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Introduccion / Introduction

To Elena Bedini, Jacopo De Grossi Mazzorin, Patrizia Farello,
Francesca Santini, and Claudio Sorrentino

This volume is dedicated to Elena Bedini, Jacopo De Grossi Mazzorin, Patrizia Farello, Francesca
Santini, and Claudio Sorrentino, highly esteemed scholars, colleagues, and friends. With this book we want
to honour their memory for their significant contribution to archaeozoological research, their deep scientific
knowledge, and commitment to the Italian Association of Archaeozoology (AIAZ).

Nine national conferences of the Italian Association of Archaeozoology have traced the path that led
to the important meeting held in Siena, the Proceedings of which are contained in this volume. Over the
years, this long scientific and associative journey has led to a proliferation of studies on animal remains
from archaeological sites located in Italy and abroad. This volume collects the oral and poster contributions
presented at the 10" Meeting of the Italian Association of Archacozoology, held in Siena from 3™ to 6™ of
November 2021 at the Santa Chiara Lab (University of Siena). Siena was chosen as venue because of the
active interest in archaeozoological research shown by two academic departments of the University of this
city: the Department of Physical Sciences, Earth and Environment, and the Department of History and
Cultural Heritage. The collaboration between Prof. Giovanna Bianchi from the Department of History and
Cultural Heritage, Prof. Enrico Zanini, who serves as the Director of the same department, the Santa Chiara
Lab, and ATAZ itself, made the organisation of this event possible. We would like to express our gratitude to
both departments for the trust placed in us and the support provided.

The 10" ATIAZ Meeting had an hybrid format, combining both online and in-person participation,
reflecting the circumstances of a period when the COVID-19 pandemic had not yet been completely solved.
This choice allowed for broader and more diversified participation, enabling people who could not be
physically present to contribute to the meeting’s sessions remotely. Despite the challenges imposed by the
pandemic, it was encouraging to see a strong participation of scholars and students: 94 participants from
Italy and abroad, 91 of which presented the results of their research (51 oral presentations and 40 posters).
On this occasion an innovative conference structure was adopted: the introduction of thematic rather than
chronological sessions which aimed at promoting diachronic approaches and discussions. Session topics
covered various fields, addressing themes such as the human-environment relationship, the integration of
socio-economic, cultural, and environmental variables, the production and distribution of specific animal
products, the study of faunal samples from high-status contexts, taphonomy, and the role of animals in ritual
and funerary practices. Three of these sessions were dedicated to the memory of Elena Bedini, Francesca
Santini, and Claudio Sorrentino.

The special thematic session of this 10" AIAZ Meeting was dedicated to the use of animals for recreational
purposes and power display, with particular attention paid to the Palio, the historical horse racing event for
which the hosting city is well-known. In this respect, we want to thank Dr Giovanni Mazzini, a historian of
the city of Siena and its contrade, who led us through the history of the Palio with an engaging, fascinating
and passionate presentation.

In addition to hosting oral presentation and poster sessions, the 10 AIAZ Meeting remained committed
to its primary goal: facilitating active and constructive dialogue among scholars engaged in archaeological
research, whether in the field or in the laboratory. This event, like previous AIAZ national Meetings, played
a crucial role in bringing together the Italian community of archacozoologists, providing the opportunity to
meet colleagues and friends, and to consolidate a sense of scientific belonging after the long pause caused
by the pandemic.

In this volume, archaeozoological research emerges as a key element for understanding the diverse
relationships between humans, the environment, and animals through time, offering valuable insights into
the history of human existence. The interdisciplinary approach showcased in these contributions, along
with the diverse analyses that can be conducted on the same faunal samples, highlights the importance of
archaeozoology not only in academia but also when planning archaeological material recovery strategies and



long-term storage policies. It highlights the need for data collection protocols that can balance the demands
of research with those of everyday emergency and rescue excavations, which are often hindered by limited
time and funding. Through the collaborative efforts of researchers and the adoption of diverse approaches
showcased in these pages, archaeozoological research emerges as a fundamental investigative tool. It does
not merely explore the dietary habits of people in the past but offers an interpretative key to better understand
the interactions between humans and the surrounding environment. In this scientific journey, the impact
of archaeozoological analyses are not confined only to the past but extend to the present as well. Indeed,
historical dynamics highlighted in some of the contributions in this volume provide valuable insights to
address contemporary environmental challenges and develop critical understanding of our shared history
and its implications for our present and future.

Despite its undeniable importance, however, archaecozoological research often struggles to obtain the
recognition and attention it deserves in the Italian academic environment and beyond. This limitation is
strongly connected to the difficulties of integrating such a multifaceted discipline within traditional academic
structures, an achievement that is far from being fully accomplished. This delay is hard to justify, given the
significant insights that archacozoological research offers. Despite the significant progress made, there is
still work to do to fully integrate archaecozoological research into the academic environment. In this context,
the 10" ATAZ Meeting served a dual purpose: on the one hand, to celebrate past achievements and, on the
other, to ensure that archacozoology has its own place within the community of scholars dedicated to the
reconstruction of human history.

Finally, we would like to express our deep gratitude to the Ministry of Culture (Direzione Generale
Educazione, Ricerca e Istituti Culturali) for having financially supported the organization of the 10™
AIAZ Meeting and the publication of the present Proceedings. We extend our gratitude to the scientific
journal Archaeofauna for its important contribution to the publishing of this volume. Special mentions go
to Prof. Arturo Morales Muiiiz and Prof. Laura Llorente Rodriguez for their professional support during
the entire publication process. We wish to renew our sincere thanks to Prof. Giovanna Bianchi for her
valuable contribution. Her choice to support the conference, not only financially but also through her
active participation, represents a tangible sign of her confidence in this scientific initiative and in the
archaeozoological research.

We would also like to extend our gratitude to all those who made this event possible: from the researchers
who presented their studies to the technicians and all members of staff who worked tirelessly behind the
scenes.

We look to the future with renewed enthusiasm and inspiration, confident that our commitment to
research will continue to bear positive fruits for our scientific community and to society as a whole. Thank
you everyone for your contributions in making this conference an unforgettable moment of growth and
collaboration.

The Organising and Editorial Committee

In alphabetical order:
Claudia Abatino, Veronica Aniceti, Francesco Boschin, Jacopo Crezzini,
Mauro Rizzetto, Lenny Salvagno e Umberto Tecchiati (President of AIAZ)
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IN MEMORIAM

KNUD ROSENLUND
(March 8th,1946 — Vedbaek/Hgrsholm January 25th, 2024)

On January 25", 2024, Knud Rosenlund, one of
the pioneers in the field that is nowadays alternatively
known as archaeozoology/zooarchaeology, passed away
in Hgrsholm. It was probably his pioneer condition in the
birth of this discipline what explains why, in stark con-
trast with other scholars who entered academia through
the “conventional” academic venues, Knud Rosenlund
reached his status as a scientist joining the scientific
community through a humbler route.

Knud Rosenlund arrived at the Zoological Muse-
um (ZM hereafter), today a part of the Natural History
Museum of Denmark, University of Copenhagen, on
September 1%, 1963, where he began a five-year mas-
ter’s apprenticeship with taxidermist Ulrik Mghl at the
ZMK’s Quaternary Zoological Laboratory. Despite his
professional expertise, U. Mghl was also a brilliant zool-
ogist and a gifted teacher, with a holistic idea of what the
Natural Sciences ought to be. Knud profited greatly from
Mghl’s naturalistic view who also proved instrumental in
the decision to hire him as a laboratory technician and cu-
ration assistant in that same research unit upon complet-
ing his training on August 31%, 1968. During the ensuing
43 years, and until his retirement in 2011, Knud remained
associated with the ZM’s Quaternary Zoological Collections, and he continued with registration work of those
collections until a few months before his death.

Knud Rosenlund (Photo: Geert Brovad).

Knud excelled in his tasks as a laboratory technician and curation assistant. To paraphrase Kim Aaris-
Sgrensen’s words on Knud Rosenlund’s ZM obituary note: “A natural born museum man, with a prodigious
memory that could remember names of locations, the location of finds in the collection, the location of books
in the museum’s libraries, names of submitters, of authors, of previous visitors to the department, etc., it soon
became the case that, when all hope was lost, people said: “Have you asked Knud?”.

But such a prodigious memory did more than just being of help to others. Indeed, despite his contractual
work being so time-demanding, Knud found its way to become a skilled zoologist who took advantage of
his job as a collection manager of the ZMK'’s vertebrate collections to develop into an eminent osteologist.
He also demonstrated exceptional skills as a naturalist and a field archaeologist, the latter by virtue of he
being embedded in the Quaternary Zoology tradition. Ever since the nineteenth century, Quaternary Zoology
had been a Scandinavian specialty without parallels in other parts of the world. This discipline proceeded
well beyond zoology and did not make clear-cut distinctions between disciplines from the natural and the
socio-historical sciences. That conceptual scope bolstered collaboration amongst a wealth of specialists, in-
cluding geologists, paleontologists, anthropologists, ethnographers, prehistorians, archaeologists and, even-
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tually, when the discipline became established, archaeozoologists. In other words, multi-disciplinarity, in the
proper sense of the term, and well before it was coined. No wonder that one of Knud’s most repeated mottos
to all of us, his students, was: “remember that an archaeozoologist must simply know about everything”.

Kim Aaris-Sgrensen and Knud Rosenlund sorting faunal remains from late glacial Allergd layers during field work in Ngrre Lyngby,
Northern Jutland, on one of the several fieldtrips that took place during the 1990’s. Knud always smoked his pipe while on fieldwork,
and as he stated when excavating in SE Greenland in 1992: “I only smoke to keep the mosquitoes away” (Photo: ©Zoological Museum).

All the synergies from such an enriching and far-sighted environment fell on fertile ground because,
despite his entrance into science as a technician and collection manager, Knud Rosenlund also became a
polymath of sorts. Indeed, in addition to scientific and museum skills, he was a superb scientific artist, ca-
pable of producing all kinds of infographics. He also had an innate ability to understand all computer-based
things that came his way, and also in this domain, he became a pioneer archaeozoologist. Knud had also a
great interest in art, literature, music, film and philosophy, being particularly fond of opera, Spinoza and, not
surprisingly, Kirkegaard. As Kim Aaris Sgrensen noted on his obituary note: “His humor often led him .....to
the concept of “practical jokes” — a discipline where a lot can go wrong”, and this explains his fondness for
films such as Stanley Kubrick’s Dr. Strangelove, and Joseph Mankiewicz’s Sleuth. He was also a fan of the
first Star Wars trilogy (the second one he considered “videogames”), bookbinding (a specialty in which he
also became a “supervisor” for some of us), and cooking, being a very decent chef who eventually came to
distrust one of us (AMM) for praising his excellent food once he discovered his inability to tell apart a Bor-
deaux from a Chianti!....not to mention the icy glance he sent to another one of us (ABG), an unexperienced
wine connoisseur, when she started washing the wine glasses with dishwasher soap!
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Copenhagen, July 18", 1975: A young Knud Rosenlund, standing with a girlfriend and Arturo Morales, at the whale warehouse in the
basement of the Zoological Museum.

