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This volume includes a number of papers that were originally presented at the con-

ference Roman Animals in Ritual and Funerary Contexts, which was held in Basel 

(Switzerland) from 1st–4th February 2018. The conference represented the second 

meeting of the International Council for Archaeozoology (ICAZ) Working Group on 

the Zooarchaeology of the Roman Period. 

The articles present ritually deposited animal remains across a wide geographical 

range and incorporate both archaeological and zoological findings. The integration of 

these two strands of evidence is also one of the central concerns of the ICAZ Work-

ing Group, as in the past they have often been dealt with separately. However, it is 

precisely this interdisciplinary cooperation that opens up new perspectives on ritual 

practices in a wide variety of contexts. In this volume we see the enhancement of our 

understanding of ritual treatment of animals in central sanctuaries, in rural areas, at 

natural sites, and as part of building construction processes. 

The case studies presented in this volume demonstrate how animal remains such as 

bones and eggshells provide information beyond diet, economy, and differences in 

social hierarchy. Their interdisciplinary investigation additionally enables insights into 

practices governed by cultural, religious, and ideological conditions. 

The aim of the Zooarchaeology of the Roman Period Working Group (https://alexan 

driaarchive.org/icaz/workroman) is to represent a network of exchange and collabo-

ration across borders and to enable the understanding of the interconnections bet-

ween the research questions associated with animal remains from this important 

historical period. 
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Vorwort zur Reihe „Kolloquien zur Vor- und 

Frühgeschichte“

In Händen halten Sie, liebe Leserin und lieber Leser, den 
26. Band der „Kolloquien zur Vor- und Frühgeschichte“, 
der Ihnen neu und doch vertraut vorkommen mag. Denn 
diese Reihe, die von der Römisch-Germanischen Kom-
mission (RGK) und der Eurasien-Abteilung des Deut-
schen Archäologischen Instituts (DAI) gemeinsam he-
rausgegeben wird, existiert seit 23 Jahren, seit im 
Jahr 1997 die Akten des Internationalen Perlensymposi-
ums in Mannheim als Band 1 publiziert wurden. Neu ist 
aber, dass die RGK erstmals die Herausgabe eines Bandes 
im neuen Reihenformat des DAI betreut hat. Die Auf-
machung der „Kolloquien zur Vor- und Frühgeschichte“ 
(KVF) entspricht nun der Aufmachung zahlreicher wei-
terer Publikationsreihen des DAI. Das neue Layout ist 
moderner, attraktiver und nutzerfreundlicher. Es ist nun 
für viele DAI-Publikationsreihen nutzbar und hat einer-
seits einen hohen Wiedererkennungswert, erlaubt ande-
rerseits individuelle Anpassungen und Nutzungen.

Auch der vorliegende Band ist, wie es seit ihren An-
fängen prägend für die KVF ist, ein Beispiel internatio-
nal ausgerichteter, Forschungstraditionen und -regionen 
übergreifender Wissenschaft. Inhaltlich schließt dieser 
26. Band an eine ganze Reihe von KVF-Sammelbänden 
mit interdisziplinärer bzw. fachübergreifender Ausrich-
tung an. Mit KVF 26 stehen diesmal interdisziplinäre 
Untersuchungen zu Mensch-Tier-Beziehungen in den 
verschiedenen regionalkulturellen Kontexten des Rö-
mischen Reiches im Mittelpunkt und insbesondere die 
Rolle von Tieren in Zusammenhang mit Bestattungen 
und anderen Ritualen.

Knochengewebe vermag sehr gut, viele verschiedene 
Spuren menschlichen Handelns zu konservieren, und 
diese Spuren können wir als Zeugnisse dieser Hand-
lungen, aber auch der dahinterstehenden Überlegungen, 
Absichten und Traditionen verstehen. So erlauben Tier-
knochen, aber auch andere Überreste wie Eierschalen, 
die Verknüpfung zoologischer Methoden und Fragen 
mit jenen einer sozial- und kulturhistorisch orientierten 
Archäologie. Tierreste sind also in jedem Sinne archäo-

logische Funde, die nicht nur zu Ernährungs- und Wirt-
schaftsfragen Auskunft geben können, auch nicht allein 
zu sozialhierarchisch begründeten Unterschieden bei 
Bestattungsbeigaben, sondern auch zu per se kulturhis-
torischen Fragen wie eben jenen nach kulturell, religiös 

bzw. weltanschaulich bestimmten Praktiken, nach Dif-
ferenzen in ihrer Ausübung, nach ihren regional spezifi-
schen Bedeutungen und nach ihren Veränderungen.

Damit liegt ein informativer und instruktiver 26. Band 
der KVF vor mit neuen Ansätzen, neuen Fragen und neu-
en Einsichten in einem neuen gestalterischen Gewand. 
Die Aufnahme der Reihe KVF in die einheitliche Publika-
tionsgestaltung des DAI ermöglicht auch, diesen und 
weitere KVF-Bände in Zukunft in der iDAI.world – der 
digitalen Welt des DAI – unter iDAI.publications/books 
online zugänglich zu machen und zum Abruf im Open Ac-
cess bereitzustellen. Zwar dient auch den interdisziplinär 
arbeitenden Altertumswissenschaften das gedruckt er-
scheinende Werk nach wie vor als Hauptmedium fachwis-
senschaftlichen Austauschs, doch stehen uns durch die 
digitale Vernetzung unterschiedlicher Daten- und Publi-
kationsformate mittlerweile zahlreiche weitere Möglich-
keiten der Veröffentlichung wissenschaftlicher Inhalte 
zur Verfügung. Das neue Publikationsformat ermöglicht 
die zukunftsweisende Verknüpfung von Print und digita-
len Dokumentations- und Publikationsressourcen, z. B. 
durch das zeitgleiche Bereitstellen digitaler Supplemente.

Das Erscheinen von 26 Bänden in kurzen Abständen 
zeigt, dass die vor über 20 Jahren konzipierte Reihe erfolg-
reich war und ist, innovativ bleibt und in eine lebendige 
Zukunft blickt. Auch künftig werden Eurasien-Abteilung 
und RGK die Reihe „Kolloquien zur Vor- und Frühge-
schichte“ im neuen Gewand und – wo sinnvoll und not-
wendig – als hybride Verknüpfung analoger und digitaler 
Wissensvermittlung fortführen. Und wie bisher werden 
wir in die KVF Beiträge von Tagungen und Symposien 
aufnehmen, an deren Vorbereitung und Durchführung 
wir personell bzw. organisatorisch beteiligt waren.

Zuletzt noch ein Dank an alle an der vorliegenden 
Publikation Beteiligten. Für die Möglichkeit im neuen 
Reihenformat des DAI publizieren zu können, danken wir 
ganz herzlichen den Kolleginnen und Kollegen der Re-
daktion der Zentrale. Die Bildbearbeitung der Beiträge lag 
in den Händen von Oliver Wagner. Johannes Gier war für 
das Lektorat der Beiträge verantwortlich. Lizzie Wright 
redigierte die englischen Texte, Hans-Ulrich Voß betreute 
die Drucklegung des Buches. Ihnen wie den Herausge-
ber*innen des Bandes danken wir sehr für die hervorra-
gende Vorbereitung und Durchführung der Publikation.

Frankfurt am Main, den 12.11.2020

Eszter Bánffy Kerstin P. Hofmann Alexander Gramsch
Erste Direktorin Zweite Direktorin Redaktionsleiter



Preface to the series “Kolloquien zur Vor- und 

Frühgeschichte”

In your hands, dear reader, you hold the 26th volume of 
the series “Kolloquien zur Vor- und Frühgeschichte”: It 
might seem to you different, but still familiar, because 
this series, concomitantly published by the Romano-Ger-
manic Commission (RGK) and the Eurasia Department 
of the German Archaeological Institute (DAI), has been 
in existence for 23 years. The first volume, published 
in 1997, consisted of the proceedings of the “Internatio-
nales Perlensymposium” held in Mannheim. What is 
new is that the RGK has published a volume in the new 
DAI series format for the first time. The layout of “Kollo-
quien zur Vor- und Frühgeschichte” (KVF) now matches 
the layout of numerous other DAI publication series. 
This modern layout is more attractive and more us-
er-friendly; the new format is mirrored across many DAI 
publication series. Not only does it have a distinctive de-
sign; it also enables individual adaptations and uses.

The present volume, as is characteristic of the KVF 
series from its beginnings, is an example of internation-
ally oriented scholarship spanning diverse research tra-
ditions and research fields. In terms of content, this 
26th volume continues a long tradition of conference pro-
ceedings with an interdisciplinary or cross-disciplinary 
orientation published within KVF. The focus of KVF 26 
is on interdisciplinary studies of human-animal rela-
tionships in different regional-cultural contexts of the 
Roman Empire. In this, particular emphasis lies on the 
role of animals in burial and other ritual contexts.

