteibdl késziilt targy bovitette a vizsgalt anyagot. A legértékesebbek — mint példaul egy elefantcsontfésii
és a csontberakdasok — személyes haszndlati targyak vagy azok diszei voltak, és tulajdonosaikkal egyiitt
érkezhettek a csokakoi Alsovarba. Ugyanakkor néhany egyszerii csonteszkoz, nyersanyag és mithelyhulladék
jelenléte a leletanyagban azt valosziniisiti, hogy alkalomadtan agancs- és megmunkaldssal is foglalkoztak az
erdditményen beliil.

KEYWORDS: ZOOARCHAEOLOGY, ANIMAL BONES, IVORY COMB, TURKISH FORTIFICATION, OTTOMAN PERIOD,
HUNGARY

KULCSSZAVAK: REGESZETI ALLATTAN, ALLATCSONTOK, ELEFANTCSONTFESU, TOROK VAR, TOROK KOR,
MAGYARORSZAG

Fig. 1.: The location of Csokakd castle based on Laszldo Keser(i’s aerial photo and Laszlo Sebdk’s map
(compilation by Erika Gal)

1. abra: Csokakdé varanak elhelyezkedése Keserti Laszlo 1égifotojanak és Sebok Laszlo térképének
felhasznalasaval (Gal Erika Osszeallitasa)

(Alsévar) were built, covering an area of about
1400 m?, during the 15" century (Fig. 2).

Introduction
The castle of Csokakd, erected by the Csak family

in the second half of the 13" century, was built on a
rocky plateau on the side of the 479 m high Csoka
Hill on the edge of the Vértes Hills (Fig. 1). The
oldest (13"-14" century) part of the fortress com-
plex, known as the ‘upper castle’ (Felsévar in
Hungarian), occupies a roughly 600 m? area on the
cliff top at 359 m above sea level. Around it, at 7—
17 m below, a castle chapel and a lower castle

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

The fortification, owned by several noble families
(after the king) during the 14"-16% centuries, came
under Ottoman rule in 1543-1544 (Hathazi &
Kovacs 2019, 29). According to the payroll, the
Ottoman guard numbered around 30-50 people in
the castle of Csokakd (Hegyi 2007a, 1014-1022).
By the 1720s and 1730s, the stronghold was already
remembered as a ruin (Bél 1977, 109).
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Csokako 1997-2017

Fig. 2.: Survey map of the excavations (graphics by Balazs Holl; survey by Balazs Holl, Krisztian Pokrovenszki,
and Tamas Belegrai), after Hathazi & Kovacs 2019, Fig. 3. Legend: A: upper castle; B: chapel; C: gate tower; D:
upper terrace; E: middle terrace; F: southern section of lower terrace; G: eastern section; H: south-eastern
bulwark. 1: 13" century; 2: 13" century, addition; 3: 14" century; 4: 14" century, addition; 5: 15% century
(1430-1496); 6: 15" century (1430-1496), addition; 7: first half of the 16™ century (1530s); 8: addition from the
first half of the 16" century (1530s); 9: Ottoman Period (1543/44-1687); 10: Ottoman Period (1543/44-1687),
addition; 11: modern restoration

2. abra: Asatasi térkép (Holl Baldzs grafikaja; Holl Balazs, Pokrovenszki Krisztian és Belegrai Tamés
felmérése), Hathazi & Kovacs 2019, 3. abra alapjan. Jelmagyarazat: A: felsé var; B: képolna; C: kaputorony; D:
fels6 terasz; E: kozépso terasz; F: az also terasz déli szakasza; G: keleti szakasz; H: délkeleti bastyak. 1: 13.
szazad; 2: 13. szazadi hozzaépités; 3: 14. szazad; 4: 14. szazadi hozzaépités; 5: 15. szazad (1430-1496); 6:
15. szazadi (1430-1496) hozzaépités; 7: a 16. szazad elsé fele (1530-as évek); 8: a 16. szazad elsé felébol
szarmazd hozzaépités (1530-as évek); 9: Oszman korszak (1543/44—1687); 10: Oszman korszak (1543/44—
1687), hozzaépités; 11: modern restauraciod

Systematic archaeological investigations of the
castle began in the early 1960s, continued between
1996 and 2008, and ended in 2014-2017. Current
zooarchaeological analyses focus on the most
abundant animal bone assemblages found in the
area of the fortification, i.e. the 13"-14% century,
the 15™ century, and Ottoman Period (16""-17" cen-
turies) materials brought to light under the direction
of archaeologists Géabor Hathazi and Gyongyi
Kovacs during the 2000s.

Although it is not always possible to date the layers
precisely, several layers can be dated well based on
ceramic and coin finds. There were closed strati-
graphic units from the Arpad Era, the Matthias Era,
the middle of the 16" century, the second half of
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the 16™ century, the second half of the 17% century,
and even the end of the 17" century (Hathazi &
Kovacs 2016, 2019; Hathazi et al. 2017).

A more precise dating was also possible through
some characteristic ceramic finds. Several units can
be dated to the second half of the 16 century based
on sgraffito-decorated bowls and Iznik vessel
fragments. The material around the mosque is dated
to the 17" century based on glazed Ottoman stove
tiles. The clay layer excavated on the western side
of the Ottoman Period staircase is dated even more
precisely to the second half of the 17" century
based on milk jugs and ‘freckled’ painted plates
(Kovacs et al. 2025).
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Table 1.: Distribution of remains (NISP=Number of Identifiable Specimens)
1. tablazat: A leletek megoszlasa (NISP=a pontosabban azonosithato leletek szama)

Species
Cattle (Bos taurus)
Sheep (Ovis aries)
Goat (Capra hircus)
Sheep or goat (Caprinae)
Pig (Sus domesticus)
Horse (Equus caballus)
Dog (Canis familiaris)
Domestic goose (Anser domesticus)
Domestic chicken (Gallus domesticus)
Domestic animals
Red deer (Cervus elaphus)
Roe deer (Capreolus capreolus)
Wild boar (Sus scrofa)
Hare (Lepus europaeus)
Red squirrel (Sciurus vulgaris)
Black rat (Rattus rattus)

White-tailed eagle (Haliaeetus albicilla)
Hazel grouse (cf. Tetrastes bonasia)
Eurasian jay (Garrulus glandarius)
Cyprinidae sp. indet.