Ngrre Lyngby, Northern Jutland, 1997: a sweet tooth if there ever was one, Knud was particularly fond of cakes, as reflected by this most
typical of all his smiles (Photo: Anne Birgitte Gotfredsen).
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Within archaeozoology, Knud was best known for the pivotal role he played in the development of ar-
chaeoichthyology, the study of fish remains from archaeological sites. His most notable contributions in this
discipline were the 1979 monograph Fish Bone Measurements he co-authored with one of us, and his role as
founder and promoter of ICAZ’s (International Council for Archaeozoology) Fish Remains Working Group
in 1981. Already by that time, Knud had studied several Danish fish bone collections, spanning from Meso-
lithic (Ertebglle) to Viking Age times, something he essentially carried out while building up the superb fish
bone reference collection the ZM presently harbors. In this early stage (mid-1970s) of his career, he received
help from two outstanding ZM ichthyologists, Drs. Erik Berthelsen and Jgrgen Nielsen, and from Prof. Dr.
Johannes Lepiksaar from the Gothenburg Natural History Museum, another key figure in the development of
archaeoichthyological research in the 1970s and 1980s. Knud’s contact with leading fish systematists from
these museums made him familiar with the relevance of cladistic classification and how much that helped
archaeoichthyologists in their work with the identification of fish, and other vertebrates’ bones (Knud was
not only a keen fish bone specialist but over the years also acquired great skills in mammalian osteology,
both of domestic and wild forms).

Retrospectively, it was a pity that Knud had to put aside his competence in fish and was not given more
time to work with ichthyological problems because of his contractual conditions at the ZM.

Reykjavik, 2008: Knud Rosenlund, arriving at the surprise cake party Icelandic archaeologists organized for him on the occasion of his
62" birthday (Photo: Kim Aaris-Sgrensen).

However, as was so often the case with him, Knud’s enormous generosity and legendary helpfulness
helped him overcome that contractual “shortcoming” by funneling his expertise to help young students
getting kickstarted on their careers. That help went beyond solving doubts and/or re-directing students to
researchers, bibliography, etc. Indeed, to the very end, Knud was a true and supportive mentor, who, albeit
busy, was always determined to offer time for you and your questions and always able to help you solve
them. He placed students under his all-encompassing “umbrella” and, beyond specifics, taught us how sci-
ence is carried out all the way from data gathering to interpretation and theory building. In a discipline
like archaeozoology, where archaeological, historical and socio-cultural phenomena have too often taken
priority over biological and osteological issues, Knud’s cladistic view became an inspiration to those of
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us who learned to “understand” characters in bone morphology as evidence of how groups of species are
interrelated in hierarchies because of their evolutionary trajectories and biomechanical constraints. Knud’s
way approach to instruction was kind, supportive and, when necessary, extremely polite. Shortly before he
retired, two female students from one of us (ABG) informed me how Knud whom, as usual, had taken over
helping them with logistics and nailing “enigmatic bones” during my absence, had told them in his most
typical understated and subtle way, that that mysterious bone they were unable to identify, was, in fact, the
penis bone of a grey seal. A superb instructor, and a mentor for generations of students frequenting the Qua-
ternary Zoological Collections, this only became evident when a memorial arrangement took place shortly
after Knud passed away — and many of the old students came to honor him. His decisive role in our careers,
to which all of us owe an immense debt, grants him the title of a Magister, for many an outdated term which
we feel best describes the man and his doings.

This contrasting combination as actor of a holistic, essentially now gone, legacy in the Natural Sciences
and of an equally gone type of personalized training, while at the same time a pioneer of archaeo-ichthy-
ology and of computer science in archaeozoology, with Knud’s death, the ZM bade goodbye to a 60 years
long-standing employee who meant a lot to the museum’s development and reputation, and his students, col-
leagues and friends goodbye to a kind, honest an outstanding person, whose companionship was cherished
by all who knew him.

We fondly remember Knud, and his absence will be deeply felt by everyone. May this issue on Italian
archaeozoology stand as a humble reminder to the memory of our dear friend and mentor. Paraphrasing his
Stars Wars motto, we would only wish to add: “may the force be with you!”

Anne Birgitte Gotfredsen
Leif Jonsson
Arturo Morales-Muiiz

Knud Rosenlund, Vedbaek, 1983 (Photo: Arturo Morales Muiiiz).
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ABSTRACT: The study of the faunal assemblage retrieved during the excavations carried out be-
tween 2009 and 2012 by Prof. Lorenzo Nigro (Sapienza University of Rome) in the so-called
Palace of the Copper Axes in Khirbet al-Batrawy (Jordan) provides information on the exploitation
of animal resources in an Early Bronze Age elite context, along with the last stages of the life of
this settlement. The animal economy was based on sheep/goat, although the frequency of equids
suggests that the town was an important hub along the trade routes. In addition to transport, equids
were also consumed, a dual use also documented for cattle. Suids, including wild boar, were very
rare. Hunting represented only a minor contribution to human diet. Remarkable is the presence of
two remains of a bear paw which, considering the context, may constitute a luxury proxy. The com-
parison with other coeval sites from the Southern Levant evidences that the Batrawy faunal assem-
blage conforms with many of the expectations for an “urban” context. Indeed, that the destruction
of the city follows a trend similar to that of many settlements from this region.

KEYWORDS: ZOOARCHAEOLOGY, TAPHONOMY, ELITE CONSUMPTION, EARLY
BRONZE AGE, SOUTHERN LEVANT

RIASSUNTO: Lo studio del campione faunistico raccolto durante gli scavi condotti tra il 2009
e il 2012 dal Prof. Lorenzo Nigro (Sapienza Universita di Roma) nel cosiddetto Palazzo delle
Asce di Rame di Khirbet al-Batrawy (Giordania) permette di avere indicazioni sullo sfruttamento
delle risorse animali in un contesto d’élite riferito al Bronzo Antico, come pure sulle ultime fasi
di vita di questo insediamento. In generale I’economia appare basata sui caprovini, mentre 1’alta
frequenza di equidi suggerisce come questa citta rappresentasse un importante snodo lungo le
vie del commercio; tuttavia, questi animali venivano sfruttati non solo per il trasporto, ma anche
a scopo alimentare; analogo duplice uso avevano pure i bovini. I suidi, tra cui ¢ presente anche il
cinghiale, sono molto rari. La caccia rappresentava comunque solo una fonte secondaria di cibo.
Inaspettata ¢ la presenza di due resti di una zampa di orso che, dato il contesto, puod essere con-
siderato un indicatore di lusso. Il confronto con altri siti coevi del Levante meridionale mostra
come il campione di Batrawy rispetti molte delle aspettative di un contesto “urbano” e che la
distruzione della citta segue un destino analogo a quello di molti altri insediamenti della regione.

PAROLE CHIAVE: ZOOARCHEOLOGIA, TAFONOMIA, CONSUMI D’ELITE, ETA DEL
BRONZO ANTICO, LEVANTE MERIDIONALE
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RESUMEN: El estudio del conjunto faunistico recuperado durante las excavaciones realizadas entre 2009 y 2012 por el
Prof. Lorenzo Nigro de la Universidad Sapienza (Roma) en el denominado Palacio de las Hachas de Cobre de Khirbet
al-Batrawy (Jordania) proporciona informacién sobre la explotacion de los recursos animales. en un contexto elitista de
la Edad del Bronce Antiguo y las tltimas etapas de la ocupacién de este asentamiento. La economia animal se basaba
en ovejas y cabras, si bien la alta frecuencia de équidos sugiere que la ciudad fue un importante centro comercial donde
confluyeron distintas rutas.

Ademas de como acémilas, los équidos fueron también consumidos, un doble uso que también se documenta en el vacu-
no. Los suidos, incluido el jabali, son muy infrecuentes. La caza representaba una contribucion muy secundaria a la dieta
animal. Destaca la presencia de dos restos de una zarpa de oso que, dentro el contexto documentado, podria ser un indica-
dor de lujo. La comparacion con yacimientos coetdneos del Levante meridional evidencia que las asociaciones de fauna
de Batrawy coincide con muchos de los patrones documentados en contextos “urbanos”. Ello también parece extrapola-
ble a la trayectoria de la ciudad cuya destruccion repite un destino similar al de muchos otros asentamientos de la region.

PALABRAS CLAVE: ZOOARQUEOLOGIA, TAFONOMIA, DIETAS DE ELITE, TEMPRANA EDAD DEL BRON-

CE, LEVANTE MERIDIONAL

INTRODUCTION

The site of Khirbet al-Batrawy (Jordan), locat-
ed in the Zarqa river valley, has been investigated
since 2005 by an archaeological expedition led by
Lorenzo Nigro (Sapienza University of Rome). The
settlement was occupied mainly during the Early
Bronze Age (EBA) from about 3300 BCE to 2000
BCE with several phases of rise and fall until its fi-
nal abandonment. During the EBA IIIB (2500-2300
BCE) the site was an important urban center with a
large building known as the “Palace of the Copper
Axes”. The different halls and spaces of this build-
ing yielded, besides a hoard with five copper axes,
large storage containers (pithoi) filled with selected
cereals, abundant prestige goods showing long-dis-
tance exchanges, as well as evidence of craft activ-
ities. The Palace was devastated by a fire at the end
of the EBA IIIB when the whole city was destroyed
(Nigro et al., 2020 and references therein).

MATERIAL AND METHODS

The faunal assemblage presented in this pa-
per was collected during the excavations carried
out between 2009 and 2012 in the Palace of the
Copper Axes. The sample is referred to the final
destruction of the building at the end of the Early
Bronze IIIB and provides interesting information
regarding the use of the animals in this high-status
context as well as hints about the final events oc-
curring in this building.

The estimate of the age at death of the main do-
mestic animals was based on the relevant literature
(Payne, 1973; Barone, 1981, 1995; Bull & Payne,
1982; Grigson, 1982).

The preservation of bone surfaces is relatively
good and all specimens, including the unidentifi-
able ones, were inspected to identify human, ani-
mal, and other natural modifications.

RESULTS AND DISCUSSION

The assemblage includes a total of 1689 speci-
mens recovered in different contexts of the Palace
with an uneven distribution (Table 1).

Ovis vel Capra always represents the main fax-
on, with a slight prevalence of sheep over goat
(Table 1) while previous studies on other areas and
periods of this site (Alhaique 2008, 2012 a, b) evi-
denced somewhat higher frequencies of goats, sim-
ilarly to other settlements in the region (e.g., Clut-
ton-Brock, 1979; Horwitz, 1997; Alhaique, 2000,
2005), and more in line with the environmental
location of the city.

In five of the nine contexts described, equids are
the second faxon as number of specimens (Table
1). Two types have been identified: a more frequent
smaller one, presumably a donkey, and a larger one
either an onager, a horse or a crossbreed. The high
frequency of equids has been already documented at
Batrawy (Alhaique, 2008, 2012a, b) and seems to be
peculiar to relatively few sites in this region during
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TABLE 1

Faunal sample from the Palace of the Copper Axes (NISP= Number of Identified Specimens; MNI
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the Bronze Age [e.g., Ashquelon-Afridar (Whitch-
er-Kansa, 2004); Azor (Horwitz, 1999); Tel Erani
(Ducos, 1968); En Shadud (Horwitz, 1985)].

Cattle are the third species in number of spec-
imens in five contexts and the second one in four
(Table 1). The very few aurochs specimens have
been easily identified by their very large size com-
pared to the corresponding domestic taxon which
is quite small. The aurochs is documented in the
Southern Levant at least until the Iron Age (Tsahar
et al.,2009; Bar-Oz & Weissbrod, 2017).

Suids, both wild boar and domestic pig, are in
general rare but have been recovered in almost all
the analyzed contexts (Table 1). Pigs were found
also in many other coeval sites of the Southern Le-
vant (Ducos, 1968; Lernau, 1978; Clutton-Brock,
1979; Hellwing, 1988-89; Wapnish & Hesse, 1991;
Horwitz, 1996, 1999; Horwitz et al., 1996; Whitch-
er-Kansa, 2004), while they are absent at Tel Yar-
mouth (Davis, 1988). The presence of such taxon,
especially the wild boar, suggests that probably rel-
atively near the settlement there were at least some
more wooded and humid areas.