Bone tissue excellently preserves many different 
traces of human actions. These traces can be interpreted 
as the evidence of these actions as well as of the underly-
ing reflections, intentions, and traditions. Animal bones 
as well as other remains such as eggshells therefore make 
it possible to link zoological methods and issues with 
those related to socially and cultural-historically orient-
ed archaeology. Animal remains are thus archaeological 
finds in every sense: They provide information not only 
about diet and economy, or about differences in grave 
goods based on social hierarchy. They touch on key cul-
tural issues such as culturally, religiously or ideological-
ly determined practices. Moreover, zooarchaeological 
analyses allow us to detect differences in these practices, 
to identify regionally specific meanings and the changes 
therein.

Thus, an informative and instructive 26th volume of 
the KVF series is available in a new design, including new 
approaches, new research questions, and new insights. In 
the future, through the incorporation of the KVF series 
into the common DAI publication design this and fur-
ther volumes can be published online: on the iDAI.world 
platform – the digital world of the DAI – under iDAI.pub-

lications/books and in Open Access. Printed publications 
admittedly still serve as a main medium for subject-spe-
cific exchanges for interdisciplinary archaeological stud-
ies. The new publication format allows digital network-
ing of various data and publication formats providing us 
with numerous additional possibilities for the publica-
tion of scientific content and enabling the future-orient-
ed linking of print and digital documentation and publi-
cation resources, for example through the simultaneous 
provision of digital supplements.

The publication of 26 KVF volumes at short intervals 
shows that this series conceived over 20 years ago has 
been successful, remains innovative, and looks ahead to 
a lively future. From now on the Eurasia Department 
and the Romano-Germanic Commission will continue 
the series “Kolloquien zur Vor- und Frühgeschichte” in 
the new design and, where this seems reasonable and vi-
tal, in the form of a hybrid connection of analogue and 
digital knowledge. As in the past, in the KVF series we 
will continue incorporating proceedings of meetings 
and symposia in the preparation of which we are in-
volved personally or organisationally.

Lastly we want to express our gratitude to all who 
participated in producing the present publication. We 
thank our colleagues from the editorial office at the 
Head Office of the German Archaeological Institute for 
the opportunity to publish in the new DAI series format. 
The digital imaging of the contributions was carried out 
by Oliver Wagner. Johannes Gier was responsible for the 
copyediting of the contributions. Lizzie Wright edited 
the English texts. Hans-Ulrich Voß was in charge of the 
editorial process. We are very grateful to all these people 
and to the editors of the volume for the outstanding 
preparation and realisation of this publication.

Translated by Karoline Mazurié de Keroualin.

Frankfurt am Main, 12 November 2020

Eszter Bánffy Kerstin P. Hofmann Alexander Gramsch
Director Deputy Director Head of the editorial office



VII

Inhaltsverzeichnis

Vorwort zur Reihe „Kolloquien zur Vor- und Frühgeschichte“    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   V

Preface to the series “Kolloquien zur Vor- und Frühgeschichte”   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   VI

Preface    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   IX

by Sabine Deschler-Erb / Umberto Albarella / Silvia Valenzuela Lamas / Gabriele Rasbach

Diversity in unity: Animals in Roman ritual and funeral contexts    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  XI

by Sabine Deschler-Erb

Deux dépôts exceptionnels à Briga (« Bois l’Abbé » Eu, France)  : 
Le sacrifice de bovins au IIIe siècle de notre ère   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   1

de Alice Bourgois

Faunal remains from a 4th–5th century church complex at ‘Ain el-Gedida, 
Upper Egypt   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   19

by Pam J. Crabtree / Douglas V. Campana

Evidence of ritual practices from the animal remains found in the Juno 
Sanctuary at Tas-Silġ, Malta    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   25

by Jacopo De Grossi Mazzorin

Bird and other animal sacrifice in the Ploutonion of Hierapolis, Phrygia (Turkey) : 
some results from two votive deposits   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   39

by Jacopo De Grossi Mazzorin / Claudia Minniti

A herd of sheep led to the slaughter – Evidence of hecatombs at Losodica/
Munningen (Bavaria)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   53

by Sabine Deschler-Erb / Andreas Schaflitzl

Animals in funerary ritual in the Roman Netherlands    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   61

by Maaike Groot

Animals in ritual and domestic context: A comparative study between 
the faunal assemblages from residential areas and two sanctuaries at the 
vicus of Kempraten (Rapperswil-Jona, CH)   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   79

by Simone Häberle / Sabine Deschler-Erb / Heide Hüster Plogmann / Barbara Stopp / Sarah Lo Russo / Pirmin Koch / Re-

gula Ackermann



VIII

Inhaltsverzeichnis

Sabazios-Kult in Sorviodurum  
Tierknochen aus einer Kultgrube in Straubing (Bayern/Deutschland)  . . . . . . . . . . . . . . . . . . . . . . .   101

von Constanze Höpken / Hubert Berke

Tierknochen aus dem Heiligtum der Größeren Götter Domnus und Domna 
in Sarmizegetusa (Rumänien)   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   113

von Constanze Höpken / Manuel Fiedler

Choice beef for the worshippers – the cattle record from the sanctuary 
of Jupiter Heliopolitanus at Carnuntum (Austria)    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   123

by Günther Karl Kunst / Erika Gál / Verena Gassner

Animals in funeral practices in Belgic Gaul between the end of the 1st century BC 
and the beginning of the 5th century AD: From gallic practices to Gallo-Roman 
practices   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   141

by Sébastien Lepetz

Animals in funerary practices during the early and late Roman periods 
in southern Belgium   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   175

by Fabienne Pigière

Cremated animal bone from two ritual/ceremonial sites in Britannia   . . . . . . . . . . . . . . . . . . . . . .   185

by Clare Rainsford / Anthony C. King / Susan Jones / Rose Hooker / Gilbert Burleigh

Animals to the slaughter. Meat-sharing and sacrifice in Geometric 
and Archaic Greece    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   201

by Veronika Sossau

In the belly of the earth: bones and the closing of sacred space 
in central Italy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   217

by Angela Trentacoste

Sacrificing dogs in the late Roman World?  A case study of a multiple dog 
burial from Viminacium amphitheatre    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   237

by Sonja Vuković / Mladen Jovičić / Dimitrije Marković / Ivan Bogdanović

 (Logo: Stefanie Deschler)



IX

Preface
by Sabine Deschler-Erb / Umberto Albarella / Silvia Valenzuela Lamas / Gabriele Rasbach

This volume includes contributions that were originally 
presented at the conference Roman Animals in Ritual 

and Funerary Contexts, which was held in Basel 1st–
4th February 2018 and organised by Sabine Deschler-Erb. 
The conference represented the second meeting of the 
International Council for Archaeozoology (ICAZ) 
Working Group on the Zooarchaeology of the Roman Pe-

riod.
ICAZ Working Groups are largely informal and in-

dependent collectives of researchers engaged with a 
theme of common interest. Their association with ICAZ 
allows them to connect to a larger international commu-
nity and benefit from a number of shared facilities, such 
as the ICAZ web page <https://www.alexandriaarchive.
org/icaz/index (last access: 20.10.20)> and Newsletter 
<http://alexandriaarchive.org/icaz/publications-news-
letter (last access: 20.10.20)>. They also enjoy the oppor-
tunity to share the ICAZ ethos of collaboration, mutual 
aid, and international solidarity.

The Zooarchaeology of the Roman Period ICAZ 
Working Group was originally proposed by Silvia 
Valenzuela Lamas and Umberto Albarella and approved 
by the ICAZ International Committee in 2014. The aspi-
ration to create such a group emerged from the aware-
ness that the Roman World was intensively connected. 
Nevertheless, much research on the use of animals in 
Roman or Romanised areas has been carried out at a lo-
calised level, often oblivious of parallel studies under-
taken in other regions of Roman influence. It was clear 
that many of the investigated research themes – such as 
the use of animals in religious contexts, livestock trade, 
and husbandry improvements, to mention just a few – 
would benefit from greater integration and enhanced 
international synergies. This applied to the methodolog-
ical approach, as well as the actual evidence from differ-
ent areas of the Empire. With this objective in mind, the 
first meeting was organised in Sheffield (UK) 20th–
22nd November 2014 by the two Working Group promot-
ers and focused on Husbandry in the Western Roman 

Empire: a zooarchaeological perspective. The core objec-
tive of the meeting was to bring together researchers op-
erating in different areas of the former Roman World 
and contiguous regions, which was successfully 
achieved. Some of the contributions to that conference 
were published in a monographic issue of the European 

Journal of Archaeology (Volume 20, Special Issue 3, Au-
gust 2017).