Pisces indet.

Wild animals

Total

Large ungulate

Small ungulate

Mammalia indet.

Grand total

Hungarian name NISP %
Szarvasmarha 773 49.4
Juh 106
Kecske 14 23.7
Juh vagy kecske 252
Sertés 238 15.2
L6 0.2
Kutya 0.3
Hazi lud 4 0.3
Hazitytk 41 2.6
Haziallatok 1435 91.7
Gimszarvas 38 2.4
Oz 60 3.8
Vaddisznd 3 0.2
Mezei nyul 14 0.9
Eurépai mokus 2 0.1
Hazi patkany 1 <0.1
Rétisas 1 <0.1
Csaszarmadar 1 <0.1
Szajko 5 0.3
Pontyféle 2 0.1
Meghatarozhatatlan hal 3 0.2
Vadallatok 130 8.3
Osszesen 1565 100.0
Nagypatas 44
Kispatas 166
Meghatarozhatatlan emlds 23
Mindosszesen 1798

This paper presents the initial results from the
Ottoman Period assemblage and compares them
with contemporaneous assemblages from fortifica-
tions in Hungary. The goal is to investigate live-
stock exploitation and the impact of the environ-
mental conditions around the castle, which likely
also influenced the inhabitants’ meat supply and
consumption. In addition, we offer a glimpse into
the unique material culture of the inhabitants
reflected in rare objects carved from hard skeletal
tissues.

Material and methods

From the Ottoman Period assemblage found at the
castle of Csokaksé-Alsovar, 1798 animal remains
have been studied to date. The largest part of the
examined finds was found in the demolition of the
mosque (E1 on the floor plan, Fig.2) on the
southern wall of the medieval palace wing built on
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the central terrace of the Lower Castle (E on the
floor plan) and in the immediate surroundings of
the mosque. A smaller part of the identified bones
was discovered during the excavation of the
surroundings of the gate tower (forecourt, wall
passage) and from the closed clay layer of the late
Ottoman period observed on the western edge of
the multi-period stone staircase. According to the
ceramic finds found in these layers, the identified
bones can be dated to the 17" century, and partly to
the second half of the 17% century.

The larger quantity of glazed Ottoman stove tiles
appearing in the material around the mosque may
indicate the stove of the Ottoman Period building
constructed on the territory of the medieval palace
(Hathazi & Kovacs 2024, 174-180), but the animal
bone assemblages examined so far do not indicate
any correlation between the concentration of finds
and the functional spaces of the castle.
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Fig. 3.:

Reddeer 3%~ 1% 1% Diggrarp showing t.he
Domestic 3% distribution of remains
; = Cattle .
chicken by taxonomic groups
3% Sheep and goat
\ aPig 3. abra:
\ 04352/3 A leletek rendszertani
®  wHorse csoportok szerinti
Pig_ = Dog megoszlasat szemléltetd
15% Domestic goose diagram
Domestic chicken
= Red deer
Roe deer
= Wild boar
= Hare
= Squirrel
= Wild bird
= Fish
Sheep and goat
24%
Cs6kakd-Alsévar (NISP=1,565)
~0-Cattle (n=161)  -B-Sheep and goat (n=127) =& -Pig (n=60) Fig. 4.:
100 Epiphyseal fusion curves
X in cattle, caprines, and
\ . .
90 % \ pig, showing percentages
56 N of fused elements at each
\ \ fusion stage
70 k A
\ \\/ 4. abra:
__ 60 X Epifizis-csontosodasi
% \\ ﬂﬂﬂﬂﬂﬂ &g S~ gorbék szarvasmarhaban,
g 20 " L3 \ juhban és kecskében,
- \ valamint sertésben,
bt - X amelyek az
\ -
30 \ o elcsontosodott vazrészek
o NGt * szazalékos aranyat
- mutatjak az egyes fzids
10 szakaszokban
0 : : :
Birth Early Intermediate | Intermediate Il Late Final

The animal remains were collected by hand during
the excavation. They were generally studied with
the naked eye. Microscopical examination was also
performed when modifications, such as skinning
marks, pathological change, traces of bone manu-
facturing and use wear, were detected on the
remains.

The identification of animal bones included the use
of comparative materials, handbooks, and atlases
(e.g. Albéric et al. 2017; Boessneck 1969; Prummel
1988; Schmid 1972). The analysis of age at death
followed the method developed by O’Connor
(1989, 174; 1991, 248-254; 2003, 165-170), which
focuses on the dental eruption and attrition in the
mandible on the one hand, and the fusion of
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epiphyses on the other. The latter method is based
on the sequence of fusion of long bone epiphyses in
the skeleton of each species. The determination of
the age of epiphyseal fusion relies on the work by
Chaix & Méniel (2001).

The withers heights of sheep were calculated using
the coefficients developed by Manfred Teichert
(Teichert 1975). Bone measurements were taken
using digital callipers (0.1 mm); following the
standard by von den Driesch (1976).

Our results were compared with already published
coeval bone materials from other military centres in
Hungary. Some of these sites, such as Békés-
Kastélyzug, Dombovar-Golyavar, and Nagykani-
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zsa-Vir, also yielded medieval (from the 13%/14% to
the early 16™ century) animal remains in addition to
the Ottoman Period (late 16"-17" century) assem-
blages, as was the case with Csokakd-Alsovar. For
this reason, we cannot rule out the possibility that
some medieval finds were mixed in with the
Ottoman Period bone accumulations at these sites.
The relevant documentation and information on the
excavation circumstances have been received from
archaeologists Gabor Hathazi and Gyongyi Kovécs,
who excavated the site in the last decades.

Results

The number of identifiable specimens (NISP) was
1565. Most bones could be identified to species
level or assigned to a specific taxonomic group, e.g.
caprines, fish, etc. (Table 1).