The dog is very rare in the faunal assemblage
(Table 1); however, carnivore gnaw marks have
been identified in almost all contexts, suggesting
the presence of this species even when skeletal el-
ements are missing. The rarity of dog elements in
the faunal assemblages of this and other sites in the
region may be related to the fact that this species
was not commonly used as food during the BA.

Hunted animals, as in many other settlements of
the Southern Levant, always provided only a limit-
ed contribution to the diet of the people living and/
or working in the Palace. In contrast to the previous
faunal studies on this site (Alhaique, 2008, 2012a,
b) bezoar goat is more abundant than gazelle, fol-
lowed by the already mentioned wild boar and
aurochs. Furthermore, the presence of the onager
among the equid specimens cannot be completely
excluded. A novelty in this assemblage is the pres-
ence of a cervid.

Among the exceptional finds of the Palace, there
are the two bear specimens recovered in the Pil-
lared Hall (L. 1040) of the Western Pavilion and
the Peri-Pomerial street (L.1060). These are two
right metatarsal fragments (Supplementary Figure
1) referable, on biogeographic bases, to a subspe-
cies of brown bear (Ursus arctos syriacus), that
during the Bronze age was still living in the moun-
tain areas of the Levant. The animal became extinct

in the region only in the 19" century (Bar-Oz &
Weissbrod, 2017).

This taxon had not been previously identified at
Batrawy and was only occasionally recovered at a
few other EBA sites as well as sporadically also in
later periods (Allentuck, 2013 and references there-
in). Considering the extreme rarity and peculiarity
of this tfaxon it is very likely that the two specimens,
although recovered in different contexts, may be-
long to the same foot of a single individual, pos-
sibly of old age as suggested by a slight pathology
identified on one of the specimens (Supplementary
Figure 1). Combustion, probably accidentally pro-
duced by the violent fire that destroyed the Palace,
affects both specimens although with different in-
tensities. Furthermore, the two elements display
clear cut and chop marks produced by metal tools.

Considering the anatomical elements identified
and the location of the cuts it is possible to suggest
that among the goods deposited in the Pillared Hall
there was probably the pelt of a bear still with distal
limb elements attached or a bear paw. The finding
of this plantigrade is particularly relevant also be-
cause this animal was held in high esteem and al-
ways had a strong symbolic role in many cultures.
Still in the following millennium, as it is possible
to see from the paintings in the tomb of Rekhmire
(TT100), vizier of Thutmose IIT (1479-1425 ca.
BCE) and Amenhotep I (1427-1401 ca. BCE), a
bear was among the tributes offered to the Pharaoh
by the Syrian legates (Supplementary Figure 2).

Finally, the faunal assemblage includes also a
few bird remains, one of them belonging to a di-
urnal raptor, a single small fish vertebra and some
rodent bones; the latter are very likely intrusive
animals, while for the other raxa the absence of hu-
man modifications did not allow to assess the agent
responsible for their accumulation.

The analysis of the age at death of the sheep/
goat (Figure 1) suggests that this taxon was used
primarily for secondary products (e.g., milk and
wool) before being exploited for meat, but there is
not the strong focus on milk evidenced in the EBA
IVB village (Alhaique, 2012b). Mortality data for
cattle (Figure 1) suggest that they were used both
as a source of meat and for traction. Interestingly,
the culling pattern evidenced for the equids (Fig-
ure 1) appears to indicate a use similar to cattle;
therefore, not only as pack animals or means for
transportation, but also as food; the latter use is
also supported by taphonomic evidence. The few
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FIGURE 1
Age at death of the main taxa from the Palace of the Copper Axes (Ovis vel Capra MNI= 42; Bos taurus MNI= 22; Equus sp. MNI =18;

Sus sp. MNI=13)

age data on the suids (Figure 1) suggest, as expect-
ed, a focus on meat.

The taphonomic analysis indicates the pres-
ence of modifications produced by humans during
butchery, as well as in bone tool manufacturing and
use. All stages of carcass processing, from skinning
to marrow extraction, were identified on all the
main species including equids and on most skeletal
elements. The frequency of butchery marks on the
most abundant zaxa appears strongly related to the
size of the animals (i.e., larger animals displaying
higher frequencies of traces).

As mentioned before in the case of the bear,
the morphology of the cut marks (Walker & Long,
1977; Olsen, 1988; Greenfield, 1999, 2002) sug-
gests in many cases the use of metal tools rather
than stone artifacts during butchery, as indicat-
ed also at other EBA sites in the area (Greenfield,
2005; 2006). In the context of Batrawy, such use is
possibly also related to the high status of the Palace.

Human modifications referred to butchery are
unevenly distributed in the different areas of the Pal-
ace (Figure 2), possibly in relation to the various ac-
tivities taking place in the different halls and spaces.

Worked bones have been recovered in six out
of nine contexts (Figure 2), such artifacts were not
only used in these contexts, but also likely man-
ufactured. The presence of two lightweight bone
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spindle whorls points to the production of fine tex-
tiles (see Gleba, 2008, Laurito et al., 2014 for ex-
perimental and archaeological data on this topic).

The distribution of burned specimens in the
different halls and spaces as well as the intensity
of the combustion damage on the bones may be
helpful in reconstructing the fire that destroyed this
area of the Palace. Combustion appears particular-
ly high (Figure 2) in two adjacent spaces, namely
the Pillared Hall and the Entrance Hall; however, it
is much more intense in the former context than in
the latter one, with many completely burnt or cal-
cined specimens. It is possible that, although this
whole part of the Palace was affected by the fire,
the goods stored in the Pillared Hall together with
the furniture and the wooden architectural elements
(Nigro, 2017) favored the fire that was, therefore,
able to spread and reach higher temperatures in
this room. The relatively high frequency of burned
bones in the Yard L..936 may have been instead re-
lated to the presence of an oven. Since localized
burning traces are lacking in this assemblage, none
of the burned elements can be positively identified
as resulting from cooking practices.

Gnaw damage on the bones (Figure 2), likely
produced by dogs, has been documented in all con-
texts even when actual specimens of this taxon are
lacking, suggesting a strict relationship between hu-
mans and this species; however, the high frequency
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FIGURE 2

Frequencies of bone modifications in the different contexts of the Palace.

of tooth marked bones in the yard may suggest a
place where these animals were staying or at least
the fact that they did not have equal access to all
the spaces in this area. However, it should also be
remembered that humans and suids too may inflict
damage on the bones with their teeth (e.g., Green-
field, 1988; Dominguez-Solera & Dominguez-Ro-
drigo, 2009; Fernandez-Jalvo & Andrews, 2011;
Saladi€ et al., 2013) therefore they cannot be com-
pletely ruled out as possible agents of bone mod-
ification, although, for environmental reasons, pig
and wild boar are quite improbable.

The concentration of rodent gnaw marks only
in some contexts of the Palace (Figure 2), even un-
expected ones such as the Pillared Hall, may sug-
gest that these pests may have been preferentially
attracted by the edible goods stored there (e.g., the
cereals contained in the large pithoi).

CONCLUSIONS

The overall pattern evidenced in the Palace of
the Copper Axes at Batrawy indicates that the ani-
mal economy of the city was based on sheep/goat
that were exploited primarily as a source of milk
and wool and only secondarily for meat. The slight

prevalence of sheep over goat could be related to
the higher status context, where Ovis would have
been more valuable as a producer not only of meat
and milk, but also wool.

The high incidence of the equids suggests their
economic importance at this site both as pack ani-
mals for trading and as a source of meat and other
products; given the presence of animals in different
age classes, including very young ones, it is pos-
sible that equids were also bred locally. The long-
term exploitation of this taxon at Batrawy may in-
dicate the possible role of the site as a trading hub,
and maybe also as a specialized breeding center
that continued through time possibly favored by
the geographic location and environmental condi-
tions of the surrounding area. Cattle too had been
probably employed as animal power and as a food
source. Suids, both pigs and wild boar, are very
rare as expected in an arid environment. Notwith-
standing the elite context, hunting represented only
a minor source of food. However, the bear may be
considered a luxury item that fits well with the pala-
tial context where also other prestigious and exotic
goods have been discovered (Nigro et al., 2020 and
references therein) evidencing trade connections
with Egypt, as well as with other regions.
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The use of metal tools may be a further element
related to the elite nature of this building.

In the Palace, craft activities were also carried
out including fine thread spinning possibly used in
the production of high-quality textiles.

The general information on the fauna agrees
with the data obtained from previous excavations
at Khirbet al-Batrawy (Alhaique, 2008, 2012a,
b), and the differences may be related to intra-site
variations, as well as economic changes through
time during the different occupational phases.

A comparison with the coeval sites of the South-
ern Levant (Gaastra et al., 2020 and references
therein for an overview), shows that the Batrawy
faunal assemblage meets many of the expectations
of the “urban” pattern of the animal economy, and
the destruction of the town follows a destiny of
many other settlements in the region (Nigro, 2017).
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SUPPLEMENTARY FIGURE 1

1. Bear elements: A) distal metatarsal; 1. dorsal face with location of the cut mark; 2. plantar face with location of the possible pathology
(circled); 3. Detail of the cut mark on the dorsal face. B) proximal portion of the fifth metatarsal; 1. Cranial view of the proximal epiphysis
with location of the cur marks; 2. detail of the chop marks on the shaft.

SUPPLEMENTARY FIGURE 2

Syrians bringing an elephant and a bear, facsimile copy; detail from a scene of foreigners bringing offerings in the tomb of Rekhmire (TT
100) (Metropolitan Museum of Art, public domain).
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ABSTRACT: What was the impact on animal breeding practices of large-scale social, economic,
and/or political changes taking place in ancient settlements? The cases of two south-eastern
Anatolian sites with stratigraphic sequences lasting millennia, are compared in this paper from
the standpoint of those previous questions. Arslantepe, was a powerful political, economic, and
administrative centre from the Chalcolithic to the Iron Age, and Zeytinli Bah¢e a small rural
village. Their long stratigraphic sequences highlight substantial discontinuities across time,
marking cultural, social and economic changes. However, many aspects of the animal produc-
tion strategies, especially those relating to husbandry practices, once acquired and adaptively
embedded in a people’s tradition, tended to persist. Despite changes, at times dramatic, the rural
world tended to resist innovative pressures, in some instances showing a tendency to greater con-
servatism than other aspects of the economy and material culture as evidenced by archaeological
analyses. Paraphrasing one definition physics provides for ‘inertial mass’: the inertial culture
expressed by the rural world tends to oppose innovative impulses with all the greater strength the
more deeply rooted its traditions are.