The focus on the western Empire that characterised 
the first meeting led to the need to open up geographi-
cally for the second meeting and focus on a thematic 
investigation which would be of fully international rele-
vance. Sabine Deschler-Erb proposed to organise the 
second meeting in Basel (Switzerland) and this, at the 
very core of Europe, proved to be a very successful loca-
tion. She suggested a number of possible topics to the 
informal membership of the group and the theme of ‘rit-
ual’ was chosen. This was another fruitful move as there 
was hardly any shortage of material to present, and the 
conference provided a whirlwind of case studies across 
different areas, whose connections and shared questions 
could clearly be identified. The objective of the second 
meeting to move beyond the focus on the Western Em-
pire was fully achieved. The list of papers included in 
this volume clearly shows the great geographic range on 
display, with different contributions presenting research 
based in the south, north, east, and west of the Roman 
area. The modern countries featured in the book include 
Austria, Belgium, Britain, Egypt, France, Germany, 
Greece, Italy, Malta, the Netherlands, Romania, Serbia, 
Switzerland and Turkey.

The Basel conference and its proceedings should 
provide an ideal springboard for further success and in-
terconnection of researchers investigating the use of an-
imals in Roman times.

Last but not least, we would like to express our great 
gratitude to all of the institutions and people who made 
the Basel conference and these proceedings possible. We 
thank the University of Basel, especially the Integrative 
Prehistory and Archaeological Science, for hosting the 
conference, as well as for technical and administrative 
support; the Swiss National Foundation, the Provincial 
Roman Archaeology Working group of Switzerland, and 
the Vindonissa chair of the University of Basel for their 
financial support; the Römerstadt Augusta Raurica, the 
Kantonsarchäologie Aargau, and the Römerlager Vindo-
nissa for their warm welcome and generous catering; the 
organisation team, Monika Mráz, David Roth, and Vi-
viane Kolter-Furrer, whose help was essential before, 
during, and after the conference; all student volunteers, 
Florian Bachmann, Debora Brunner, Marina Casaulta, 

doi: 10.34780/a6bc9cpojz

https://www.alexandriaarchive.org/icaz/index
https://www.alexandriaarchive.org/icaz/index
http://alexandriaarchive.org/icaz/publications-newsletter
http://alexandriaarchive.org/icaz/publications-newsletter


X

Sabine Deschler-Erb et al.

Laura Caspers, Sarah Lo Russo, Hildegard Müller, and 
Benjamin Sichert, who worked with great commitment; 
and the Romano-Germanic Commission, Frankfurt, 
who accepted these proceedings for their series. We 
thank Hans-Ulrich Voß and Johannes Gier, who carried 
out an excellent editing job.

The next conference will take place in Dublin (Ire-
land) on 11th–13th March 2021 and will be organised by 
Fabienne Pigière on the topic of Animals in Roman 

economy. It will certainly provide new opportunities 
for cross-fertilisation, collaboration, and exchange of 
ideas.
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Introduction

Between 1978 and 1991, in the course of extensive rescue 
excavations made necessary by development of the mod-
ern village of Bad Deutsch-Altenburg, large areas of the 
eastern canabae legionis of Carnuntum (Lower Austria, 
communities of Petronell-Carnuntum and Deutsch-Al-
tenburg, fig. 1), the civil settlement surrounding the le-
gionary fortress, were investigated archaeologically. The 
area investigated was over 60 000 m2, representing about 
6 % of the total canabae area which was estimated to be 
100 ha according to prospection data1. The canabae rep-
resent one of the two civil settlement cores of Carnun-
tum, the municipium or civil town in the eastern part 
being the second. In the north-east of the canabae, in the 
so-called Mühläcker (Millfields) area, two sanctuaries 
were discovered. A smaller one, possibly dedicated to 
Liber and Libera, and, 80 m to the east, a larger one, 

identified as the sanctuary of Jupiter Optimus Maximus 
Heliopolitanus2. This latter sanctuary, which forms the 
subject of the present study, was investigated from 1978 
until 1982. It is also sometimes referred to as the sanctu-
ary of Syrian or oriental deities, or of the Heliopolitan 
Triad, and may represent the most important discovery 
of all of the excavations in the canabae area. At least 
north of the Alps, no other sanctuaries dedicated to Ju-
piter Heliopolitanus have been found so far3, although 
inscriptions are known from various places4. Baalbek or 
Roman Heliopolis, where the veneration of Jupiter Helio-
politanus originates from, is world-famous for the colos-
sal Temple of Jupiter and the strict axiality of its main 
sanctuary5. In the Roman Imperial period, this cult ap-
parently spread quickly into other areas of the empire, 
namely into larger harbour towns of Roman Italy and 

1 DONEUS et al. 2013.
2 ESCHBAUMER et al. 2004; GASSNER et al. 2011.
3 VAN ESS / RHEIDT 2014.

4 GASSNER et al. 2014.
5 LOHMANN 2014.

doi: 10.34780/9a0d8s1bay
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into areas with a strong military presence, such as Pan-
nonia6.

At the Carnuntum-Mühläcker sanctuary, the identi-
fication of Jupiter Heliopolitanus as the main deity is 
based on epigraphic evidence from an altar fragment 
and from tabulae ansatae, which all derive from de-
struction layers attributed to the last phase of the sanc-
tuary’s use. For the earlier phases, the evidence for Jupi-
ter Heliopolitanus is scanty and is limited to vases with 
snake-applications which also appear in the later peri-
ods of the sanctuary7. A second representative of the so-
called Heliopolitan Triad, Venus Victrix, may be evi-
denced by statue fragments found in one of the pits (G7), 
inside layers associated with the re-organisation of the 
sanctuary (AD 170/180–220/230). Snake-decorated ves-
sels, or vessels with appliques of vine branches or other 
‘chthonian’ elements like lizards and frogs, point at the 
veneration of a second male deity, which is tentatively 

identified as Bacchus. Finds of sherds of snake- or 
grape-decorated vessels are already quite frequent in the 
early horizons of the sanctuary8. At Baalbek, Bacchus, 
the third element of the Heliopolitan Triad, was proba-
bly venerated inside a separate temple in the south of the 
Jupiter sanctuary9. At Carnuntum, it is possible that the 
nearby so-called sanctuary of Liber and Libera was in 
fact dedicated to a Bacchus-like deity10. According to 
widespread agreement among scholars, oriental reli-
gions in the Roman Empire, including Mithraeism, were 
not simply adopted as such but became largely modified 
and adapted to local traditions in a syncretistic way. 
Therefore, deviant practices, as referred to Baalbek, can 
be expected for Carnuntum as well11.

The Carnuntine sanctuary was obviously much 
smaller and more simply designed than its counterpart 
at Baalbek, regarding the size of the temples, the general 
spatial extension of the compound, and the complexity 

1  Generalised map of the archaeological area of Carnuntum; dark = water bodies; light grey = Roman settlement area; dark grey = 
major excavated structures; triangles = sanctuaries; fine lines = Roman roads; strong lines = limits of recent settlements (partly re-

drawn after Gugl / Kremer 2010, adapted from Gál / Kunst 2018).

6 GASSNER et al. 2014.
7 GASSNER 2004.
8 ESCHBAUMER et al. 2004, fig. 20; GASSNER 2004.

9 LOHMANN 2014.
10 GASSNER et al. 2014.
11 GASSNER 2013.
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of its layout. However, there are common features pres-
ent in both sanctuaries: the veneration of the Heliopoli-
tan Triad, the presence of a large bath inside the sanctu-

ary, and the installation of long rows of benches inside 
the halls, which in both cases has led to their interpreta-
tion as banquet halls.

Excavation and geophysical prospection

Surrounded by a polygonal enclosure wall, the sanctuary 
occupied an area of almost 0.8 ha during its largest ex-
tension, measuring about 110 m from north to south and 
90 m from west to east (fig. 2). It was situated 600 m to the 
north-east of the legionary fortress, and 500 m to the 
east of the military amphitheatre. A detailed topography 
of the canabae, based on excavations and aerial photo-
graphs, presented by Doneus et al.12 clearly indicates the 
peripheral position of the sanctuary of Jupiter Heliopol-
itanus within the densely settled agglomeration of the 
canabae. Nevertheless, it certainly appeared as a domi-
nant landmark of the local landscape. Today, the western 
settlement margin of the village of Bad Deutsch-Alten-
burg runs across the former excavation, which was 
stopped in this area in 1983: the remaining lots were fi-
nally declared as cultural heritage, leaving western and 
central parts of the sanctuary intact, but also unex-
plored. To close this gap, geophysical prospection using 
ground-penetrating radar was applied across these re-
maining surfaces in 2012, yielding important results, 
notably the foundations of the probable central temple13.