Species and age composition

Domestic animals

The great majority (91.7%) of the remains
originated from domestic animals (Fig. 3). Cattle
yielded almost half of the bone assemblage
(NISP=773; 49.4%). Neither horn cores nor
complete long bones were found from this species
that could provide information on the type and size
of cattle consumed in the castle. Nevertheless, the
presence of numerous cranial remains as well as the
terminal bones without economic value indicated
that the slaughter of these animals probably took
place on site. However, both the size and the
structure of the castle make it unlikely that large
animals were kept within the fortification.

The kill-off pattern in cattle shows that only a small
proportion (12.5%) of the animals were slaughtered
by the ‘early’ stage of bone fusion, which would
correspond to the age of 1-1.5 years (Fig. 4). Then
there is a considerable drop-off to the ‘inter-
mediate’ stage, suggesting a higher consumption of
beef from young cattle (beyond 2-2.5 years of age).

The upturn of the curve in the late-fusing bone
groups involves several hypotheses. One of the
explanations may be that cattle remains in this
assemblage represent more than a local population
of cattle. Additional beef might have originated
from beasts slaughtered at other places. Such meat
may have been either bought from the market or
collected as tax in the broader area of the castle.
Nevertheless, neither the slaughtering place, nor the
time limits of bone accumulations are known at the
site.

On the other hand, the mentioned pattern on the
chart may also be due to random bias resulting from
a small sample size (n=161).
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Fig. 5.: Horn core of sheep (medial view)

5. abra: Juhszarvcsap (medialis nézet)

Only about one-third of the cattle seem to have
been kept alive beyond the ‘Final’ fusion stage
(around 4-4.5 years), indicating the moderate
secondary exploitation of this species. The develop-
ment of teeth in three mandibles confirmed this kill-
off rate for adult cattle compared to younger
individuals.

Sheep and goat were the second most frequent
group, yielding a total of 371 (23.7%) remains
(Table 1). The first seems to have been much more
common than the latter: 106 sheep bones versus 14
remains from the goat. A horn core fragment from
sheep (Sample 24) indicated that at least some
sheep had slightly twisted horns (Fig.5). In
addition, the withers height of 605.2 mm could be
calculated from a complete sheep humerus found in
Sample 113 (Appendix Table 1).

From a complete metatarsus (Sample 298), the
withers height of 655.3 mm could be calculated for
a goat (Appendix Table1). The presence of
complete metapodials from goat kids in the
assemblage indicated that the distal legs of this
species were not used for food (Fig. 6).
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The exploitation of caprines (sheep and goat) seems
to have been similar to that of cattle regarding the
youngest age group, with slaughtering only 15% of
the lambs and goat kids by the ‘Early’ stage, i.e.
younger than 6 months old. From this age onwards,
however, fewer young sheep and goat seem to have
been killed than cattle, pointing to the secondary
exploitation of a small stock. A ca. 10% of addi-
tional meat, indicated by the slight upturn of the
fusional curve, seems to have originated from
animals slaughtered between stage ‘Intermediate I’
and ‘Intermediate II’, that is, individuals in their
second year of life. More than half of the caprine
remains originated from specimens kept until the
stage ‘Final’, representing 4—5-year-old sheep and
goat that may be interpreted as a sign of milk and
wool production and animals retained for the
maintenance of breeding stock (Fig. 4). Similarly to
cattle, data regarding mandibular tooth eruption and
wear support this result.

Pig yielded a total of 238 remains (15.2% of the
assemblage), indicating that pork was at least
occasionally consumed in the castle. According to
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Fig. 6.:
Metacarpi from goat kids
(dorsal view)

6. abra:
Kecskegida-kézkdzépcsontok
(dorzalis nézet)

the lack of secondary exploitation in this species,
the kill-off pattern significantly differs from that of
bovids. Half of the remains originated from pigs
killed in their first year. Another massive drop
(30%) in the fusional curve appeared at the level of
stages ‘Intermediate I’ and ‘Intermediate II’, point-
ing to the slaughtering of 2—3-year-old individuals.
The upturns of the curve in the epiphyseal fusion
stages ‘Late’ and ‘Final’ may be owing to the small
number of ageable pig remains in the assemblage
(n=60). Nevertheless, if they mark the bringing of
extra meat to the castle, the skeletal parts belonging
to these two groups are attached to good-quality
meat such as the rump, shank, and chop.

In addition, a humerus from a foetal or newborn
piglet found in Sample 17 pointed to abortion or
perinatal death. The proportion of slaughtered male
individuals compared to the females — based on the
sexable tooth rows that included the canines — was
6:4.

In addition to the main meat-providing domestic
mammals, the horse and the dog were also identi-
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fied from three and five sporadic remains, respect-
tively (Table 1).

Poultry was represented by the domestic goose
(NISP=4; 0.3%) and the domestic chicken
(NISP=41; 2.6%). Tarsometatarsi with and without
cock spurs from the latter indicated that both hens
and cocks were kept in the castle. Skeletal parts
with medullary bone tissue, evidencing the
consumption of egg-laying hens, were not
identified from this assemblage. The low rate
(24.4%) of remains from young individuals
suggests that mainly the fully grown chickens were
consumed. A similar dominance of adult birds was
typical of goose.

Wild animals

Despite the small proportion (8.3%) of the remains
from wild animals, this group included a rather
large variety of vertebrates (Table 1). The red deer,
the roe deer, the wild boar, and the hare represented

2cm

-
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game. Among these, the roe deer was the most
frequent (60 remains; 3.8%). Bones from the head
(skull and mandible remains) and terminal bones
(such as carpals, tarsals, metapodia, and phalanges),
in addition to skeletal parts rich in meat, indicated
that complete carcasses were transported to the
castle (Fig. 7). Except for five remains representing
a partial skeleton of a roe fawn in Sample 141, all
the roe deer bones originated from fully grown
individuals.

The red deer (NISP=38; 2.4%) also yielded
terminal bones although no skull fragments were
found. The few antler remains from this species
represented either blanks or beam segments, which
did not provide information on whether they
originated from gathered antlers or killed animals.

The third most frequent game was the hare by 14
remains (0.9%), while the wild boar yielded only
three bones (0.2%). The red squirrel was identified
from a radius (Sample 312) and a tibia (Sample 15).