KEYWORDS: SOUTH-EASTERN ANATOLIA, PASTORAL TRADITIONS, BRONZE AGE,
IRON AGE

RIASSUNTO: Quali erano le ripercussioni sulla sussistenza legata allo sfruttamento degli ani-
mali che si osservano in seguito ad un evento sociale, economico o politico di grande portata
che interessa un antico centro abitativo? Vengono presi in considerazione e confrontati i casi di
due siti dell’Anatolia sud-orientale, entrambi con una lunga sequenza stratigrafica millenaria:
Arslantepe, un potente centro egemone dal Calcolitico all’eta del ferro e Zeytinli Bahge, piccolo
borgo rurale. La loro lunga sequenza stratigrafica evidenzia sostanziali discontinuita nel tempo,
segnando cambiamenti culturali, sociali ed economici. Tuttavia, molti aspetti delle produzioni
animali, in particolar modo quelli legati agli allevamenti, una volta acquisiti e integrati in modo
adattivo nella tradizione di un popolo, tendono a radicarsi in modo persistente. Nonostante cam-
biamenti, a volte epocali, il mondo rurale tende ad opporsi alle spinte innovative mostrando in
alcuni casi una tendenza ad un maggiore conservatorismo rispetto ad altri aspetti dell’economia
e della cultura materiale evidenziati dall’analisi archeologica. Parafrasando una delle definizioni
che la fisica da della ‘massa inerziale’, la “cultura inerziale” espressa dal mondo rurale, anche
se sottoposta a notevoli spinte di rinnovamento, tende a resistere ai cambiamenti, modificandosi
tanto pill lentamente quanto pitt numerosa ¢ la popolazione e quanto piti radicate le sue tradizioni.

PAROLE CHIAVE: ANATOLIA SUD-ORIENTALE, TRADIZIONI PASTORALI, ETA DEL
BRONZO, ETA DEL FERRO
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RESUMEN: ;Cuadl habra sido el impacto sobre las practicas pecuarias de los cambios sociales, econdmicos y/o politicos
a gran escala que tuvieron lugar en los asentamientos antiguos? En este articulo se comparan, atendiendo a las preguntas
previas, las faunas de dos yacimientos de Anatolia sud-oriental con secuencias estratigraficas que abarcan milenios.
Arslantepe fue un poderoso centro politico, econdmico y administrativo desde el Calcolitico hasta la Edad del Hierro,
mientras que Zeytinli Bahge, un pequefio pueblo rural. Sus largas secuencias estratigraficas resaltan discontinuidades
sustanciales a través del tiempo, marcando cambios culturales, sociales y econdmicos. Sin embargo, muchos aspectos de
las estrategias de produccion, especialmente aquellas relacionadas con las practicas pecuarias, una vez son adquiridas e
integradas adaptativamente en las tradiciones de un pueblo, tienden a persistir. A pesar de los cambios, a veces dramati-
cos, operados en ambos asentamientos, el mundo rural parece haberse resistido a estas presiones innovadoras, mostrando
tendencias a un mayor conservadurismo que otros aspectos de la economia y la cultura material, como lo demuestran los
andlisis arqueoldgicos. Parafraseando una definicion fisica sobre la “masa inercial”: la cultura inercial, expresada por el
mundo rural, tiende a oponerse a los impulsos innovadores con tanta mayor fuerza cuanto més arraigadas se encuentran
sus tradiciones.

PALABRAS CLAVE: SURESTE ANATOLIA, TRADICIONES PASTORALES, EDAD DEL BRONCE, EDAD DEL

HIERRO

INTRODUCTION

Between the end of the 4" and the beginning of
the 3™ millennium BCE the process of centraliza-
tion, both economic and political, which spread in
the Mesopotamian world with the culture of Uruk,
suffered an evident standstill in eastern Anatolia. A
number of events in many analogous respects oc-
curred in the following millennium with the rise
and fall of the Hittite hegemony. This article dis-
cusses the repercussions on the animal economy
following the aforementioned events, taking as ex-
amples some stratigraphic discontinuities present
in two sites in south-eastern Anatolia: Arslantepe
and Zeytinli Bah¢e Hoyiik. Currently, both are ar-
tificial hills created by the uninterrupted superim-
position (Frangipane, 2018) of the settlements that
followed one another for millennia.

In the 4™ millennium BCE, although small in
comparison with Syro-Mesopotamian sites, Ar-
slantepe became a very powerful political and eco-
nomic centre in the Malatya plain, in eastern Ana-
tolia (Frangipane, 2010a, 2012a, 2018).

Zeytinli Bahce was instead a small rural village
NW of the Jazira, where the north Syrian steppe
plateau extends into the Taurus Mountains, on
the right bank of the Euphrates, almost in corre-
spondence with the current Turkish-Syrian border
in the province of Urfa (Frangipane et al., 2002;
Frangipane, 2004, 2007, 2008, 2010a, b). The long

stratigraphic sequences of the tells show phases of
discontinuity that often reflect structural and radi-
cal changes in the social organization.

While these transformational processes from
one culture or society into another reveal the main-
tenance of the cultural and ethnic identity of the
Euphrates peoples, they also highlight the structur-
al and radical changes in the social organizations.

RESULTS AND DISCUSSION
TRANSITION

Transition periods are precisely the periods
during which these changes occur without com-
pleting themselves (see Frangipane, 2012b). In
other words, they indicate the transitions from one
situation to another and at the same time the links
between one period and the next. Transition peri-
ods are generally associated with continuity and
involve progressive alterations that entail slow
change flows rather than abrupt substitutions. I
have used the term ‘inertial culture’, paraphrasing
one of the definitions that physics gives of ‘iner-
tial mass’, or resistance to any event that might
alter the relatively static condition of social orga-
nization. That is the passive force exercised by all
the rules that make up the traditions of a people,
acquired and rooted over time. 5,000 years ago in
all of Anatolia, pastoral communities firstly raised
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flocks consisting of sheep and goats, followed by
cattle and pigs. This configuration of the pastoral
economy was so widespread and consolidated that
any substantial modification of their structure must
have been extremely difficult.

1) Continuity within the discontinuity:
Arslantepe (Period VIB, 3100-2750 BC; EBAI)

Around 3000 BCE a devastating fire put an end
to the early-state organization of the Late Chal-
colithic society. A radical crisis overwhelmed the
central institutions, changing the course of Arslan-
tepe’s history forever. In the first phase of the Early
Bronze Age I period (VI B1) the areas previously
occupied by the public and élite buildings were
abandoned (Frangipane, 2012a). This discontinuity
is highlighted by a blanket of sediments on which
seasonal settlements were built (Siracusano & Pa-
lumbi, 2014). In short, some catastrophic event had
occurred, but the faunal data seem to tell the same
story in a different way.

In fact, the livestock economy did not appear
to show any immediate repercussions caused by
the upheavals that occurred between the 4™ and 2™
millennium BCE in that region. During the most
prosperous period, the production of food provided
by domestic animals, and the development, man-
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agement and orientation of pastoral practices were
closely linked to the main managers and consum-
ers, represented by the ruling élites of the time. The
bones of sheep and goats represented up to 80%
of the remains of the livestock and constituted the
main animal foodstuff. In some places (the so-called
“redistribution rooms”) the remains of caprines, al-
most exclusively sheep, were much more numerous
(Bartosiewicz, 2010). The foodstuffs were probably
redistributed in these particular places in the form of
meals for the workers employed by the central élites
(Frangipane, 1993) These animals therefore acted
as a sort of currency through which transactions
and exchanges were managed. If we exclude the
substantial disappearance of pigs and the decrease
in cattle numbers, which is entirely expected in no-
madic communities, the pastoralists who settled in
Arslantepe on the ruins of the palaces, showed no
signs of any radical changes in the animal economy
(Siracusano, 2024a; Figure 1). At the beginning of
the 3 millennium, the pastoral model showed no
particular preferences or specializations, and sheep
and goat meat continued to play a primary role in
eating habits (Siracusano, 2024a; Supplementary
material 1: Figure 3). While the pastoralists who
frequented the area of the Malatya plain autono-
mously managed their means of production, due to a
long-term drag effect, they continued along the path
already traced by the previous economic system
(Frangipane, 2014). They were the same ones who

8422
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VIiB1

m Cattle mS/Gtot mPig

FIGURE 1
Arslantepe — Comparison based on NISP between the last phase of the late Chalcolithic (VIA, Late Uruk) and the first of the Ancient

Bronze I (VIB1).
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the shared traditions and cultural models of the so-
called “Kura-Araks” culture and who supplied the
élites when it was in vogue (Palumbi, 2008, 2010;
Greenberg & Palumbi 2014). This would suggest
that the food production system developed in order
to maintain the centralized structure connecting the
large and small communities was very stable (Gaas-
tra et al.,2019).

2) Changes within discontinuity: Arslantepe
(VIC period, 2750-2500 BC; EBA 1I)

At the end of the following three centuries, a pe-
riod in which the community had acquired a more
sedentary structure and moderate agricultural de-
velopment, a period of great instability and conflict
began. A new and more radical fracture occurred.
Once again, devastating fires destroyed the town
and put an end to the EBA 1. After a temporary
abandonment of the site between 2750 and 2500
BCE (VI C, EBA II) new communities settled sea-
sonally, leaving non-permanent structures, as in the
previous period VI B1 (Frangipane, 2012a). At first
glance, judging from the livestock composition
it would seem to have been a replica of what had
happened three centuries earlier, without any major
variations (Supplementary material 1: Figure 4).
But this period marked the largest cultural split re-
corded in the history of Arslantepe and the Malatya
region, marking the beginning of a new age. The
new people from the surrounding hills were small
mobile groups based on very small autonomous
communities with different traditions (Di Nocera,
2005, 2008; Frangipane, 2012a; Siracusano, 2024a).
Although their animal husbandry patterns were in
line with the trend of the pastoral economy of the
whole region, based fundamentally on the breed-
ing of caprine flocks, the subsistence economy
appears to have had certain distinctive traits com-
pared to the previous ones. All the measurements
taken clearly indicate that the sizes of both the
sheep and the cattle of the newcomers were small-
er than the previous ones (see Siracusano, 2024a,
b; Supplementary material 1: Figure 5; Measure-
ments domestic ungulates). The improvements in
the quality and efficiency of breeding with respect
to feed regimes or livestock care were often linked
to the volume of exchanges, and the frequency of
contacts between pastoral communities. The isola-
tion of these villages meant that trade was reduced
and that their economy was limited to mere sub-

sistence. The size was markedly reduced for both
cattle and sheep (Siracusano, 2024a). In this con-
text, the best animals for these communities were
the smaller, more frugal ones that could feed on
marginal land. Small livestock have less value, but
they also require less effort to maintain them. No
increase in the size of goats, on the other hand,
has been evidenced. In general, goats represented
a heritage shared by a very small circle of people,
who were therefore less involved in the livestock
market, unlike sheep and cattle.

3) Resilience: Zeytinli Bahce Héyiik (3000-2600
BC;EBA 1)

In the second half of the 3" millennium the west-
ern part of Upper Mesopotamia, between Urfa and
Carchemis was affected by urbanization (Haupt-
mann, 1993; Matney & Algaze 1995; Wattenmak-
er, 1996; Matney et al., 1999). Nevertheless, the
small size of Zeytinli Bah¢e together with this
animal breeding pattern retained a basic rural and
village-like character. Before the Uruk wave came,
the animal economy of Zeytinli showed “balanced”
farming patterns, with caprines accounting for just
over 45% followed by cattle and pigs in a substan-
tial numerical balance.

The impact of socio-economic innovations and
the increase in connectivity under Uruk influence
was gradually assimilated and pastoral practices
remodelled and readapted. The frequent interac-
tions between the local populations favoured a hy-
bridization of the common cultural background and
similar organisational patterns. Significant changes
were introduced by modifying many of the local
traditions, including those relating to animal hus-
bandry (Frangipane, 2010b). In this village, where
the breeding of pigs had become very rooted since
the Neolithic and played important role, the breed-
ing of sheep and goats underwent a marked in-
crease, until these animals became by far the most
frequent among domestic livestock for generations
(Siracusano, 2004; Figure 2). When the Uruk cul-
ture and the network of its commerce ended, the
consequences of the dissolution of the centralized
societies of the Mesopotamian type had repercus-
sions over a vast territory.