Generally, it can be said that the excavations were 
carried out by the standards of their time, as far as doc-
umentation is concerned. Artificial layers and section 
profiles were used throughout, and stratigraphic affilia-
tion of finds has often to be constructed afterwards, 
from the drawings. However, both animal bones and 
artifacts were collected carefully by squares and depths, 
and often by layers. No sieving and very little sampling 
for botanic remains was carried out.

The ground plan of the sanctuary14, as far as evi-
denced by the excavations, can be described as an array 
of cult-related buildings arranged around a central, 
trapezoidal courtyard (W), which was f lanked by porti-
cos to the east and south. Starting in the north and run-
ning clockwise to the south, around the courtyard, these 

buildings comprise hall D, two simple, small temples (A 
and B), in the east, a complex with a courtyard building 
(C) and interconnected rooms f lanked by an exedra fac-
ing the courtyard, a small bath complex (F) and two 
banquet halls (H and J) in the south (fig. 2). Most of these 
buildings were represented by important parts of the 
lower masonry and basements. None of them could be 
preserved or reconstructed after the excavations were 
finished, nor remains anything visible as an above-
ground feature to this day.

The western part was not excavated, but from the 
geophysical prospection carried out, it became clear 
that the central courtyard, measuring a total of 
22.5 x 31.5 m, was, at least finally, f lanked by porticos 
on all sides. Most important, a large building obviously 
representing a temple (M) with a surrounding struc-
ture (portico or encirclement N), was situated to the 
west of it. Conceivably, this building represented the 
main temple of the sanctuary and was dedicated to Ju-
piter15. The authors suggest a possible similarity to the 
Apollo temple at Faimingen (Germany). Without exca-
vations, it is not possible to integrate the structures re-
vealed by the survey into the stratigraphic scheme 
worked out along the evidence from the eastern part of 
the sanctuary.

To summarise the evidence, all major buildings were 
arranged around, and accessible from, the central court-
yard. To the south, a larger area inside the precinct, ad-
jacent to the banquet halls and the bath, remained open 
space. The principal entrance of the sanctuary cannot be 
defined easily, it was tentatively localised in the north-
east. Apart from that, it is likely that the central court-
yard and the putative main temple were accessible from 
outside only via one of the minor building complexes 
abutting the wall16. This, in fact, may have been one im-
portant aspect of the religious activities.

12 DONEUS et al. 2013.
13 GASSNER / STEIGBERGER 2013.
14 See e. g. GASSNER 2013; GASSNER / STEIGBERGER 2013 for latest 
detailed versions.

15 GASSNER / STEIGBERGER 2013.
16 GASSNER / STEIGBERGER 2013.
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2  Site map of the sanctuary, with some of the major features indicated; only excavated structures shown; yellow = phase 2.1.; red = 
phase 2.2. (source of map: Institute for Study of Ancient Culture, Austrian Academy of Sciences).
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Stratigraphy

The analysis of the stratigraphy and chronology of the 
sanctuary, with a focus on the eastern area, was based 
primarily on the pottery, namely on the spectra of terra 
sigillata, on the fragments of wall paintings and on a 
careful re-reading of the field records, while coins played 
a minor role17. Accordingly, the following phases can be 
discerned:

 – Phase 1.: During the Flavian dynasty (AD 69–96), 
traces of wooden architecture, i. e. small ditches, were 
variously observed. Definite wooden houses, inter-
preted as belonging to the early canabae, could be doc-
umented in the southern part. In the north under the 
later sanctuary, remains of halls, constructed in wood, 
were observed. They already follow the groundplan of 
the later sanctuary and together with the remains of a 
shrine under the later court-area C very probably rep-
resent the first phase of the sanctuary18. They were bro-
ken down at the turn of the 1st and 2nd century AD, to 
be followed by an interruption of settlement activity.

 – Phase 2.1.: The definite beginning of the sanctuary 
can be attributed to the Trajanic-Hadrianic period 
(AD 98–138), possibly towards the end of the Trajanic 
reign (98–117), as indicated by rooftiles indicating the 
presence of a certain legion. Temple A in the east, the 
adjacent courtyard complex C with the interconnected 
rooms farther south, and the predecessor of the ban-
quet hall H together with the adjacent porticos, were 
established. The principal concept of the sanctuary, 
cultic buildings arranged around a trapezoidal court-
yard, already becomes apparent at this early stage.

 – Phase 2.2.: This phase brought about local changes. 
These comprised reconstructions in the northern 
area, in the room complex in the east, where an exe-
dra was added, in hall H in the south, where sur-
rounding podia indicate a banquet hall, and a widen-
ing of the southern portico.

An important event in the history of the sanctuary 
occurred towards the end of the 2nd or early in the 
3rd century AD: Many of the standing structures of 
phases 2.1. and 2.2., notably temple A and the court-
yard complex C, were broken down. The resultant 
rubble was either levelled or disposed of into pits. 
Thus, larger areas could be prepared as buildings lots 
for new constructions.
This important re-organisation stage must have oc-
curred after 170/180 AD or in the Severan period. Al-
though it could theoretically be connected with the 
Marcomannic Wars (AD 166–180), the stratigraphy 
and the archaeological evidence indicate planned ac-
tions in the course of a deliberate abandonment, 
rather than a catastrophic event19. It was also either 
during these organised destruction processes, or in 
the course of the re-organisation of the sanctuary, that 
important animal bone assemblages were generated. 
Obviously, these two stages are causally linked and 
therefore cannot be clearly separated from one an-
other.

 – Phase 2.3.: During this phase, the sanctuary reached 
its heyday and its largest extension. Several buildings 
were newly erected or largely reconstructed: the small 
temple B just beside the destroyed temple A, the bath 
in the south-east, and altogether three complexes in-
terpreted as cult halls in the north and south-west (D, 
H, J with benches). The central courtyard was main-
tained. Because occupation layers are not well pre-
served, the end of the buildings is difficult to estab-
lish. It may have been caused by an earthquake which 
occurred in the middle of the 4th century AD and was 
also documented elswhere in Carnuntum20. Other 
than the horizons connected to the end of phase 2.2., 
implying intentional demolition, the final layers of the 
sanctuary appear to be in situ destruction layers. It is 
unclear if the area was still used for ritual activities by 
this time.

17 ESCHBAUMER et al. 2004; GASSNER et al. 2011.
18 GASSNER et al. 2013.

19 STEIGBERGER / TOBER 2013.
20 KONECNY et al. 2019.
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Pits and levellings – contexts

In the course of the destruction event at the end of 
phase 2.2. and the re-organisation or new establishment 
of the sanctuary at the beginning of phase 2.3., the area 
saw important interventions into the soil. These pro-
cesses were responsible for accumulations of pottery, 
building rubble and other types of artifacts and also, in 
some cases, of animal remains21. Waste parts were either 
dumped into pits or basements, or levelled horizontally. 
For instance, a series of pits and former basements of 
altars or statues in the north-eastern part contained very 
special assemblages, indicating both organised disposal 
and re-use of building materials. Some of these were 
probably generated by teams of masons, who would re-
shape building blocks and left chipped-off elements be-
hind. Other pits contained related fragments of wall 
plaster and/or wall paintings, which allowed for the defi-
nition of recurrent type groups. Another category of pits 
was obviously linked to ritual activities. Its main repre-
sentatives are pit G7 in square C/35 and pit G11 in 
square L/29. Because these two contexts yielded the most 
remarkable animal bone samples of the whole sanctuary, 
they will be introduced in more detail. Both were filled 
up during the re-organisation phase and are situated in 
the southern part of the sanctuary, on the backside of 
buildings surrounding the central courtyard, but still 
inside the temenos wall.

Pit G7 in square C/35 is a roughly rectangular 
(3.00 x 3.25 m) pit22, situated just south of the eastern 
room complex, possibly close to one entrance, and only 
a few meters away from the wall. Because its sides go 
down perpendicularly, G7 could also be categorised as a 
shaft and may have originally represented a well. In 
1979, excavations were stopped at a depth of 1.80 m be-
fore the bottom was reached. The fill was described as 
rather homogenous and loamy with burnt rubble, how-
ever pictures show different layers which gently slope 
towards the centre. On its top, G7 was sealed by a level-
ling layer containing brick and mortar fragments, with a 
thickness of up to 0.20 m. It probably resulted from the 
destruction of the eastern buildings and covered most of 
this area23. Matching potsherds from different depths 
make is seem likely that the fill was brought in during a 
single event. The terra sigillata, dominated by beakers, 
comprise freshly broken sherds, while reworked speci-
mens are almost absent. They cover a time span of about 
AD 180–230. Coins indicate a terminus post quem of 

AD 175/176. Statue fragments, most notably the head of 
a probable Venus Victrix, and a fragment of a small voo-
doo doll24 range among the more spectacular finds. 
Among the snake-decorated pottery, one krater could be 
almost completely restored. A fragmentary dipinto “IO”, 
painted in red on white plaster, may be complemented as 
Iuppiter Optimus Maximus, another common indica-
tion for Jupiter Heliopolitanus. Animal bones, charcoal, 
brick chippings and fragments of other building materi-
als and of wall paintings are dominant in the fill. The 
mentioned finds and the spectra of the terra sigillata and 
animal bones, however, indicate a special background 
and intentional deposition, at least for parts of the as-
semblage.