Fig. 7.:

Roe deer remains.
a — skull fragment
(dorsal view);

b — mandible
(buccal view);

¢ — metatarsus
(dorsal view)

7. abra:
Ozmaradvanyok.

a — koponyatoredék
(dorzalis nézet);

b — allkapocs

(arc feldli nézet);

¢ —labkodzépesont
(dorzalis nézet)
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Fig. 8.:

Red squirrel remains.

a — radius (cranial view);
b — tibia (cranial view).
The arrow indicates the
chop mark

8. abra:
Mokusmaradvanyok.

a — orsocsont (kranialis
nézet);

b — sipcsont (kranialis
nézet).

A nyil a vagasnyomra
mutat

1 cm

Fig. 9.: Partial skeleton of a Eurasian jay. a — skull fragment (frontal view); b — femur (caudo-lateral view); ¢ —
tibiotarsi (cranial view); d — tarsometatarsus (plantar view)

9. abra: Szajko részleges vaza. a — koponyatdredék (feliilnézet); b — combcesont (kaudo-lateralis nézet); ¢ —
sipcsontok (kranialis nézet); d — csiidcsont (plantaris nézet)
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The latter bone displayed a chop mark through the
distal epiphysis, most likely related to the skinning
of this fur animal (Fig. 8).

The osteological features and sizes of a small femur
found in Sample 16 suggested that this skeletal part
either belonged to a European edible dormouse or a
rat. Owing to the overlapping morphology and
biometrics, ZooMS (zooarchacology by mass
spectrometry) method was used for the identi-
fication of this specimen. According to the recently
completed examination, the bone belonged to the
black rat (house rat).

Game birds were represented by the hazel grouse,
which was identified from a tibiotarsus, the distal
leg bone rich in meat. The group of wild birds also
included the white-tailed eagle, which was
recognised from a radius, one of the wing bones.
The five bones from a jay represented the partial
skeleton of this bird (Fig. 9). From the total of five
fish remains, two could be assigned to the family of
Cyprinidae (Table 1).

Taphonomic marks

Approximately one-third of the remains in the total
assemblage displayed certain human or animal
modification. Chop marks were the most frequently
identified form of damage, appearing on a total of
338 remains. They were especially common on
cattle bones (n=207), consistent with the number of
remains and the size of skeletal parts in this species
(Fig. 10).

Chop marks were associated with the dismember-
ment of large carcasses and the partitioning of body
parts. Therefore, chopping was not characteristic of
small-sized animals, such as poultry, except for a
goose's carpometacarpus.

m Chop mCut
250

200

150

NISP

100

50 I
II --I-I
0

Cattle Sheep Pig  Poultry

and goat
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Cut marks were less frequent than chop marks,
appearing on a total of 57 remains. They could be
related to skinning (Fig.11) and defleshing
(Fig. 12a).

Marks of heat were also common (on a total of 113
remains), especially on cattle remains (n=65).
These marks generally appeared as light to dark
brown spots rather than fire marks and calcination,
suggesting no direct contact with fire in most cases.
Hot ash thrown over the kitchen midden may likely
have caused the discolouration of some such bones.

The gnawing marks, identified on a total of 57
remains, were also the most frequent on cattle
bones. The smaller the size of the bone, the more
likely it was to be completely ingested (Fig. 10).

Pathological modifications

A total of 20 remains displayed pathological
changes, representing 1.3% of the assemblage.
Among these, pig remains were the most frequent,
with 11 specimens. This species was followed by
cattle in frequency, yielding eight remains with
malformations. A single rib fragment from a small
ungulate belonged either to caprines or pig.

Most of the pathological changes affected the ribs
(Fig. 12b) and the vertebrae (Fig. 13), and indi-
cated mechanical trauma, inflammatory reaction,
and developmental disorder. In addition, articular
disease (in a cattle proximal phalanx) as well as
oral and dental anomalies (in pig maxilla, mandible,
and teeth) were identified. The lack of pathological
changes in sheep and goat bones is notable, despite
the high rate of adult and mature individuals
(Fig. 4). The detailed analysis and description of
the disease-related bone modifications will be the
subject of a separate paper.

Fig. 10.:

Taphonomic marks on
the remains of the most
frequent species

10. abra:

Tafondémiai nyomok a
leggyakoribb fajok
maradvanyain

Red Roe
deer deer
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Fig. 11.: Skinning marks on a proximal phalanx
from cattle (palmar view)

11. abra: Nytzasnyomok egy szarvasmarha elsé
ujjpercén (palmaris nézet)

Fig. 12.: Cut marks (a) and pathological changes
(b) on a cattle rib. a — medial view; b — caudal view
12. abra: Késnyomok (a) és patologias elvaltozas
(b) szarvasmarhabordan. a — medialis nézet; b —
kaudalis nézet
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Fig. 13.: Bifurcated dorsal spine in a cattle thoracic
vertebra (cranial view)

13. abra: Villas elagazasu tovisnytlvany szarvas-
marha-hatcsigolyan (kranialis nézet)

Bone, antler, and tusk objects

The studied assemblage also contained some
objects made from hard skeletal tissues, as well as
associated workshop debitage and raw material
selected for manufacturing. The nicest and most
valuable artifacts (or their decoration) were
personal objects of self-representation, which
arrived to the castle with their owners. They include
a rather degraded comb made from elephant ivory
(Fig. 14), a few common and uncommon decorative
bone inlays, and four Haban knives with bone
handles, among which one has a mother-of-pearl
inlay. (Habans were a 16"-17" century anabaptist
group originating in Central Europe, renowned for
their crafts). The double-sided ivory combs
represent rare finds outside the Buda Castle area in
Hungary. They have so far been documented only
from the Ottoman Period (16" century) village in
the Lower Castle of Visegrad (Choyke & Kovats
2010, 123-124, Figures 11-12).

In addition, the assemblage also included a few
simple and half-made bone objects. These items —
together with some remains representing selected
raw material, such as antler and bone sections
displaying sawing marks, and debris — suggested
that bone manufacturing was practised in the castle
as well. Considering the small number and the low
quality of these items, however, it seems likely that
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bone crafting was only opportunistically carried out
by persons having little experience.