At Zeytinli Bah¢e no particular changes com-
pared to the Late Chalcolithic occurred, at least
until the second phase of the Early Bronze Age |
(Siracusano, 2004).
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Zeytinli Bahge
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FIGURE 2
Diachronic distribution of domestic sheep and goat, cattle and pigs from the Late Chalcolitic to the Early Bronze Age at Zeitynli Bahge;

U=Uruk.

As at Zeytinli Bahge, other secondary centres
such as Hacinebi (Stein et al., 1996: 258-59; Bige-
low, 1999), the so-called “colonies” of the middle
and late Uruk period, a full return to ancient tradi-
tions (such as pig rearing) does not appear to have
taken place immediately. Starting from this period,
a sharp decrease in caprines and cattle has been ob-
served and pig breeding increased dramatically, to
become the second taxon raised in Zeytin. All this
suggests a return to a more self-sufficient econo-
my. The village once again came to depend almost
exclusively on its own resources, as had been the
case in the phases leading up to the Middle and
Late Chalcolithic, restoring some of the ethnic and
food production traditions present in the pre-Uruk
period.

4) Changes within continuity: Arslantepe
(Periods IIA-IIIB, 1250-850 BC; LBA-Iron Age)

The Hittite expansion, which began on the up-
per Euphrates territories during the second quarter
of the 2™ millennium BCE, also involved Arslante-
pe which became an important centre close to the
eastern border. The most noticeable consequence
on animal husbandry was the decrease in goats and
sheep. The increased number of pigs, previously
rare (1%) to reach 9% of the livestock, was proba-
bly linked to the production of meat (Bartosiewicz
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et al., 2013: 276-280, fig. VI.1) for the provision
of garrisons.

The presence of military garrisons justified by
the geopolitical position as an outpost in a frontier
territory that guaranteed the safety of the peasants
and their villages, probably led to a limitation on
the free movement of people and animals. Al-
though the number of the remains of equids does
not exceed 3% of the domestic animals (but the re-
sult was expected, as they were not strictly part of
the diet), the presence of horses in particular, and
donkeys, was the most innovative element of the
breeding patterns. Their expansion since the Late
Bronze Age was favoured by the need to facilitate
connections and the transport of people and goods.

The fact that horses outnumbered donkeys was
probably due to the key role of horses in the pa-
trolling and surveillance of the territory that had
become a frontier, as well as for their use in war.
The increase in cattle breeding, rising from 10% to
as high as 37-47%, was also significant in the con-
text of the agricultural and pastoral activities (Barto-
siewicz et al., 2013). The political vacuum created
by the disappearance of the Hittite power (Manuelli
& Siracusano, 2022) starting in 1250 BCE in the
Syro-Anatolian region, the so-called “Dark Age”
(Fischer et al., 2003), led to dramatic conflicts
which led to evident social, economic, and cultural
changes. One of the consequences of the changes in
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the geopolitical equilibrium of Anatolia was a rear-
rangement of the regional socio-economic situations
and the greater autonomy of the more distant and
peripheral centres such as those in south-eastern
Anatolia. In Arslantepe, as in other emerging Iron
Age societies, the union between local and external
cultures combined aspects of the Bronze Age culture
but with the introduction of elements of total inno-
vation in a blend of continuity and change (Manu-
elli, 2018, 2020). In the transition period that took
place at the end of the Late Bronze-Early Iron Age
(XIV century BCE, period IIIA), compared to the
Late Bronze II (Arslantepe IV) and immediately fol-
lowing the Hittite decline, Arslantepe once again did
not see any major changes. The breeding of sheep
and the far more numerous goats remained fairly
limited, a sign of persistent limited mobility. The
slight increase in cattle could have been linked to a
greater dependence on local agriculture. Instead, the
decrease in pigs continued and almost disappeared,
reaching less than 2%. At the end of the transition
(IIIB), in the full Iron Age, there was an increase in
caprines (Supplementary material 1: Figure 6), as
had been the case in the Bronze Age, but the sheep:-
goat ratio dropped significantly to about 2:1 (from
4:1) (Manuelli & Siracusano, 2022). The increase in
goats implies less manoeuvrability in the movement
of the flocks (goats are more difficult to control than
sheep and tend to refuse to wade across waterways).
Consequently, the increase in goats as a whole may
not have corresponded to a parallel increase in the
extent of trade, but only their lower mobility. Horse
and donkeys bone remains did not reach 0.5%, but
in the early stages, horses were still prevalent by
far, constituting 4/5 (horse:donkey ratio: 4:1) in the
IIIB, while equids were almost exclusively donkeys.
Horses, which had played an important role in the
military border garrisons, therefore gave way to
donkeys. This would suggest a return to a more lim-
ited rural economy.

CONCLUSIONS

In south-eastern Anatolia, one of the pivotal
areas of civilization, over a period ranging from
the fourth to the 2" millennium BCE, large-scale
events occurred, with the advent, followed by the
subsequent decline, of the first centres of power.
Many events took place, symbols of power, pal-
aces and temples were built and then destroyed
with the power itself. Apparently silent, but firm,

the pastoralists were always there, true masters of
the highlands. They were people with strong roots
and solid traditions consolidated over centuries
of animal husbandry practices whose pillars were
mainly sheep and goat rearing, followed by cattle
and pig. These communities were apparently at the
mercy of events. However long-lasting, influential
and coercive they may have been, they could not
completely erase the deepest traditions. At the end
of each event these tended to resurface. But even if
traditions obstinately persisted, and history seemed
to repeat itself, there was never a complete return
to pre-existing situations. The examples reported
on the Arslantepe and Zeytinli Bahge sites, do not
claim to have investigated the complex dynamics
in which aspects of local behaviour overlapped
and merged with external influences through in-
tercultural contacts, but are limited to illustrating
the repercussions on subsistence linked to the ex-
ploitation of animals. The proposed schematization
seeks to emphasize the normalizing role of peasant
civilizations and their traditions in the evolution
of human history, with these large-scale upheav-
als being slowly absorbed and subsequently, and
equally slowly, the ancient traditions resurfaced to
restore a new equilibrium once the disturbing event
had ended. The force of cultural inertia resisted by
traditions cushioned the effects of the upheavals,
even epochal changes, due to the birth and then to
the collapse of the centres of power. Rural commu-
nities seem to have been the substratum on which
historical events leave their mark. Domination left
their traces on these peoples, but without complete-
ly erasing the deepest traditions. It was a kind of
semi-conservative system showing how changes
can quickly lead to both great progress and cata-
strophic destruction at the macroscopic level, while
at the microscopic level, these changes turned out
to be slower, more gradual and long-lasting.

SUPPLEMENTARY MATERIAL

See supplementary material at https://revistas.
uam.es/archaeofauna/article/view/archaeofau-
na34.1_002

NOTES

! Measurements (in millimetres) follow Driesch
(1976) and are listed in the Supplementary material.
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“INERTIAL CULTURE” AND PASTORAL TRADITIONS I

SUPPLEMENTARY MATERIAL (1)

VIB
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FIGURE 3

Caprines kill-off pattern histogram, age-at-death attributed according to Payne (1973); The ages are estimated based on the reduction of
tooth crown heights, which also includes the upper teeth, recommended by Ducos (1968) and revised by Helmer et al. (2007: figure 2).
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FIGURE 4
Arslantepe: Histograms (based on NISP) comparing cattle/ sheep/goat and pig frequencies between EBAI (VIB) and EBAII (VIC).
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FIGURE 5
Withers height of Ovis aries in the EBAI (VIB1 and VIB2), EBAII (VIC) and EBA III (VID1 VID2-3) periods.
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FIGURE 6
Diachronic distribution of domestic ungulates (NISP) from Arslantepe LBAII: 1400-1250 BC to.ITIB (EIAIIL: 1000-850 BC) at Arslantepe.
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SUPPLEMENTARY MATERIAL 2

MEASUREMENTS DOMESTIC UNGULATES (DRIESCH, 1976)
+ = rough measurement

11T

PERIOD Horn core Lf (43) Cf (40) A-O dm L-M dm
EBAIIVIC Bos taurus 119 38,5 335 110+
TA IITA Bos taurus 318 28,0

TIA IIIB Bos taurus 452 475 1410
EBA1VIB1 Capra hircus 66,0 245 134 30+
EBAI1VIB1 Capra hircus 710 295 138 61,0
EBAI1VIB1 Capra hircus 92,0 388 20,6

EBAIVIB1 Capra hircus 95,0 36,0 250

EBAI1VIB2 Capra hircus 74,0 25,6 193

EBA1VIB2 Capra hircus 81,0 320 174 130,0
EBA1VIB2 Capra hircus 1230 457 250

EBAI1VIB2 Capra hircus 88,0 314 18,0 750
EBAI1 VIB2 Capra aegagrus 75,6 39,6

EBAIIVIC Capra hircus 62,0 400 220

EBAIIVIC Capra hircus 76,0 26,0 17,0

EBAIIVIC Capra hircus 85,0 350 20,0

EBAIIVIC Capra hircus 89,0 340 22,0 79,0
EBAIIVIC Capra hircus 98,0 34,0 240

EBAIIVIC Capra hircus 335 91 208

TATIIA Capra hircus 494 20,5

TIAIIIB Capra hircus 30,9 225 1350
TIAIIIB Capra hircus 228 349

IA IIIB Capra hircus 243 19.9 23,1
EBA1VIB1 Ovis aries 622 212 245

EBA1VIB1 Ovis aries 70,0 22,6 16,0

EBAI1VIB2 Ovis aries 1370 510 304

EBA1VIB2 Ovis aries 84,0 31,7 18,0

EBA1VIB2 Ovis aries 640 22,7 118

IA IIIB Ovis aries 550 190 14,1
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PERIOD Mandible 1 2 3 4 5 6 7 8 9 10 |10*'| 11 | 12 | 13 | 14 | 15a | 15b | 15¢
EBAI VIB1 | Bos taurus 352 150
EBAIVIB2 | Bos taurus 390 17,1
EBAIVIB2 | Bos taurus 85,1 384 167

EBAIIVIC Bos taurus 390 178

TAIITA Bos taurus 31,1 | 147

TAIITA Bos taurus 356 | 156

TAIIIA Bos taurus 3241 130

TAIIIA Bos taurus 36,1 | 163

VIC Bos taurus 390 17.8

IAIIIB Bos taurus 1275 | 828 | 434 370 | 170 517 336

TATIIB Bos taurus 153

TAIIIB Bos taurus 36,1

IA IIIB Bos taurus 1414 96,7 | 482 754 | 589 437

TAIIIB Bos taurus 36,1 | 155

TAIIIB Bos taurus 383

TAIIIB Bos taurus 316 | 130

TAIIIB Bos taurus 382 172

TAIIIB Bos taurus 354 145

TAIIIB Bos taurus 358 | 157

TAIIIB Bos taurus 346 | 120

TAIIIB Bos taurus 31,1 | 147

TAIIIB Bos taurus 356 | 156

EBA1VIB1 Ovis aries 232 82

EBAIVIB1 Ovis aries 739 | 494| 240 236| 89 36,2

EBA1 VIB1 Ovis aries 254 9,7

EBA1 VIB1 Ovis aries 258 92

EBA1VIB1 Ovis aries 783 | 547 229 262 9,7 425

EBAI1 VIB1 Ovis aries 273 98

EBA1VIB1 o/C 216 75

EBA1VIB1 o/C 2251 90

EBAIVIB1 o/c 230 88

EBA1VIB1 o/C 26| 90

EBA1VIB1 o/C 240( 95

EBA1VIB1 o/C 40| 88

EBA1 VIB1 o/Ic 242 89

EBA1VIB1 o/C 2451 90

EBAIVIB1 o/;c 250 89

EBA1VIB1 o/c 542 253 | 97

EBA1VIB1 o/C 265( 90

EBA1VIB1 o/C 250 | 19.1

EBA1VIB1 o/C 250 | 19.1

! Measurements 10 and 10* represent, respectively, the width and length (occlusal) of M3.
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EBA1VIB1 o/C 262 | 97