Pit G11 in square L/29 was situated in the southern 
part which remained open ground throughout the whole 
use period of the sanctuary. It was about 15 m to the 
south-east from banquet hall H, and 20 m away from the 
southern temenos wall (fig. 2). The stratigraphy, finds 
and interpretations of G11 are extensively discussed by 
Gassner25. The pit is almost perfectly circular in outline. 
Other than G7, it was not touched by destruction events 
or levellings. Rather, the pit cuts into the ground from a 
layer designated as antic humus, probably correspond-
ing to phases 2.1./2.2. Its walls go down perpendicularly 
for 0.3 m, and then gradually taper towards the centre. 
Excavations were stopped at a depth of 3 m when the 
bottom of the fill was reached. The whole, relative depth 
of the pit reaches down for more than 2 m. Because no 
erosion debris was allowed to accumulate, the pit was 
probably filled immediately after its construction. The 
sedimentary sequence of the fill is documented by draw-
ings and photographs (fig. 3). From the bottom, it starts 
with a thin ashy layer, to be followed by a thick horizon 
of burned clay and fragments of secondarily burned 
mud bricks. Since no traces of heating were recognised 
in the wall, all burned objects must have reached the pit 
in an already cooled state. Locally, animal bones were 
deposited above this horizon. Separated by a dark loamy 
layer, a second horizon of burned clay or mud brick fol-
lows, overlaid by a densely packed layer of animal bones. 
The heat influence on the animal bones was variable, but 
mostly moderate and it exhibits no clear pattern, affect-
ing only a minor portion of the sample (figs 4 and 5). 
Fragments of unburnt wall paintings were frequent in 
both horizons with mud bricks. More loamy layers fol-

21 GASSNER et al. 2011, 143–145; STEIGBERGER / TOBER 2013.
22 ESCHBAUMER et al. 2004, 134–136, GASSNER et al. 2011, 146–148.
23 ESCHBAUMER et al. 2004.

24 GASSNER 2008.
25 GASSNER 2013.
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3  Pit G11 during excavation (1981); dense concentration of animal bones in centre of section.

low on top. Probably these also belong to the primary fill 
of the pit. This sequence of alternating layers of burnt 
mud, brick debris and loamy horizons points at an inten-
tional, quick fill process. Or, possibly, of two fill events 
following each other quickly.

Most of the archaeological finds derive from the two 
layers with mud bricks, showing a strong uniformity in 
composition. This further indicates that the fill was in-
tentionally created in the course of a single action. The 
few coins give a terminus post quem of AD 178/182. The 
terra sigillata assemblage indicates a time-span of 
AD 170/180–210/220. Again, drinking vessels and other 
types of tableware prevail among the terra sigillata. 
Fragments of kraters with snake and grape appliques, 
and of plates and jars used for baking and cooking, fur-
ther enhance the ‘culinary’ character of the pottery as-
semblage. It can be clearly distinguished from samples 
normally met at Carnuntum. As a direct sign of cult, a 
graffito “IOM” (Jupiter Optimus Maximus) was identi-
fied on one cooking pot. The idea of common meals 
attended by many people makes sense regarding the 
vicinity of hall H, identified as a banquet hall by its ar-

chitecture. Small finds are represented by rings, medical 
tools, and lamp fragments. While the direct indicators 
of ritual activity are less pronounced than in G7, the col-
lection of animal remains is many times larger. The 
scarcity of building rubble is another important differ-
ence to the fill of G7.

Both pits are classified as ritual pits, or as pits related 
to special aspects of ritual behaviour, namely common 
feasting, both in summarising reports26, and in separate 
articles devoted to certain find groups27. The events re-
sponsible for the creation of these assemblages were 
probably linked to special and critical stages in the de-
velopment of the sanctuary, either to closing ceremonies 
at the end of phase 2.2.28, or to the establishment of the 
final sanctuary of phase 2.3. If such feasts had happened 
on an annual basis many more contexts of this kind were 
to be expected. Although the animal bone assemblages 
have little in common regarding species composition, 
the whole setting, a large pit filled up with putative feast-
ing remains, bears some resemblance to the situation 
found in a pit at the Mithraeum at Tienen (Belgium), 
carefully described by Lentacker et al.29.

26 ESCHBAUMER et al. 2004; GASSNER et al. 2011.
27 GASSNER 2004; GASSNER 2013.

28 Riti di chiusura: GASSNER 2013, 230.
29 LENTACKER et al. 2004.
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The large, irregular pit or pit-group from square M/37 
(in the following: M/37) is situated just outside the 
south-eastern temenos wall. Rather than representing a 
single, defined object like G7 and G11, M/37 represents a 
group, or partly intersecting sequence of shallow, irregu-
lar pit-like structures. It probably received much material 

influx from outside. M/37 nevertheless shows some influ-
ence from the sanctuary, e. g. the presence of snake-deco-
rated pottery30, but late antic glazed ware is also present. 
This object was obviously disturbed in the late 3rd c. AD. 
The available archaeological documentation does not al-
low for a further resolution of the stratigraphy.

Material and methods

All available animal remains from the Mühläcker area 
were collected by hand. As far as can be judged from the 
composition of the bone samples, recovery and collec-
tion were certainly carried out very diligently. Even 
within large samples, which are dominated by big bones 
of cattle or equids, the dusty remnants present in the 
bottom of sample bags may contain tiny fragments and 
elements e. g., digits of domestic chicken. Archaeological 
data for each faunal sample were carefully recorded, in a 
fashion analogous to the artefacts, which is likewise re-
markable for the standard of the time. However, at the 
present state of stratigraphic research on the sanctuary, 
these excavation data cannot be easily translated into an 
internal stratigraphic scheme for the pits. The records 
indicate squares and depths, but no information on spe-
cific layers. Therefore, the respective pits G7, G11 and 
M/37 had to be used as the smallest analytical units. 
This does not exclude the future possibility to discrimi-
nate between areas or layers of the fill, namely in G11. 
Here, discrete bone layers are visible in the drawings and 

photographs and are also recorded in the excavation di-
aries, but sampling was not carried out according to a 
stratigraphic scheme, or at least not in a straightforward 
fashion. To sum up, the samples from the Mühläcker 
sanctuary are comparable, by and large, to other faunal 
materials recovered in the Carnuntum area during more 
recent decades. Recovery bias, especially concerning the 
size of skeletal parts, may be low for medium-sized and 
larger mammals, but may be more important in birds. 
Obviously, the recovery was not done selectively, and no 
sorting out of ‘unattractive’ fragments or other speci-
mens deemed as unimportant occurred. The state of 
preservation can be, generally, regarded as good, if not 
extraordinary, especially in the pits G7 and G11 (figs 4 

and 5). It allows for an easy recognition and assessment 
of surface conditions, notably cut marks and traces of 
burning.

Regarding the choice of animal bone samples from 
the sanctuary of Jupiter Heliopolitanus to be studied in 
the course of an interdisciplinary project (2011–2013), it 

30 ESCHBAUMER et al. 2004, fig. 20.

5  Representative random sample from pit G11, exhibiting litt-

le heat influence. Prior to study, December 2006.
4  Random sample from pit G11, with many complete and well 
preserved bird bones and cattle bones. Some specimens with signs 
of heat influence. Prior to sorting and study, December 2006.
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was decided to focus completely on the remains from the 
pits. This made sense because both G7 and G11, together 
with a series of smaller pits, produced the largest zoolog-
ical assemblages of the sanctuary, and because the pot-
tery and other finds from these contexts had been stud-
ied before. This provided a sound basis for chronology 
and further interpretations. For the sake of comparison, 
the material from M/37 was also integrated, although 
the lack of stratigraphic and functional information rep-
resented important shortcomings. It was included for 
two reasons. Firstly, it produced a bone assemblage of 
dimensions comparable to G11. Secondly, it provided an 
ideal outgroup for the comparison with the contexts in-
side the encirclement. Obviously, M/37 contains ele-
ments, namely partial or disarticulated skeletons of dogs 
and equids, which are incompatible with the idea of 
feasting remains. Rather, the whole assemblage from 
M/37 may correspond to a mixture of remains to be ex-
pected in peripheral areas of settlements (dumping of 
carcasses of equids and dogs and other noxious rubbish), 
and of bone debris specific for the sanctuary. The re-
mains of dogs and eqids could likewise represent intru-
sive late antique admixtures. The animal remains from 
the levelling layers and smaller pits inside the sanctuary 
have, mostly, not been studied or checked so far.