A thorough presentation of the bone objects will
also be made when the examination of the entire
Ottoman Period assemblage is completed.

Discussion

The composition of the assemblage from Csokako-
Alsovar indicates that the greatest part of the bone
material represented butchery waste and food
refuse. In addition to these, a few remains of
animals which were not consumed, such as the
horse, the dog, and the European jay, as well as
some bone objects and workshop debitage, formed
the zooarchaeological material.

The dominance (from 60.5% to 78.0%) or high
relative frequency (from 46.6% to 50.2%) of cattle
remains seems to have been typical of the 16%-
17" centuries castles located in the countryside,
whether inhabited by Turkish (Nagykanizsa-Var,
Bokonyi 1974, 384; Barcs-Var, Gal & Bartosiewicz
2016; Dombodvar-Golyavar, Gal & Berta 2005;
Békés-Kastélyzug, Vorés 1980) or Christian
soldiers (Bajcsa-Var, Bartosiewicz 2002).

This is in sharp contrast with the bone materials
recovered from Turkish settlements located in the
castle of Buda and its surroundings — a military
centre during the Ottoman occupation of the
Hungarian capital —, where mutton and poultry
seem to have been the most favoured meat (Csippan
2007; Daroczi-Szabo 2004; Dardczi-Szabd 2011,
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Fig. 14.:

Fragment of a double-sided
comb made from elephant
ivory.

Sch — parallel bright and dark
bands of the Schreger pattern
in longitudinal plane;

tr — transverse wear from hair

14. abra:

Elefantagyarbol faragott
kétoldalas fésii toredéke.
Sch —a Schreger-minta
parhuzamos vilagos ¢s sotét
savjai hosszmetszetben;

tr — hajszalak altal hagyott
harant iranyt kopasnyomok

G4l et al. 2010). The only exception was the bone
material recovered at Szekszard-Palank, where
caprines were the leading species by 38.3% of the
NISP, followed by cattle (30.2%) in terms of
relative frequency (Bartosiewicz 1995, 120,
Table 1).

Sheep and goat remains were usually the second
most commonly identified components of military
castle assemblages in rural areas. Besides Csokako-
Alsovar (23.7%), this was the case at Békés-
Kastélyzug (35.3%), Dombovar-Golyavar (21.0%),
and Nagykanizsa-Var (14.9%). One of the excep-
tions was the castle at Barcs, where the domestic
chicken (9.5%) seems to have been the second most
often slaughtered animal. In the Styrian castle of
Bajcsa, which never fell into Turkish hands, pig
(16%) was the second most often killed species,
well reflecting Christian influence on the diet. The
ratio of caprine, pig, and poultry remains in the
analysed assemblages was most likely affected by
the ethnic composition and religious customs of the
inhabitants, as well as the environmental conditions
around the strongholds.

Herding pigs is obvious at places surrounded by
forests and marshlands, where both food and stock
improvement (by cross-breeding with the wild
boar) are largely available for this species. This
may be one of the explanations for the notable
representation of pig remains at Dombovar-
Golyavar (17.1%), Csokako-Alsovar  (15.2%),
Nagykanizsa-Var (11.4%), and Szekszard-Palank
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(7.4%). The significant contribution of pork to the
meat supply of the castles suggests an ethnically
and culturally mixed population. According to
written sources, a few to several dozens of
Christian soldiers of Balkan origin also served
alongside Turkish warriors in the above-mentioned
fortresses. Moreover, the Ottoman army also
included several Hungarian soldiers in some
strongholds (Hegyi 2007a, 2007b). On the other
hand, serfs ordered to the construction of the castle
may have also contributed to the consumption of
pork in Csokakd.

Contrary to the sites mentioned above, the pig
remains were extremely underrepresented in the
bone materials of Barcs-Var (0.6%) and Békés-
Kastélyzug (2%), suggesting Islamic dietary restric-
tions, similar to those found in the elite Turkish
settlements in Buda (Gal & Berta 2005, Table 3).

Among the Ottoman Period sites studied so far,
poultry remains were outstandingly well repre-
sented (ca. 30—-60%) only at some of the aforemen-
tioned high-status settlements in the area of the
Buda Castle. On the one hand, this is likely due to
the significant role of domestic birds in supple-
menting the mutton, when pork was avoided, and
beef appears to have had a minor role in the meat
supply of the inhabitants (Gal & Berta 2005,
Table 3). On the other hand, the archaeological
finds had accumulated in large pits both at the sites
of Budapest 1-Szent Gyorgy tér—Kiralyi istallo
(Csippan 2007) and Budapest 1-Szent Gyorgy tér—
Teleki Palota (Dar6czi-Szabdé 2004), which
probably favoured the preservation of small and
fragile avian bones.

Among the fortifications located in the countryside,
the greatest frequency of poultry remains was
recorded in the assemblages from Dombovar-
Golyavar (9.3% domestic hen, 2.8% domestic
goose, and 0.2% domestic pigeon; Gal & Berta
2005, Table 1) and Barcs-Torokvar (9.5% domestic
hen; Gal & Bartosiewicz 2016, 183, Table 1).
Continuing with the afore-mentioned taphonomic
and cultural characteristics as core features in
shaping a bone collection, we must note that the
excavation methods at the site of Dombovar-
Golyavar included the flotation of excavated
sediment. Furthermore, the lowest frequency of pig
remains (0.6 %!) was documented in the bone
material of Barcs-Torokvar among the coeval
military centres (Gal 2021, 201, Fig. 10).

Csokakd-Alsovar, yielding a small percentage of
poultry remains (2.6% from the domestic hen and
0.3% from the domestic goose, respectively),
belongs to the group of sites where the meat supply
of the castle seems to have been based on domestic
and wild mammals.

Csokakd’s special geographical position is reflected
in the relatively high contribution (ca. 7-8%) of
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hunted species to the bone assemblage, providing
the greatest frequency of remains from wild species
among the military fortresses during the Ottoman
Period studied so far (Gal 2021, 201, Fig. 10; Gal &
Berta 2005, Table 1). The unusually high propor-
tion of game remains seconds our conclusion
regarding the presence of non-Muslim inhabitants
based on the consumption of pork, as hunting
usually involves the killing of animals without
ritually bleeding the carcass, thus the meat becomes
haram (forbidden) food (Bartosiewicz et al. 2008,
133-134).