EBA1VIB2 Capra hircus 770 | 510 | 263 | 220 | 86

EBAI1VIB2 Capra hircus 70,5 226 | 80 375 | 17,1
EBAI1VIB2 Capra hircus 76.9 228 | 85 390 | 145
EBA1VIB2 Ovis aries 745 | 490 | 245 | 220 | 90

EBA1VIB2 Ovis aries 23| 88

EBA1VIB2 Ovis aries 73,7 230 | 93 382 | 175
EBA1VIB2 Ovis aries 234 | 90

EBAI1 VIB2 Ovis aries 780 | 515 | 265 | 235 | 90 190
EBAI1 VIB2 Ovis aries 76,3 | 510 | 238 | 239 | 9.1 404 170
EBAI1VIB2 Ovis aries 710 | 495 | 213 | 252 | 95

EBAIIVIC Ovis aries 61+ | 400 | 200 | 190 | 82

EBAIIVIC Ovis aries 746 | 386 | 347 | 232 | 72 31,0

EBAIIVIC o/c 23 | 81

EBAIIVIC o/C 235 | 85

EBAIIVIC o/C 475 237 | 82

EBAIIVIC o/C 250 | 87

EBAIIVIC o/c 274 | 100

EBAIIVIC o/c 820 288 | 93

TAIITA Capra hircus 772 | 523 | 244 | 249 | 85

TAIITIA Capra hircus 784 | 506 | 236

TAIIIB Capra hircus 740 | 478 | 250 | 213 | 75

TAIIIB Capra hircus 796 | 575 | 265 | 232 | 77

TAIIIB Capra hircus 730 | 495 | 238 | 253 | 94

TA IITA Capra hircus 249 | 89

TAIITA Ovis aries 744 | 504 | 230 | 25,0 | 98

TAIITA Ovis aries 20| 78

TAIIIA Ovis aries 755 | 542 252 | 97

TA IIIA Ovis aries 718 | 504 24| 86

TA IIIA Ovis aries 538 92

TA IIIA Ovis aries 758 | 522 | 218 | 93

TA IITA Ovis aries 489 9,0

TAIITA Ovis aries 520 80

TAIITA Ovis aries 89

IA IIIA o/C 94

IA IIIA o/C 10,1

TA IIIA o/’c 504 251 | 9.1

TIAIIIA Ovis aries 1780 528 | 1230 1375 | 70,1 | 495 210 370 | 208 | 162

TA IITA Ovis aries 251 | 97

TAIIIB Ovis aries 750 | 502 | 245 | 227 | 85

IAIIIB Ovis aries 750 | 497 | 23,1 | 228 | 80 415 | 259 | 210

IAIIIB Ovis aries 1730 | 1800 | 524 | 1210 | 1230 | 1415 | 718 | 504 | 216 | 23,6 | 100 390 230 | 174
TAIIIB Ovis aries 5471262 | 95 28,6
TAIIIB Ovis aries 80,0 | 544 | 252 | 220 | 84

TATIIB Ovis aries 757 | 503 | 238 | 224 | 83 429 269 | 185
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TAIIIB Ovis aries 720 | 508 | 21,6 | 225 | 84
TAIIIB Ovis aries 757 | 520 | 23,1 | 233 | 90
IA IIIB Ovis aries 657 | 450 [ 202 | 220 | 85 19,1 16,0
TAIIIB Ovis aries 475 236
IAIIIB Ovis aries 682 | 470 | 21,1 | 245
TAIIIB Ovis aries 253
TIA IIIB Ovis aries 720 | 494 | 214 | 247 244 | 197
IA IIIB Ovis aries 718 | 50,7 | 185 | 255 38,1 | 240 [ 153
IAIIIB Ovis aries 1850|1963 | 669 | 1228 | 1412 | 1626 | 736 | 509 | 208 | 24,7 | 9.7
TAIIIB Ovis aries 50,0 8,1
TAIIIB Ovis aries 51,0 | 219 | 23,1 | 84
IAIIIB o/;c 24,1 | 87
IAIIIB o/c 250 | 9.1
IA IIIB o/c 250
IA IIB o/C 22,1
IA IIIB o/;c 22,7
IA IIIB o/C 219
IAIIIB o/;c 22,9
TATIIB o/c 254
IA IIIB o/C 236 | 78
IA IIIB o/C 22| 89
IA IIIB o/;c 514 (253 | 94
Atlas GB GL BFcr BFcd GLf Lad H
EBAIVIB2 |O/C 39.6 475
TAIITA o/C 673 46,5 524 36.8
IAIIIB Bos taurus 80,0 85,0 530 427 58,0
IAIIIB Capra hircus 532 54,6 36.8 263 429
IAIIIB Ovis aries 48,0 540 514 36,7 26,5 39,2
TIA ITIB Ovis aries 664 51,7 43,6 49,7 448
TIA ITIB o/C 423 47,6 499 410 213 345
TA IIIB Sus domesticus 400 490 52,0 22,0 240 470
Epistrophaeus LCDe LAPa BFcr BPacd | BPtr SBV BFcd H Dtd
ViC Ovis 32 48,6 420 40,0 222 20,5
TA IIIB Bos taurus 70,4 422
TIAIIIB Bos taurus 90.3 60,0 39,1 325
IAIIIB o/C 46 4 26,6 61,1
TA IIIB Sus domesticus 432 30,3 355 294 270
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VII

Cervical vertebra PL GLPa | Bpacr | BPacd | BPtr BPcr BPcd HFcr HFcd
EBAIVIB2 |0O/C 255 255 54,0 414 17,0 310 19,5 194
EBAIVIB2 |O/C 348 350 36,8 379 450 150 20,8 16,6
EBAIVIB2 |O/C 36,5 39,0 385 16,6 223 40,6
TAIITA o/C 32,7 425 471 257 284 22,1 248
TIA ITIB Sus domesticus 214 318 38,8 359 16,5 18,5 13,7 12,6
Torachal vertebra GLPa |Bpacr |BPacd |BPtr BPcr BPcd HFcr HFcd
TAIIIA o/C 325 2577 16,5 16,6 13,7 14,6
TAIIIB o/C 483 2271 284 183 172
IAIIIB o/C 273 382 249 21,1 170 143
Lumbar vertebra | PL GLPa |Bpacr |BPacd |BPtr BPcr BPcd HFcr HFcd
EBAIVIB1 | Ovis aries 50,0 38,0 26,0 30,0 198 172
EBAIVIB1 |O/C 440 340 26,2 232 190 210
EBAIIVIC |O/C 340 439 250 30,0 270 245
EBAIIVIC |O/C 453 354 21,5 23,7 17,8 14,5
TA IIIA o/C 330 21,1 234 16,8 14,7
TAIITA o/C 29.5 39,5 175 252 268 232 15,1 158
Scapula SLC GLP LG BG
EBAI1VIB1 Bos primigenius 81,5 719 592
TA IIIA Bos taurus 714 573 493
TAIIIB Bos taurus 46,7 628 530 45,6
IAIIIB Bos taurus 482 68,1 56,7 452
IA IIIB Bos taurus 515 634 54,1 445
TAIIIB Bos taurus 60,5 50,7 418
TIAIIIB Bos taurus 430 670 50,1 492
IAIIIB Bos taurus 40,5 58,0 50,5 427
EBA1VIB1 Capra hircus 18,6 30,0 238 21,3
EBA1 VIB1 Capra hircus 190 30,0 245 210
EBAIVIB1 Capra hircus 20,0 330 28,0 230
EBA1VIB1 Capra hircus 18,6 337 26,8 21,5
EBAI1VIB1 Capra hircus 19.8 349 28,1 233
EBAI1VIB1 Capra hircus 358 280 243
EBAI1VIB1 Capra hircus 20,3 36,0 30,0 249
EBAI1VIB1 Capra hircus 38,0 289 237
EBAIVIB1 Capra hircus 240 393 320 278
EBA1VIB1 Capra hircus 16,4 240 195
EBA1VIB1 Capra hircus 222 240 239
EBAI1VIB1 Capra hircus 222 240 239
EBA1 VIB2 Capra hircus 26,7 220 195
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EBAI1VIB2 Capra hircus 16,3 282 225 213
EBAI1VIB2 Capra hircus 170 292 238 192
EBA1 VIB2 Capra hircus 17,3 295 245 19+
EBA1VIB2 Capra hircus 18,0 30,7 25,1

EBA1 VIB2 Capra hircus 159 31,6 258 18,4
EBA1VIB2 Capra hircus 189 334 283 239
EBAI1VIB2 Capra hircus 19,6 21,6 21.8
EBAIIVIC Capra hircus 17,7 31.8 270 19.8
EBAIIVIC Capra hircus 17,5 290 240 19,1
EBAIIVIC Capra hircus 29,6 247 20,7
VIB3-VIC Capra hircus 17,5 290 240 19,1
TAIIIA Capra hircus 24,1 30,1 278
TAIIIB Capra hircus 18,8 24,1 237
TIAIIIB Capra hircus 19,7 280 237
TATIIB Capra hircus 19,6 218
TIAIIIB Capra hircus 222 26.8 22,77
TAIIIB Capra hircus 337 24,6 204
IA IIIB Capra hircus 18,3 214 21,1
EBA1VIB1 Ovis aries 19,0 240 270 225
EBAI1VIB1 Ovis aries 190 335 26,0 212
EBAI1VIB1 Ovis aries 36,0 275 222
EBAI1VIB1 Ovis aries 293 235 20,8
EBAI1VIB1 Ovis aries 20,0 30,2 272 22,0
EBAIVIB1 Ovis aries 20,2 30,5 257 209
EBA1VIB1 Ovis aries 20,0 30,6 242 21,0
EBA1VIB1 Ovis aries 19,5 310 24,0 199
EBAI1VIB1 Ovis aries 183 327 258 222
EBAI VIB1 Ovis aries 20,0 333 26,3 220
EBAI1VIB1 Ovis aries 20,3 34,0 270 232
EBA1 VIB1 Ovis aries 34,0 270 22,6
EBA1VIB1 Ovis aries 204 344 270 220
EBA1VIB1 Ovis aries 204 344 270 220
EBA1VIB1 Ovis aries 21,0 34,6 26,5 224
EBAI1VIB1 Ovis aries 20,3 348 273 23,0
EBAIVIB1 Ovis aries 20,3 348 273 230
EBAI1VIB1 Ovis aries 250 350 30,0 274
EBA1 VIB1 Ovis aries 214 360 30,0

EBA1VIB1 Ovis aries 36,0 30,3 235
EBA1VIB1 Ovis aries 248 36,5 30,0 244
EBAI1VIB1 Ovis aries 250 37,2 324