Data collection and recording, including bone mea-
surements, were carried out according to standard pro-
cedure31, and by using a comparative collection. For all 
specimens, bone weights were recorded to the nearest 
0.1 g. The quantification methods used are specimen 
counts (NISP) and bone weights. In theory, a calculation 
of minimum numbers of individuals (MNI) makes 
sense, too, especially in a ritual or ‘feasting’ setting. For 
domestic chicken in G11, it was estimated to be 193. Due 
to the state of research, no further MNI-values can be 
given for the other species.

Apart from some of the bird remains, the material 
did not present major challenges for its identification. 
Regarding the main domestic mammals, a pragmatic 
stance was adopted. The samples, especially those from 

G7 and G11, did not provide many opportunities for the 
discrimination of sheep and goat. Because remains of 
red deer are rare, domestic cattle is practically the only 
artiodactyl species within its size group. Nevertheless, 
only fragments exhibiting sufficient diagnostic proper-
ties were classified to species level. This may be especial-
ly critical in the case of long bone splinters, axial ele-
ments and juvenile specimens. Because of the special 
focus on axial remains from cattle as far as butchery 
marks are concerned32, the percentage of vertebrae and 
rib specimens actually attributed to species level may be 
higher here than elsewhere. We believe that such consid-
erations should be explicitly addressed. The axial re-
mains of mammals were not completely recorded 
throughout the whole material. In G7, they were studied 
in total, whereas they are yet unrecorded for M/37. In 
G11, they were recorded for about two thirds of the sam-
ples (see below). Consequently, overall abundances and 
skeletal part frequencies were only calculated for these 
samples. Otherwise, the percentages of taxonomic 
groups well represented by vertebrae, ribs and sterne-
brae, that is cattle and, to a lesser degree, caprines, would 
be strongly underestimated. In the given context, the 
exclusion of the mammalian axial skeleton would main-
ly raise percentages of domestic chicken and other birds. 
This problem is felt less for M/37. Here, the frequencies 
of axial elements are considerably lower, and the number 
of taxa affected by the exclusion is higher. Nevertheless, 
it must be kept in mind that the percentages of cattle, 
equids, caprines, pigs and dogs are probably underesti-
mated in M/37. Skeletal part representation was assessed 
by using the relative weight of skeletal parts, relying on 
the values published by IPNA (Integrative Prähis-
torische und Naturwissenschaftliche Archäologie) in 
Basel (CH)33. In using this method, the weight percent-
ages of skeletal areas for a taxon within the sample are 
compared to a standard, which is represented by one or 
more complete skeleton(s). Thus, it is possible to include 
elements which are otherwise difficult to count, and to 
circumvent the effects of differential fragmentation.

31 E. g. VON DEN DRIESCH 1976.
32 KUNST 2013; KUNST 2015.

33 Website: https://duw.unibas.ch/de/ipna/forschung/archaeo-
biologie/archaeozoologie/methodik/ (consulted in February 
2020).

https://duw.unibas.ch/de/ipna/forschung/archaeobiologie/archaeozoologie/methodik/
https://duw.unibas.ch/de/ipna/forschung/archaeobiologie/archaeozoologie/methodik/
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Previous research on animal remains from the sanctuary

Previous studies of the zooarchaeological material from 
Carnuntum-Mühläcker were devoted to selected con-
texts, special categories of finds, certain taxonomic 
groups or other aspects of the assemblages.

A first report on the animal remains from pit G7, 
including basic quantitative data and taxonomic com-
position, was provided by Fegerl in her diploma the-
sis34. In an article devoted especially to pit G11, 
Gassner makes reference to a cursory assessment of 
the quantitative composition of the animal bone as-
semblage, carried out by the first author35. Also from 
G11, a very limited, but remarkable collection of 
worked bone specimens was described by Gál36. It 
comprises a f lute carved out of a goose humerus and a 
metacarpus of a horse which might represent a little 
used bone skate. Apparently, bone artefacts are other-
wise rare in layers from inside the sanctuary. The avi-
an assemblage from pit G11 was extensively presented 
by Gál and Kunst37. Apart from pathologies and bone 
modifications, an emphasis was put on the osteometry 
of domestic chicken. On the basis of the measure-
ments of sexed tarsometatarsi, two size groups of do-
mestic chicken were identified. The dominance of 
male over female birds, together with the scarcity of 
pigs, was taken as an evidence for the Eastern origin of 
the local feasting habits. The dominance of cattle re-

mains over caprines was recognised as a difference to 
published reports from Mithraea. According to the 
skeletal part representation, the birds were slaugh-
tered inside the sanctuary. Pathological conditions of 
mammalian remains are treated in Gál and Kunst38. 
While bones from M37 displayed a variety of patho-
logical lesions among cattle, sheep, equids, and dogs, 
healed fractures on cattle ribs are the dominant cate-
gory observed in G11. This was deemed to be related 
to the young or prime slaughter age prevalent in this 
context. It can also be seen as independent evidence 
that these cattle remains derive from a close-knit, se-
lected population. The mammal remains from G7 are 
practically devoid of pathological lesions. Two more 
studies were devoted to the butchery pattern of the ax-
ial skeleton of cattle from pit G1139. The distribution 
and categories of butchery marks indicate that cattle 
carcasses were butchered and, at least as far as the axial 
parts or rumps are concerned, consumed inside the 
sanctuary, and that these procedures followed a uni-
form pattern. Admittedly, the investigations on the an-
imal remains from the sanctuary, along with the stud-
ies on the stratigraphy and artefacts, are far from being 
completed. In the following, some of the more import-
ant general aspects on the animal remains from G7, 
G11 and M/37 will be provided.

Overall species composition

Given the time of excavation and the large amount of 
material, the presentation of basic data needs some 
comments (tab. 1). First of all, it must be kept in mind, 
that in the cases of G7 and G11, only a part of the pits 
were excavated. The objects were sectioned in the mid-
dle, or quartered, in order to draw the profiles, a typi-
cal procedure before the adoption of the stratigraphic 

excavation method. For safety and economic reasons, 
parts of the fill were left in situ. The amount of this 
material loss is difficult to estimate, but may be more 
than half of the bones in both cases. Still, the available 
samples are important and contain more remains than 
any single settlement features from the nearby civil 
town.

34 FEGERL 2008.
35 GASSNER 2013.
36 GÁL 2013.

37 GÁL / KUNST 2014.
38 GÁL / KUNST 2018.
39 KUNST 2013; KUNST 2015.
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NISP

Bos Ovis/
Capra

Sus Gallus Anas Anser other 

birds

Equus Canis other total

G11 5810 344 19 429 24 344 5 143 37 48 7203

G7 1151 56 10 46 46 1 4 1 2 1317

M/37 1586 257 105 120 5 77 2 126 128 15 2421

Bone weight (g)

G11 163 137.90 2871.80 279.70 1083.30 48.60 1552.70 7.10 7546.60 463.10 416.30 177 407.10

G7 35 917.38 415.20 63.70 97.00 173.90 0.60 337.30 27.63 13.30 37 046.01

M/37 63 746.10 3071.70 2348.90 236.90 12.90 350.60 1.20 11 392.10 2653.10 492.60 84 306.10

Tab. 1  Basic data for G7, G11 and M/37.

By comparison, the overall sizes of the two pits inide the 
sanctuary do not differ that much, although G11 exhib-
its more depth than G7. Regardless of how much bones 
were left unexcavated in the former, the total values 
(NISP, bone weight) are many times larger in G11. Ap-
parently, this is due to an extraordinarily high density of 
bone finds within this feature, as evidenced from photo-
graphs and drawings. Because modern methods were 
lacking during the time of the excavation, it is however 
impossible to actually indicate a value for the amount of 
bone finds per volume. M/37, certainly, occupied a much 
larger area than both G7 and G11.