Dietary laws included in the Quran classify the
carrion and blood (and the flesh of swine, among
others) as haram food. Nevertheless, hunting was
permissible following the rules. These involved the
use of trained animals such as birds of prey and
dogs (‘black in colour’) that would catch the prey
without eating from it, not even injuring it with
their teeth or claws. The hunt, caught alive, could
be slaughtered in a halal manner (cutting the throat,
draining the blood) in this way, similarly to other
animals slaughtered in the name of Allah (Gul &
Begum 2024).

Not only common game such as the roe deer
(3.8%), red deer (2.4%), and hare (0.9%), but also
rarely recorded fur animals and wild fowl such as
the red squirrel and hazel grouse were identified in
the material under study (Table 1). The red squirrel
so far was documented only in the 14"-15% century
assemblage of Visegrad-Palota (Bokonyi 1974,
426), a royal centre during the Hungarian Middle
Ages. Previously, the bones of hazel grouse were
identified only in the 16™ century assemblage of
Székelykeresztar-Kriza Janos utca 23-27 (Gal
2008, 318-319), a noble residence located in
Transylvania (today part of Romania).

Jay was most likely also caught in the forests
surrounding the castle and kept as a pet bird. With
its colourful plumage, this bird appears to be more
attractive than other species in the Corvidae family.
Its way of life as a woodland species also sets it
apart from many other corvids that are commensal
scavengers. This character and the ability to imitate
sounds, including human speech, seem to result in
the neutral attitude towards jays in comparison with
other, less popular Corvids as reflected in Hunga-
rian proverbs (Bartosiewicz 2004). Jay was
identified from rural (the 10%-12% century assem-
blage from Visegrad-Varkert-diild), urban (Véac-
Széchenyi utca 2-4, 15" century), aristocratic
(Székelykeresztiur-Kriza Janos u. 23-27, 16" cen-
tury), and ecclesiastical (Esztergom-Varhegy-
Kébanya, 14"-15% century) settlements alike (Gal
2021).

Venison seems to have been occasionally comple-
mented by the meat of hare that could be hunted in
the nearby valleys. Cyprinids may have been
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provided either from the Gaja Creek or even
fishponds in the vicinity of the castle. The white-
tailed eagle also lives in wetlands where tall trees
for nesting are available. The presence of the
radius, to which, along with the ulna, the secondary
remiges (flag feathers) are attached. This bone,
therefore, suggests the possible exploitation of this
bird for its plumage. Strong feathers with long
shafts were used as quills in the past centuries, but
they could also have been used as brushes,
decoration, and in fletching arrows (Serjeantson
2009, 184-192). White-tailed eagle was also identi-
fied by its wing bones in the 11"-13% century rural
assemblage of Tiszalok-Razom and the 15%-
17" century Gyula Castle (Janossy 1985).

Remains from small vertebrates are rare in non-
sieved archaeological assemblages (Gal &
Bartosiewicz 2021). Therefore, the small femur
from the black rat represents one of the most
interesting finds in the bone material under study.
The oldest remains of black or house rat came to
light at the Roman Period site of Budapest III-
Szentendrei ut 139 within the territory of
Aquincum, the provincial capital, today part of
Budapest. A later find occurred in the 14"
15™ century assemblage of Vac-Piac utca (Kovacs
2014, 40-47). Since the brown rat arrived from Asia
to Europe only in the early 18" century (Yu et al.
2022), our specimen indirectly confirms the age of
the bone accumulation.

Conclusions

The preliminary zooarchaeological results of the
16M-17" century  assemblage from Csokaké-
Alsovar indicate livestock exploitation similar to
those of other coeval military fortresses in the
countryside, where Christian soldiers, such as the
Rascians (the way Serbs were called at the time),
also served in the Turkish castle. The presence of
cranial remains and terminal bones without
economic value, both from the domestic and wild
species, offers evidence that most of the livestock
was slaughtered on site and the hunted animals
were brought to the fortification as complete
carcasses. On the other hand, the kill-off pattern in
the main meat-providing domestic animals seems to
suggest the bringing of additional cuts of meat into
the castle.

In addition to the decreasing order of NISP for
cattle, caprines, and pig, it is notable that the
proportion of game animals is relatively high,
among which the bones of rarely encountered
species such as the red squirrel, the black rat, and
the hazel grouse were also identified. The partial
skeleton of a jay, a corvid well known for imitating
human speech, most likely originated from a bird
kept as a companion.

The dominance of forest species in the assemblage
well reflects the environmental conditions around

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

152

the castle. The presence of remains from the hare,
white-tailed eagle, and fish points to the
exploitation of more distant resources as well.
Skinning marks and the evidence of antler and bone
manufacturing indicate a wide use of animal re-
sources beyond meat provision. Rare personal
objects made from the hard tissue of animals, such
as an ivory comb and several bone inlays, highlight
the cultural significance of animal remains in this
Ottoman Turkish Period assemblage and support
the need to complete the ongoing zooarchaeological
analyses.
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KOZLEMENYEK

*

ASMOSIA XIV

15-20 SEPTEMBER 2025 | LJUBLJANA

RED HALL

Beszamolo ag ASMOSIA X1V
konferenciarol ®

Az archeometriai szempontbdl jelentds, nagymultu,
1988-ban alapitott ASMOSIA (Association for the
Study of Marble and Other Stones In Antiquity)
szervezet 14. konferencigjat 2025 szeptemberében
rendezték meg Szlovénia fovarosaban, Ljubljana-
ban (ASMOSIA XIV, 2025). A konferenciasorozat
2-3 évenként keriil megrendezésre (ebben csak a
COVID-iddszak jelentett kivételt), Ljubljana Bécs-
tél (2022) vette at a stafétat. A Ljubljanica-parti
fovaros nemcsak festdi keretet adott a konferen-
cianak (1. abra), de romai multja — Emona varosa —
és miemlékei szakmai szempontbol is kivald
hatteret adtak a megrendezéshez. (2. abra)

A 2025. szeptember 15-20. kozott lezajlott konfe-
rencia nagyjabol a megszokott menetrendet kovette:
a Ljubljanai Egyetem Jogi Karanak épiiletében
voltak a plenaris iilések hétf6tdl péntekig, melyet

* doi: 10.55023/issn.1786-271X.2026-014
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két poszter szekcio, a hétf esti icebreaker, a szerda
délutani valaszthaté szakmai kirdndulasok/sétak és
a csiitortok esti fogadas szinesitettek. Bar a konfe-
rencia hivatalosan péntek este zarult, a szombati
napot a hagyomanyos egész napos kirandulas to6l-
totte ki.