EBAIVIB1 Ovis aries 20,0 374 310 23,6
EBAI1VIB1 Ovis aries 230 375 28,7 24,0
EBA1VIB1 Ovis aries 38,0 31,1 255
EBA1VIB1 Ovis aries 238 38,1 31,0 240
EBA1VIB1 Ovis aries 244 383 30,0 240
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EBAIVIB1 Ovis aries 249 385 30,0 26,0
EBAIVIB1 Ovis aries 234 39,0 29,0 255
EBA1VIB1 Ovis aries 26.8 40,2 30,5 250
EBAI1VIB1 Ovis aries 227 30,0 25,1
EBA1VIB1 Ovis orientalis 445 373 313
EBAIVIB1 o/C 183 30,6 255 20,0
EBAIVIB1 o/C 325 26,8 19,7
EBAI1VIB1 o/C 33.1 26,0 215
EBAI1VIB1 o/C 338 26,6 22,0
EBAI1VIB1 o/C 359 26,5 225
EBAIVIB1 o/C 359 26,5 225
EBAIVIB1 o/C 36,0 290 230
EBAIVIB1 o/C 36,0 290 230
EBAIVIB1 o/C 363 292 23,6
EBAI1VIB1 o/C 36,5 28,0 232
EBA1VIB1 o/C 373 29,5 250
EBAI1VIB2 Ovis aries 233 342 278 232
EBA1VIB2 Ovis aries 220 36,0 294 244
EBATVIB2 Ovis aries 220 36,0 28,7 225
EBATIVIB2 Ovis aries 20,7 36,6 290 243
EBAIVIB2 Ovis aries 222 37,7 30,0 26,0
EBAI1VIB2 Sus s ferus 312 46+ 43+ 32+
VIB3-VIC Ovis aries 194 30,2 240 18,6
VIB3-VIC Ovis aries 174 28,6 21,1 164
EBAIIVIC Ovis aries 197 319 254 18,6
EBAIIVIC Ovis aries 16,2 30,0 279

TAIIIA Ovis aries 19,1 26,5 20,5
TA IITA Ovis aries 229 278 245
TA IITA Ovis aries 235 36,6 323 235
TIAIIIB Ovis aries 225 250
TAIIIB Ovis aries 243 344 300 260
TIAIIIB Ovis aries 229 330 28,6 225
IAIIIB Ovis aries 220 383 31,6 235
IAIIIB Ovis aries 31,7 284 225
IA IIIB Ovis aries 21,1 327 263 20,1
IAIIIB Ovis aries 24,1 36,3 29,7 224
TIAIIIB Ovis aries 31,2 257 199
TIAIIIB Ovis aries 241 222
TIAIIIB Ovis aries 24,1 276 220
TAIIIB Ovis aries 36,8 26,8 20,6
TAIIIB Ovis aries 279 22,6 2338
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Humerus GL GLC Bp DAPp SD Bd BT BFT HT HTC
EBAI1VIB1 | Bos taurus 758 750 679
EBA1VIB2 | Bos taurus 58,0 16,3 733 61,8
EBAI1VIB2 | Bos taurus 594 56,5
EBAI1VIB2 | Bos taurus 72,0 67,2
EBAIVIB2 | Bos taurus 580 16,3 733 618
EBAIVIB2 | Bos taurus 594 56,5
EBAI VIB2 | Bos taurus 72,0 67,2 253
EBAIVIB2 | Bos primigenius 93,0 818
TA IITA Bos taurus 76,0 65,6
TA IIIA Bos taurus 67,8 60,5 60,2
TA IITA Bos taurus 704 67,5 62,8
TAIITA Bos taurus 850 76,0
TA IITA Bos taurus 67,7 590 59,6
TAIIIB Bos taurus 72,5 674
TIAIIIB Bos taurus 81,0 76,6 74,7
IAIIIB Bos taurus 744 68,0
TAIIIB Bos taurus 70,6 61,2
TAIIIB Bos taurus 66,2 68,6 573
EBAIVIB1 | Capra hircus 270 26,0 22,6
EBAIVIB1 | Capra hircus 28.8 27,6 240 275
EBAI1VIB1 Capra hircus 29,7 283 242
EBAI1VIB1 Capra hircus 29,8 29,0 24,1
EBAI1VIB1 Capra hircus 30,0 26,5 289
EBA1 VIB1 Capra hircus 13,7 30,2 242 27,7
EBA1 VIB1 Capra hircus 30,5 294 26,1
EBAIVIB1 | Capra hircus 30.5 294 26,1
EBAI1 VIB1 Capra hircus 31,7 30,9 17,6
EBAI1VIB1 Capra hircus 325 31,2 28,0
EBAI1VIB1 Capra hircus 333 30,5 28,0
EBAI1 VIB1 Capra hircus 344 320 29,0
EBA1 VIB1 Capra hircus 34,5 33,1 28,0
EBA1 VIB1 Capra hircus 355 338
EBAIVIB1 | Capra hircus 369 310 353
EBAI1VIB1 Capra hircus 37,0 348 33
EBAI VIB1 Capra hircus 372 349 304
EBAI1VIB1 Capra hircus 38,3 358 29,5
EBAI1VIB2 Capra hircus 16,3 292 290 253
EBA1VIB2 Capra hircus 31,3 28,5 253
EBAIVIB2 | Capra hircus 31,6 293 244
EBAIVIB2 | Capra hircus 31,7 29,7 282
EBAI1VIB2 Capra hircus 323 304 25,5
EBAI VIB2 Capra hircus 28,8 24,1
EBAI1VIB2 Capra hircus 30,8 28,8
EBAIIVIC | Capra hircus 1430 1290 46,6 224 275
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EBAIIVIC Capra hircus 28,1 278 22,6
TAIIIB Capra hircus 13,6 29,5 288
IAIIIB Capra hircus 63,0 16,7 32,0 314

TAIIIB Capra hircus 343 325 29,1
TATIIB Capra hircus 332 218

TAIIIB Capra hircus 164 30,1 28,5 25,1
TIATIIB Capra hircus 16,9 375 337 323 10,0 84
TAIIIB Capra hircus 17,2 29,5 28,1 6.8 72
EBAI1VIB1 Ovis aries 322 30,1 279
EBAIVIB1 | Ovis aries 324 30,7 27,0
EBA1 VIB1 Ovis aries 32,5 310

EBA1 VIB1 Ovis aries 330 324 29,0
EBAIVIB1 | Ovis aries 330 30,5 28,8
EBAIVIB1 | Ovis aries 33,6 314

EBA1 VIB1 Ovis aries 340 312

EBAI VIB1 Ovis aries 342 332 294
EBAIVIB1 | Ovis aries 348 32,1 30,7
EBAI1 VIB1 Ovis aries 348 320 29,0
EBAIVIB1 | Ovis aries 350 320 29,7
EBAIVIB1 | Ovis aries 355 338 310
EBAIVIB1 | Ovis aries 35,7 340 29,5
EBAI1VIB1 | Ovis aries 36,8 34,6 309
EBAI1VIB1 Ovis aries 36,9 34,6 314
EBAIVIB1 | Ovis aries 370 337 31,8
EBA1 VIB1 Ovis aries 372 34,7 30,6
EBAIVIB1 | Ovis aries 37,5 337 33,6
EBAIVIB1 | Ovis aries 380 354 30,6
EBAIVIB2 | Ovis aries 290 284 250
EBAIVIB2 | Ovis aries 323 298 270
EBAIVIB2 | Ovis aries 329 30,6 27,0
EBAI1VIB2 Ovis aries 329 30,3 253
EBA1VIB2 Ovis aries 34,5 339 30,9
EBA1VIB2 Ovis aries 36,0 33,7
EBAIVIB1 | Ovis aries 38,8 36,3

EBAI1 VIB1 Ovis orientalis 18,6 38,6 352

EBAI1 VIB2 Ovis orientalis 40,0 370 38,0
TAIIIA Ovis aries 409 373 34,7
TA IIIA Ovis aries 17,3 353 30,6

TA IITA Ovis aries 30,8 272

TAIITA Ovis aries 34,7 30,9

TAIITA Ovis aries 418 36,7

TA IITA Ovis aries 344 34,0

TAIIIA Ovis aries 32,8 298 259
TA IIIA Ovis aries 343 31,1

TAIIIB Ovis aries 310 30,6 28,0
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TAIIIB Ovis aries 320 310 270
IAIIIB Ovis aries 16,3 332 310 279
IAIIIB Ovis aries 155 33,6 332 298
TAIIIB Ovis aries 33,7 29,5

TAIIIB Ovis aries 36,0 338

TAIIIB Ovis aries 354 323

TAIIIB Ovis aries 31,1 30,6 283
TAIIIB Ovis aries 37,5 33,6

TAIIIB Ovis aries 31,6 27,7

IAIIIB Ovis aries 34,0 31,1

TAIIIB Ovis aries 398 36,5

TAIIIB Ovis aries 348 319

TIATIIB Ovis aries 333 29,5 26,1
IAIIIB Ovis aries 32,1 292

TAIIIB Ovis aries 16,9 41,1 344 8,6 94
IAIIIB Ovis aries 199 32,5 293 82 82
IAIIIB Ovis aries 294 27,7 254
EBAIVIB1 |0/C 290 26.6
EBAIVIB1 |0/C 29,2 28,0
EBAIVIB1 |0/C 30,0 283
EBAIVIB1 |0/C 30,0 283
EBAIVIB1 |0/C 30,0 289
EBAIVIB1 |0/C 30,0 289
EBAIVIB1 |0/C 30,2 28,7
EBAIVIB1 |0/C 315 290
EBAIVIB1 |0/C 31,5 30,5
EBAIVIB1 |0/C 31,5 30,5
EBAIVIB1 |0/C 320 30,0
EBAIVIB1 |0/C 322 30,0
EBAIVIB1 |0/C 334 315
EBAIVIB1 |0/C 33,5 30,7
EBAIVIB1 |0/C 335 322
EBAIVIB1 |0/C 340 318
EBAIVIB1 |0/C 344 318
EBAIVIB1 |0/C 34,6 310
EBAIVIB1 |0/C 353 34,6
EBAIVIB1 |0/C 378 345
EBAIVIB1 |0/C 199 380 342
EBAIVIB1 | O/C Wild 398 380
EBAIVIB2 |0/C 30,5 28,5 26,5
EBAIVIB2 |0/C 34,6 328
EBAIVIB2 |0/C 355 323
EBAIVIB2 |0/C 393 355
EBAIIVIC |0/C 153 31,6 298 26,1
EBAIIVIC |0/C 31,2 29,1
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EBAIIVIC |O/C 315 298
EBAIIVIC |O/C 330 290
IAIIIB o/C 36,0 330 290
IAIIIB o/c 40,8 483
IAIIIB o/;c 342 337
TAIIIB Sus domesticus 339 269
Radius GL PL BP BFp DAPp |SD CDh Bd BFd DAPd
EBAI1 VIB1 | Bos primigenius 90,0 46,0
EBAI1 VIB1 | Bos taurus 88,9 62,0 49,0
EBA1 VIB2 | Bos taurus 63,7 592
EBAI1VIB2 | Bos taurus 86,4 79,5 40,0
EBAI1 VIB2 | Bos taurus 87,7 80,5 453
EBAIIVIC | Bos taurus 575 428
EBAINI VI C | Bos taurus 61,5 39,8
TIA ITIB Bos taurus 73,0 67,1 36,0
TAIIIB Bos taurus 650 59.6 340
TAIIIB Bos taurus 69,7 64,8 34,7
TAIIIB Bos taurus 86,5 788 420
TIAIIIB Bos taurus 532 50,7
IAIIIB Bos taurus 700 540
TIA ITIB Bos taurus 80,2 623 450
TAIIIB Bos taurus 532 494 329
TAIIIB Bos taurus 75,6 66,0 354
TIAIIIB Bos taurus 79,7 73,0
EBAI1VIB1 | Capra hircus 27,3 26,8 150
EBAI1VIB1 | Capra hircus 273 26,5 142
EBAI1VIB1 | Capra hircus 27,7 272 144
EBAIVIB1 | Capra hircus 26,7 228 174
EBAI1VIB1 | Capra hircus 340 17,6
EBAIVIB1 | Capra aegagrus 41,0 37,6 224
EBAI1VIB2 | Capra hircus 278 27,5 16,2
EBAI1VIB2 | Capra hircus 279 256 142
EBAIVIB2 | Capra hircus 28,0 27,7 16,0
EBAI1VIB2 | Capra hircus 28,5 27,5 144
EBAI1VIB2 | Capra hircus 28.5 270| 156 18,7
EBAIVIB2 | Capra hircus 298 293 150
EBAI1VIB2 | Capra hircus 314 294 15,6
EBAI1VIB2 | Capra hircus 315 304 17,7 19,0
EBANIVIC | Capra hircus 140,0 1390 26,0 25,1 156 355 198 18,0 17,6
EBAII VIC | Capra hircus 29,0 28,0 149
EBANIVIC | Capra hircus 292 270 15,5
EBAII VIC | Capra hircus 29,7 294 17,1
EBAII VIC | Capra hircus 29,0 28,6 184
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EBAII VIC | Capra aegagrus 440 18,7