These large volumes are also caused by the excellent 
preservation conditions within the spacious pits, as in-
dicated by pictures of random samples from G11 (figs 4 

and 5). Further, the state of recording is not comparable 
across the contexts. In G11, axial elements were only 
identified in parts of the material. The results presented 
in figures 6–8 for G11 are therefore based on only those 
samples where the elements of the mammalian axial 
skeleton were identified. As can be illustrated by the 
random sample (fig. 5), axial elements, especially cattle 
ribs, account for an important part of the material from 
G11. Because the bird remains and the mammal bones 
without the axial skeleton have been studied for the 
whole sample, the total NISP and total bone weight for 
the whole material recovered from G11 can be estimated. 
According to this, the samples with the axial skeleton 
studied make up between 54 % (domestic chicken) to 
68 % (cattle) of the total material. The respective per-
centages for the bone weights are 57 % (domestic chick-
en) and 72 % (cattle). The total NISP of G11, therefore, 

can be estimated between 10 593 (based on the cattle 
remains) and 13 339 (domestic chicken). For the weight 
of the identified bones, the estimated values are between 
246.4 kg and 311.2 kg, respectively, that is more than a 
quarter of a ton. The different results obtained from the 
chicken and cattle remains indicate that the faunal ele-
ments, notably chicken and cattle are not evenly distrib-
uted across the fill of the pit. This is compatible with the 
idea of a quick fill, which might preserve spatial signals 
of different dumping episodes. Hopefully, this can be 
worked out in detail once the internal stratigraphy of 
G11 is better understood.

Also in M/37, axial elements of mammals have not 
been identified so far. The results for M/37, therefore, 
may not be strictly comparable to the other two pits. 
Based on a cursorial knowledge of the material, the ex-
clusion of axial parts affects the dominant species 
groups cattle, equids and dogs to about the same degree. 
Therefore, the inclusion of the axial parts of mammals 
would significantly lower the percentages of domestic 
chicken and goose in M/37.

The results for percentages of NISP (fig. 6) exhibit the 
most complete dominance of cattle in G7 with 87 %, to 
be followed by 81 % in G11, whereas M/37 shows a more 
balanced distribution with cattle reaching 66 %. Pigs 
make up over 4 % of the total for M/37. For G11, the in-
clusion of axial elements certainly enhanced the per-
centages of cattle as compared to previous estimates. It 
is nevertheless remarkable that the overall percentage of 
all birds counted together amounts to about 11 %, which 
is not too far away from 16 % which were based on a test 
sample only superficially screened by the first author40. 

40 GASSNER 2013, fig. 10.
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It is this dominance of cattle, together with the high per-
centages of domestic birds, which can be valued as the 
most significant aspect of all the Mühläcker samples. 
Otherwise in Carnuntum, high abundancies of domestic 
birds often coincide with high percentages of pigs and 
caprines, and are often antagonistic to cattle41.

As previously observed, the scarcity, if not quasi ab-
sence, of pigs is another major aspect of G7 and G11. This 
sets them apart from most other samples throughout the 
Carnuntum area and beyond, and is most likely related to 
a specific ritual behaviour, such as food prescriptions in 
connection with the local cult. Unfortunately, no faunal 
data is available for Baalbek. The small presence of equids 
and canids in G11 should not be ignored. Their presence 
casts doubt on the strict homogeneity, or single origin, of 
these assemblages. Along with other ‘rare’ elements like 
hares, bear, and other wild mammals, it cannot be judged 
if they derive from feasting events or rather represent er-
ratic finds. At least the few dog remains are represented by 
associated bones and may result from disarticulated car-
casses. Judging from the find numbers, both dogs and 
equids are limited to certain areas within the fill.

Quite likely, a certain amount of residual or intrusive 
elements can be assumed for G11, which is all the more 
plausible if we think of the large dimensions of this 
structure and the overall size of the sample. In this re-
spect, G7 forms the most clear-cut feasting assemblage. 
Nevertheless, the principal similarity regarding species 
distribution between G7 and G11 appears to be the most 
noteworthy result, and it is also based on large assem-
blages in both cases. On the other hand, M/37 may real-
ly be a mixed assemblage made up of different sources: 
the high chicken and goose abundances may be due to 
the bone influx from the interior of the sanctuary, while 
equids and dogs could be related to the ‘peripheral’ ta-
phonomic setting, where carcasses are dumped on the 
outer area of a clustered settlement.

As would be expected, the percentages of the larger 
species cattle and equids are higher in the weight dia-
gram (fig. 7). The dominance of cattle in G7 becomes 
even more accentuated, thanks to the quasi absence of 
equids.

Skeletal part representation of cattle

As outlined above, skeletal part representation was as-
sessed by using weight percentages of skeletal areas. The 
comparative values were only calculated for G7 and G11 
and show some remarkable trends (fig. 8). Some element 
groups exhibit values surpassing two or three times the 
expected value. These observations are based on suffi-

ciently large samples (35 and 160 kg, respectively). The 
favourable preservation conditions make it likely that 
most of the bias observed in skeletal part representation 
is due to human activity. Marks resulting from carnivore 
gnawing are almost absent.

0%

CanisEquusAnserGallusSusOvis/CapraBos other

90%80%70%60%50%40%30%20%

Bone weight %

M/37
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G11

10% 100%

7  Carnuntum-Mühläcker, relative species composition accor-
ding to bone weight, in pits G7, G11 and M/37.

41 Protective, fine-grained vs. “coarse” taphonomic settings; 
KIRCHENGAST 2019; ABD EL KAREM et al. in print.
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6  Carnuntum-Mühläcker, relative species composition accor-
ding to NISP, in pits G7, G11 and M/37.
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 – G7: Very marked over-representations can be ob-
served for the mandible and the metapodials, less so 
for the tibia; strong deficits occur in the upper skull; 
they are less accentuated in the long bones and the 
pelvis. The values for vertebrae and ribs, although be-
ing below their natural percentages, can even be de-
scribed as good, given their frequent deficit in assem-
blages. Further, they appear in the natural proportion 
relative to each other. This pattern indicates a mixture 
of waste parts (mandibles, metapodials) and bones 
related to consumption (axial skeleton). For the long 
bones and the girdle elements, the pattern is not so 
clear. Possibly, slaughter occurred at the site, but cer-
tain parts were removed elsewhere, notably the upper 
skull. Horn cores are definitely absent, also practically 
missing from G11. Since no polled cattle are known 
from the Carnuntum area, but accumulations of horn 
cores are frequently met within the civil town42, this 
indicates the active removal of these parts of the skel-
eton out of the sanctuary, or, at least, away from the 
pits. Horns and skins may have provided an addi-
tional income for the sanctuary.

 – G11: The general picture appears to be more bal-
anced here, the only strong over-representations can 
be observed for the mandible and the scapula, and 

also for the metapodials. The trend is less marked for 
these elements as compared to G7. A strong disequi-
librium is extant for the ribs (slightly over-repre-
sented) and vertebrae (marked deficit). The radius/
ulna and humerus occur close to their expected val-
ues, while pelvis and femur are in deficit. Their values 
correspond exactly to those met in G7.
This picture cannot be attributed to a single cause or 
function alone, because both waste parts and 
meat-bearing bones are over-represented. Like in 
G7, it can be assumed that the animals were slaugh-
tered at the site, significant parts were removed, and 
both carcass parts resulting from primary butchery 
and bones related to consumption were dumped lo-
cally. Another similarity to G7 can be seen in the 
disparity between anatomically connected parts, al-
though here vertebrae (deficit) and ribs (accumula-
tion) are affected.
The skeletal element patterns extant in both contexts 
point at deliberate, systematic attitudes towards the 
carcasses. These results should be supplemented 
with observations on butchery traces. This has al-
ready been tried for the ribs and vertebrae from G11, 
which show a marked degree of consistency43.
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42 E. g. RADBAUER / KUNST 2011. 43 KUNST 2015.
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Size trends in cattle

In many parts of the Roman Empire, and notably in 
Central Europe, the remains of cattle exhibit an import-
ant size variability, which is mostly explained by the 
synchronous presence of ‘Roman’ and ‘native’ cattle. 
This issue represents a long-term, recurrent topos in Ro-
man zooarchaeology44. In the case of the Mühläcker 
sanctuary, the proximal phalanges provided an oppor-
tunity for the comparison of a sufficient number of mea-
surable bones. Although, as a whole, including four dif-
ferent anatomical elements (anterior/posterior, medial/
lateral), they can be used to assess overall size trends45. 
By and large, all three pits together cover the whole vari-
ability known from elsewhere in Carnuntum and other 
sites from nearby Pannonia and Noricum, maybe with-
out extreme outliers46. However, the data points for each 
of the three contexts are not distributed equally across 
the whole field (fig. 9). With a few exceptions, the values 
for G7 occupy the lower part of the distribution and may 
correspond to the local or ‘native’ breed, including fe-
male and male specimens47. The scatter for G11 covers 
the whole variation of the site, but the majority of data 
points occupy the lower part of the range. It therefore 

seems that local breeds, possibly imported from the Bar-
baricum, were preferred for slaughter and consumption 
in the sanctuary. The proximal phalanges from M/37 are 
concentrated in the upper part of the distribution. Pos-
sibly, mainly Roman types are represented here. This is 
also indicated by the presence of bones from elderly an-
imals with pathological lesions from this context48. They 
may represent draught oxen, the meat of which was not 
consumed in the sanctuary. Clearly, no phalanges with 
pathological conditions on the proximal articulations 
were included into the diagram. There is indeed very lit-
tle size overlap between the specimens from G7 and 
M/37. Such size differences among samples of cattle 
bones from the same site appear to be rare. Larger sam-
ples from the civil town of Carnuntum tend to include 
the whole Roman variation, whereas in rural producer 
sites, the Roman breed may be the only one represent-
ed49. Rather than linked to the chronological position, 
the occurrence of small and large cattle types appears to 
be more closely linked to site function. Pucher has pre-
viously reported all of the known local Roman size vari-
ation, including measurements for the proximal pha-
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9  Carnuntum-Mühläcker, cattle, Bivariate scatterplot of proximal phalanx, Greatest peripheral length (GLpe), horizontally – proxi-
mal Breadth (pB), vertically.