A szekciodk ot £6 téma kdré csoportosultak:

. a marvany hasznalatanak régészeti kérdé-
sei,

. szarmazasvizsgalati témak,

. a kobol késziilt mitargyak feliileti jelen-
ségei (korr6zid, pigmentek és festékek) vizsga-
lati és restauralasi szempontbol

. szarmazasvizsgalati technikdk ¢és modd-
szerek, és az adatbazisok fejlesztésének kérdései

. ¢és — hiszen alpesi orszagrol van sz6 — egy
kiilon szekcid az alpi-dinari-pannon térség
mészkovei és egyéb kozetei leldhelyeirdl és
antik fejtési technikairol.

Ahogy a szekciokbol is kideriil, de szokasos is,
hogy a marvanyok szarmazasvizsgalata, egykori
kofejték, fejtési technikak, anyagvizsgalati mod-
szerek képezték a f6 hangsulyt a programban, de
mas épité- és diszitkovek eredetvizsgalata kapcsan
is voltak eldadasok. A lefedett foldrajzi teriilet is
igen kiterjedt, a Mediterraneum és az egész egykori
Rémai Birodalom a vizsgalatok célpontja. Jelen
sorok szerzdjének kiilonés Orome, hogy emellett
altalanos témak, az adatbazisok fejlesztése, az
adatintegraci6 és a F.A.LLR.-elv (findable, acces-
sible, interoperable, reusable; 1d. pl. Plomp et al.
2022), a nyilt tudomany (Open Science) egyik
fontos alapelve is hangsulyosan keriilhetett be a
programba.

Elmondhat6, hogy a résztvevok valéban a vilag
minden tajardl érkeztek: a szokasos mediterran és
mas eurdpai orszagok mellett a tengerentilrol és a
Kozel-Keletrél is voltak eléadok (3. abra). Az
absztraktkotet (Djuri¢ et al. 2025) mintegy 274
szerzGt és tarsszerzot tlintet fel. A magyar részvétel
ezuttal viszonylag szerény volt, a bemutatott két
sokszerz0s poszter mellett Polgar-Nyerges Anita
(Polgar-Nyerges et al. 2025) és jelen sorok szerzdje
(Székely et al. 2025) tartott egy-egy eldadast.

Székely Baldzs

ELTE Eétvos Lorand Tudomanyegyetem,
Geofizikai és Urtudomanyi Tanszék, Budapest
HUN-REN Féldfizikai és Urtudomdnyi
Kutatointézet, Sopron
balazs.szekely@ittk.elte.hu
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1. abra: Az ASMOSIA XIV konferencianak a festéi Ljubljana adott otthont.
Fig. 1.: The picturesque city of Ljubljana hosted the ASMOSIA XIV conference.

e

2. abra: Ljubljana (Emona) rémai emlékekben is bévelkedik. Itt a varosi sétan az egykori romai illemhely
romjait is megtekinthettiik.

Fig. 2.: Ljubljana (Emona) is also rich in Roman ruins. During our walk through the city, we visited the ruins of
what was once a Roman public toilet.

‘/‘A/\

3. abra: A vilag minden tajardl érkezett nagyszami kozonség altalaban egyuttal eléadoi mindségben is jelen
volt.

Fig. 3.: The large audience, which had come from all over the world, usually also participated as contributors.
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s = EMAC

17t EUROPEAN MEETING
/ ON ANCIENT CERAMICS
BILBAO 2025

Beszamolo a 17. Eurdpai Régészeti
Keramia Konferenciarol

A 17. EMAC-ra (European Meeting on Ancient
Ceramics), a régészeti keramidk régészeti-termé-
szettudomanyos vizsgalataval foglalkoz6 kutatok
kétévente megrendezett taldlkozojara Bilbaoban
2025. szeptember 10-12. kozott keriilt sor. A
rendezvény fOszervezdje az Euskal Herriko
Unibertsitatea/University of the Basque Country
(EHU/UPV), hazigazdaja Javier Ifiafiez volt. Hely-
sziniil a Bizkaia Aretoa egyetemi konferencia-
koézpont modern épiilete szolgalt.

Az EMAC - a hagyomanyos format kdvetve —
egyetlen plenaris szekcidoban zajlott, az absztrakt-
benyujtassal megpalyazott szobeli eléadasokbol
Osszedllitva. Emellett mindharom napon poszter-
szekcioban keriiltek bemutatdsra a tovabbi palya-
munkék. A szaz fét megkozelitd résztvevok Ossze-
sen 56 szobeli eldadast és 39 posztert mutattak be.

A konferencia az aldbbi tematikus egységekbe
rendez6dott: T1. Raw material and provenance
studies. T2. Greener and sustainable materials for
ceramic conservation. T3. Experimental archae-
ology, ethnoarchaometry and organic residue anal-
yses. T4. Special topic: Portable and non-
destructive analyses: use and development of
portable and non-destructive technologies for
archaeometric studies. T5. Digital and data-driven
ceramic studies (e.g. AI, machine learning, big
data, photogrammetry, etc.). T6. Technology, pro-
duction and dating: cross-cultural and technolo-
gical innovations. T7. Theory and Methods.

Az els6sorban a keramiakutatas hagyomanyos (pro-
veniencia, azaz nyersanyag eredet, illetve készitési
technikai) témakoreihez tartozd vizsgalatokat be-
mutatd eldéadasok (T1+T6>70%) koziil néhany ki-
emelésével azt hangsulyozhatjuk, hogy a mintegy
harom évtizede kialakult modszertani megkozelités
a vilag minden tajan hasonld és mara mar bevett
szokas a régészeti anyagok vizsgalataban. Jaume
Buxeda i Garrigos et al. marokkoéi bronzkori kera-
midk proveniencia vizsgélata sordn mind helyi,
mind eurdpai forrdshoz kothetd anyaghasznalatot
bizonyitott. Neolit diszitéstechnikai vizsgalatokrol
szamolt be Valdis Bérzips a litvaniai zsinérnyoma-
tos keramidk esetében (Beérzins 2023). Sonia Pujals

* doi: 10.55023/issn.1786-271X.2026-015
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tos keramidk esetében (Berzin§ 2023). Sonia Pujals
et al. egy kontinenseken ativeld készitési techno-
logiai folyamatot igazolt a kolumbiai Crespo és
Creole keramiak esetében, amely az eurdpai koloni-
z4cid hatasaként jelent meg.

A mobdszerek fejlédésével ujabb és Gjabb megol-
dasok keriilnek be a vizsgalati, illetve az adatfeldol-
gozasi rutinba (T7~14%), de ezek mind az elébb
emlitett célokat (azaz a nyersanyag eredet és készi-
tési technika kutatasanak céljat) szolgaljak.

A szervezOk altal valasztott specidlis tematikus
szekcid (T4~10%), azaz a hordozhat6 és roncsolds-
mentes analitikai mddszerek alkalmazasa a régé-
szeti keramiak vizsgalataban nem ujszerli téma, igy
nem is emelkedett ki a tobbi szekcid koziil, inkdbb
jol beilleszkedett a klasszikus — proveniencia és
technologiai vizsgalat céli — tematikaba.

Ez ecl6bbivel szemben a digitalizalasra és nagy
adathalmazok feldolgozasara koncentrald szekcid
(T5~9%) elbadasai valoban 1j eredményekkel és
ujszerti megkdzelitéssel szolgaltak. Sara Capriotti
et al. digitalis képfeldolgozason alapuld szoveti
(petrografiai) osztalyozast dolgozott ki neuralis
informaciofeldolgozé (NIPS) és nagy nyelvi model-
lek (LLM) alkalmazasaval. Jazmyn Lu et al. elvi
maz- és festékrecepturakat modellezett gépi tanu-
lasi médszerek (ML) segitségével. Martina Naso et
al. a régészeti leletek gyors digitalizaciojara és
diagnosztikajara kifejlesztett, egy hiperspektralis
kamerabol, hordozhatd spektrométerekbdl és robot-
karbol all6 mérdrendszert mutatott be.

A koréabbiaknal sokkal alulreprezentaltabb témanak
(T3~5%) szamitottak a kisérleti régészeti, etno-
archeologiai és killonosen a keramidk szervesanyag
maradvanyainak vizsgalataval foglalkozé kutata-
sok.

A magyar résztvevok két szobeli és egy poszter
eldadassal szerepeltek.

Szilagyi Veronika (HUN-REN EK), Mihaly Judith,
Maroti Boglarka, Gyarmati Janos: Colours of the
Inka: pigments used for bichrome and polychrome
pottery on the Bolivian Altiplano (szobeli, T4)
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Bajnoczi Bernadett (HUN-REN CsFK), Ridovics
Anna, Radvanyi Diana, Vida Gabriella, Szabo
Maté: A technological study of Hungarian white
earthenware (szobeli, T6)

Szilagyi Veronika, Simonyi Erika, Tomka Gabor,
Bajnok Katalin, Len Adél, Gait, John: Examining
diachronic changes in forming techniques of
Hungarian Whiteware between the 11"-17"
centuries (poszter, T6)

A rendezvényt zar6 ceremonia részeként sor keriilt
a didkok ¢és fotopalyazat dijazasara (Best
Communication Award, Early Career Researcher
Award, Best Photo Award). Emellett bejelentették a
kovetkez6 EMAC helyszinét: 2027-ben Briisszel
(az Université catholique de Louvain — campus
Saint-Louis Bruxelles, a Royal Museums for Art és
a History, Université de Namur) ad otthont ennek a
j6 hangulat talalkozonak.

A konferencia programja a rendezvény hivatalos
honlapjan (https://emac2025bilbao.com/) tekinthetd
meg. Az eldadasok anyaga az Archaeopress kiado
,From Clay to Data: Archaeometric Perspectives
on Global Ceramics” cimii kiadvanyaban 2026-ban
fog megjelenni.

Szilagyi Veronika

geologus

HUN-REN Energiatudomanyi Kutatokézpont
szilagyi.veronika(@ek.hun-ren.hu

Irodalom

BERZINS, V. (2023). A closer look at wound cord:
Technical analysis of Neolithic pottery decoration
from Latvia. Documenta Praehistorica 50 374-394.
https://doi.org/10.4312/dp.50.16
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SZERZOI JAVITAS — CORRIGENDUM

*

Szerzdi javitas Farkas Csaba et al. (2026)
cikkéhez ®

Javitas az Oxigén- és stronciumizotop-vizsgalatok
egyiittes alkalmazasanak bemutatasa magyarorsza-
gi példakon keresztiil / Combined Application of
Oxygen and Strontium Isotope Analyses through
Hungarian Case Studies ciml publikaciohoz
(https://doi.org/10.55023/issn.1786-271X.2026-
001):

A cikkbdl sajnalatosan kimaradt a kdszonetnyilva-
nitas, amit ez(iton potolunk:

Koszonetnyilvanitds

A vizsgalt csontvazmintadk Rozsa Zoltannak a Nagy
Gyula Teriileti Muzeum munkatarsaként végzett
asatdsabol szarmaznak, amelyben a mizeum
segitsége alapvetd volt. A kutatas a "Molekularis
antropologiai  kutatds a magyar etnogenezis
teriiletén" cimi, a Témateriileti Kivalosagi Program
keretében elnyert projektben valosult meg. A TKP
tamogatdja az Innovaciés ¢és  Technologiai
Minisztérium (Kotelezettségvallalas  azonositoja:
ZH690024). Kezelé szerv az NKFIH (1121-
1/2020).
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