44 E. g. PETERS 1998; BREUER et al. 1999; PUCHER 2016.
45 E. g. LEPETZ 1997, fig. 18. 
46 KUNST 2014, fig. 41; KIRCHENGAST 2019.

47 E. g. PUCHER 2016.
48 GÁL / KUNST 2018.
49 RIEDEL 2004; KUNST 2014.



137

Choice beef for the worshippers – the cattle record from the sanctuary of Jupiter Heliopolitanus 

lanx, for Bruckneudorf, which allegedly yielded material 
from the 1st century AD only50. This site is less than 
20 km away from Carnuntum. The almost exclusive 

presence of the small breed or type within an uncontest-
ed Roman context, like G7, and its dominance in anoth-
er (G11), therefore appears all the more noteworthy.

Conclusion

Overall, the results from species composition, skeletal 
part representation and body size distribution corrobo-
rate the idea that these three contexts, or at least G7 and 
G11 from inside the sanctuary, were each accumulated 
in the course of individual, short-termed events. Possi-
bly, they are only representative for a special phase in the 
history of the site. Notably G7 may appear as a real time 
capsule, which preserved the remains of a single cattle 
population. This trend is less clearly expressed in the 
much larger sample from G11, while M/37 may already 
represent ‘normal’ (sub)urban features, although com-
parative samples from the adjacent canabae are lacking. 
Regarding osteometry, the observations on the cattle 
remains are somehow complementary to those made on 
the bones of domestic chicken. Here, the simultaneous 
presence of two different breeds within the same context 
was the main point51. Thus, independently of their cul-
tural and historical relevance, faunal samples resulting 
from ritual activities may also provide important zoo-
archaeological datasets. This may be due to their organ-
ised, structured origin, which generates accumulations 
of animal bones processed and modified in a similar 
fashion.

Here, much attention has been paid to the archaeo-
logical context of the features, the stratigraphy of the 
sanctuary and the interpretations based on find groups 
other than animal remains. It may be asked if the bone 
assemblages from G7 and G11 would also be recognised 
as something ‘special’ or ‘ritual’ if this additional infor-
mation was lacking. At least in G11, the large sample size 
would imply gastronomy, if not communal feasting. Oth-
erwise, it is not so much a single feature, but a combina-
tion of traits which makes them stick out from those 
from other contexts, such as, samples from the nearby 
civil town. For example, samples with explicit cattle 
dominance may appear elsewhere, notably accumula-
tions of long bone splinters or horn cores. But these rare-
ly go together with a good representation of bird bones. 
Similar remarks could be made for the skeletal part rep-
resentation and the butchery marks. For example, marks 
indicative for the consumption of preserved meat, other-
wise dominant within urban Roman assemblages52, are 
rare within the pits from the sanctuary. Therefore, a 
comprehensive assessment of the butchery marks present 
on the cattle remains may provide a strong tool in recog-
nising special taphonomic and functional pathways.
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Abstract

Presented here are three large animal bone assemblages 
recovered from three pits from the area of the sanctuary 
of Jupiter Heliopolitanus at Carnuntum. Two of them 
(G7 and G11) are from inside the precinct and are possi-
bly linked to a reconstruction phase of the sanctuary at 
around the end of the 2nd /beginning of the 3rd century 
AD. They are believed to represent leftovers from com-
munal meals of large groups of people. A third large pit 
(M/37) was situated immediately outside of the sanctu-
ary and may represent a normal garbage pit, although its 
taphonomic history is less clear. This object is included 
mainly for comparative purposes. Summary data (NISP, 

bone weight) of the faunal remains are presented for the 
first time. After special reports were dedicated to bone 
artefacts, the bird remains and the butchery record from 
G11, this paper is devoted to the cattle remains in gener-
al, which form the core part of all three assemblages. 
Skeletal part representation and osteometry are import-
ant tools in recognising special features and similarities 
of the three assemblages. The skeletal part representa-
tions of the cattle remains from pit G7 and G11 indicate 
both butchery and consumption. Bone measurements 
suggest the presence of a uniform cattle population 
during certain phases of the sanctuary.
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Zusammenfassung

Ausgesuchtes Rindfleisch für die Gläubigen – Die Rinderreste aus dem Heiligtum 
von Jupiter Heliopolitanus in Carnuntum (Österreich)
In dieser Studie werden umfangreiche Tierknochen-Ver-
gesellschaftungen vorgestellt, die aus drei Gruben aus 
dem Areal des Heiligtums des Jupiter Heliopolitanus in 
Carnuntum geborgen wurden. Zwei von ihnen (G7 und 
G11) stammen aus dem Inneren des Bezirks und stehen 
möglicherweise in Zusammenhang mit einer Wieder-
aufbauphase des Heiligtums gegen Ende des 2./Anfang 
des 3. Jahrhunderts n. Chr. Vermutlich enthalten sie die 
Überreste von gemeinsamen Mahlzeiten großer Perso-
nengruppen. Eine dritte große Grube (M/37) befand 
sich unmittelbar außerhalb des Heiligtums und könnte 
als Müllgrube anzusprechen sein, auch wenn ihre tapho-
nomische Geschichte weniger klar ist. Dieser Befund 
wurde hier zu Vergleichszwecken einbezogen. Zusam-
menfassende Daten (NISP, Knochengewicht) der Fau-

nenreste werden hier erstmals vorgelegt. Nachdem auf 
die Knochenartefakte, Vogelknochen und die Schlacht-
spuren an Knochen von G11 bereits in eigenen Artikeln 
eingegangen wurde, widmet sich diese Studie den Über-
resten der Rinder, die den Hauptteil innerhalb aller drei 
Assemblagen bilden. Die Repräsentanz der Skelettteile 
und die Osteometrie sind wichtige Instrumente, um Be-
sonderheiten und Ähnlichkeiten der drei Assemblagen 
zu erkennen. Die Skelettverteilung der Rinderknochen 
aus den Gruben G7 und G11 zeigt sowohl Schlachtkör-
perzerlegung als auch Konsum an. Die Skelettmaße 
deuten auf das Vorhandensein einer einheitlichen Rin-
derpopulation während bestimmter Phasen des Heilig-
tums hin.

Résumé

Des Boeuf de choix pour les adorants – les traces de bovins du sanctuaire de 
Jupiter Heliopolitanus à Carnuntum (Autriche)
On présente ici trois grands ensembles animaux prove-
nant de trois fosses de la zone sacrée du sanctuaire de 
Jupiter Heliopolitanus à Carnuntum. Deux d’entre eux 
(G7 et G11) proviennent de l’enceinte et sont peut-être 
liés à la phase de reconstruction  du sanctuaire vers la 
fin du 2e/début du 3e siècle ap. J.-C. On pense qu’ils re-
présentent les restes de repas pris en commun. Une 
troisième grande fosse (M/37) était située immédiate-
ment à l’extérieur du sanctuaire et représente probable-
ment une fosse normale de déchets, quoique son his-
toire taphonomique reste moins claire. Nous avons in-
clus cet ensemble à des fins comparatives. Les données 
synthétiques (NISP, poids des os) des restes de faune 

sont présentées pour la première fois. Des rapports spé-
ciaux ayant été dédiés aux artefacts osseux, restes d’oi-
seaux et traces de boucherie de la fosse G11, cet article 
vise les restes de bovins en général qui forment l’élé-
ment central des trois ensembles. La représentation des 
parties du squelette et l’ostéométrie sont des outils im-
portants pour reconnaître les traits particuliers et les 
similarités des trois ensembles. Les représentations des 
parties du squelette des bovins des fosses G7 et G11 in-
diquent des activités de boucherie et une combustion 
de consommation de viande. Les mesures des os sug-
gèrent l’abbattage d’une population bovine homogène 
durant certaines phases du sanctuaire.