TA IIIA Capra hircus 292 272 16,0

TAIIIA Capra hircus 28,7 283 16,1

TAIIIB Capra hircus 369 33.7

EBAI1VIB1 | Ovis aries 319 170

EBAI1VIB1 | Ovis aries 323 29,2 16,0

EBAI1VIB1 | Ovis aries 325 31,0 155

EBAI1VIB1 | Ovis aries 3377 322 185

EBAIVIB1 | Ovis aries 343 31.8 18,0

EBAIVIB1 | Ovis aries 355 34,6 16,6

EBAI1VIB1 | Ovis aries 357 324 19,5

EBAI1VIB1 | Ovis aries 358 320 172

EBAI1VIB1 | Ovis aries 36,9 29,0 16,5

EBAI1VIB1 | Ovis aries 375 348 190

EBAI1VIB1 | Ovis aries 378 33,7 18,0

EBAIVIB1 | Ovis aries 38,0 345 19.3

EBAIVIB1 | Ovis aries 38.8 349 20,0

EBAI1VIB1 | Ovis aries 393 350 20,5 30,0 25,1 190
EBAI1VIB1 | Ovis aries 350 29,0 225
EBAI1VIB1 | Ovis aries 35,0 34,6 240
EBAI1VIB1 | Ovis orientalis 29.8 210
EBAIVIB2 | Ovis aries

EBAIVIB2 | Ovis aries 352 312 178

EBAI1VIB2 | Ovis aries 30,0 283 158 150 400

EBAIIVIC | Ovis aries 275 250 18,8

EBAIIVIC | Ovis aries 282 26,0 135 27,6 23,0 178
EBAIIVIC | Ovis aries 146,1 1439 28,6 26,1 14,6 144 420 278 248 189
EBAIIVIC | Ovis aries 1354 132,0 30,0 28,0 154 13,6 440

EBAIIVIC | Ovis aries 36,7 325 20,0 20,5 254

TA IITA Ovis aries 378 353 19,5

TA IITA Ovis aries 320 204 17,1

TA IIIA Ovis aries 469 39,0 20,3

TA IIIA Ovis aries 36,7 325 18,0

TAIIIA Ovis aries 343 32,6 17,3

TAIITA Ovis aries 32,1 314 36,5 322 246
TAIITA Ovis aries 327 28,7 152

TA IITA Ovis aries 31,7 269 20,5
TAIIIB Ovis aries 310 282 15,6

TIA IIIB Ovis aries 315 28,6 16,1

TIA ITIB Ovis aries 31,3 28,1 15,6

TA IIIB Ovis aries 352 320 170 19.6

TIAIIIB Ovis aries 300 222

TIAIIIB Ovis aries 350 30,9 17.5 185

TIAIIIB Ovis aries 34,7 324 190

TAIIIB Ovis aries 338 33,1 180 17,5
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TAIIIB Ovis aries 337 18,7
IAIIIB Ovis aries 34,6 31,6 172
IAIIIB Ovis aries 323 293 16,5
TAIIIB Ovis aries 357 310 18,6
TAIIIB Ovis aries 360 324
EBAIVIB1 |O/C 30,5 25,5 18,5
EBAIVIB1 |O/C 300 288 18,6
EBAIVIB1 |O/C 34,7 288 25,7 190
EBAIVIB1 |O/C 30,0 238
EBAIVIB1 |O/C 36,7 19,1 30,0 254 20,0
EBAIVIB1 |O/C 30,3 26,2 20,3
EBAIVIB1 |O/C 30.5 27,6 210
EBAIVIB1 |O/C 30,5 253 19,5
EBAIVIB1 |O/C 308 278 212
EBAIVIB1 |O/C 310 272 19,5
EBAIVIB1 |O/C 31,6 275 190
EBAIVIB1 |O/C 31,6 275 190
EBAIVIB1 |O/C 32,0 275 199
EBAIVIB1 |O/C 32,0 26,0 210
EBAIVIB1 |O/C 323 270 20,1
EBAIVIB1 |O/C 344 308 203
EBAIVIB1 |O/C 36,3 292 235
EBAIVIB1 |O/C
EBAIVIB2 |0O/C 26,5 25,1 18,5 335 28,1 230
EBAIVIB2 |0O/C
TA ITIA o/C 34,1 26,6
TA IITA o/C 328 28,0 214
TIATIIB o/C 26,0 16,0
IAIIIB o/C 36,8 339 17.8
IAIIIB o/C 33,1 324 30,0
IAIIIB o/C 325 25,8
IAIIIB o/c 18,2 30,7 248
Metacarpus GL GL1 L1 Bp |[Dp SD CD DD Bd Dd BFd WCM
EBAIVIB1 | Bos taurus 67,0 40,5
EBAI1VIB2 | Bos taurus 60,0 353
EBA1VIB2 | Bos taurus 2183 2150 206.7 673 390 345 101,0 25,7 67,0 362
EBAI1VIB2 | Bos taurus 21,1 564 33,7
TA IITA Bos taurus 52,1 310
TAIITA Bos taurus 56,3 338
TAIITA Bos taurus 524 31,7
TAIIIB Bos taurus 485 290
TAIIIB Bos taurus 19,7 484 28,7
TAIIIB Bos taurus 50,0 28,7
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IAIIIB Bos taurus 492 28,6
TAIIIB Bos taurus 64,3 352 219
TAIIIB Bos taurus 52,0 275
TAIIIB Bos taurus 472 31,5

TAIIIB Bos taurus 50,0 272
TAIIIB Bos taurus 56,7 35,6

TAIIIB Bos taurus 21,1 62,0 31,0
TAIIIB Bos taurus 50,0 290

TAIIIB Bos taurus 588 30,3
TAIIIB Bos taurus 549 31,2

TATIIIB Bos taurus 55,7 349

TAIIIB Bos taurus 578 353

TAIIIB Bos taurus 60,6

IAIIIB Bos taurus 20,7 56,6 284
TAIIIB Bos taurus 21,8 60,0 31,8
TAIIIB Bos taurus 61,0 34,1

TAIIIB Bos taurus 60,8 350

TA IIIB Bos taurus 30,1 870 19.6 534

TIA IIIB Bos taurus 57,0 35,1

TA IIIB Bos taurus 53,7 28,6
IAIIIB Bos taurus 1947 1910 624 359 36,5 96,0 61,0 338
TAIIIB Bos taurus 483 31,1

TA IIIB Bos taurus 573 329

TAIIIB Bos taurus 44 4 27,1

TIA IIIB Bos taurus 190 52,6 275
TAIIIB Bos taurus 528 33,7

TAIIIB Bos taurus 473 29,2

TAIIIB Bos taurus 18,1 540 282
TAIIIB Bos taurus 19,2 525 25,7
TAIIIB Bos taurus 150 454 24 4
TAIIIB Bos taurus 50,6 29,8

TAIIIB Bos taurus 52,1 33,5

IAIIIB Bos taurus 489 298 22,1 720

IAIIIB Bos taurus 53,7 28,6
IAIIIB Bos taurus 60,7 370

IA IIIB Bos taurus 610

TAIIIB Bos taurus 482

TAIIIB Bos taurus 46,5

TAIIIB Bos taurus 68,3 36,1
TAIIIB Bos taurus 54,0 333

IAIIIB Bos taurus 49,5 28,7
TAIIIB Bos taurus 528 340

TA IIIB Bos taurus 51,7 30,9

TAIIIB Bos taurus 56,6

TIA IIIB Bos taurus 552 313
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IAIIIB Bos taurus 556

TAIIIB Bos taurus 54,6 30,0
TAIIIB Bos taurus 513 28,0

TAIIIB Bos taurus 20,6 56,9 30,5
TIA IIIB Bos taurus 190.5 66,0 418 224 710 354
TAIIIB Bos taurus 299 64,3 33,0
TAIIIB Bos taurus 599 352

TAIIIB Bos primigenius 67,0 40,1 48,5 27,0
EBAIVIB1 Capra hircus 149 440 92 243 145
EBA1VIB1 Capra hircus 149 440 92 243 145
EBA1VIB1 Capra hircus 1072 | 1055| 1027 23,1 16,5 153 470 103 26,6 16,3
EBA1 VIB1 Capra hircus 274 189
EBAI1VIB1 Capra hircus 28,7 19,0
EBAI1VIB1 Capra hircus 140 29,1 194
EBAI1 VIB1 Capra hircus 113 29,7 18,3
EBA1 VIB1 Capra hircus 29,8 18,5 270
EBA1 VIB1 Capra hircus 30,0 19,8
EBA1VIB1 Capra hircus 302 17,7 28,7
EBA1VIB1 Capra hircus 30,6 16,6
EBA1VIB1 Capra hircus 117.8 1163 1134 244 18,0 16,5 510 10,7 316 173
EBAI1VIB1 Capra hircus 252 184

EBAI1 VIB1 Capra hircus 224 15,8

EBA1 VIB1 Capra hircus 274 19.8

EBA1 VIB1 Capra hircus 283 19,7

EBA1 VIB2 Capra hircus 258 17,6 184

EBAI1VIB2 Capra hircus 258 17,6 184

EBAI1 VIB2 Capra hircus 26,0 92
EBAI1VIB2 Capra hircus 104 270 17,5
EBAIIVIC Capra hircus 253 174

EBAIIVIC Capra hircus 150 258 254
TAIITA Capra hircus 29,7 20,6 11,0

TAIIIB Capra hircus 242 15,6 154 490 10,0

IAIIIB Capra hircus 222 16,0 149 430

IAIIIB Capra hircus 253 16,7

TAIIIB Capra hircus 26,5 190

TAIIIB Capra hircus 10,2 28,7 17,3
TAIIIB Capra hircus 26,3 18,1

TA IIIB Capra hircus 230 164 15,7 46,0 9.6

TAIIIB Capra hircus 192 182 55,0

IAIIIB Capra hircus 248 184

IAIIIB Capra hircus 21,1 159 143 46,0

IATIIB Capra hircus 250

TA IIIB Capra hircus 21,9 14,8 143 420

TAIIIB Capra hircus 252 17,8

TAIIIB Capra hircus 28,0 20,0
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TAIIIB Capra hircus 228 15,5

TAIIIB Capra hircus 278 184 18,2 10,9

TAIIIB Capra hircus 22,6 15,6

EBA1 VIB1 Ovis aries 20,0 140

EBA1 VIB1 Ovis aries 21,2 14,7

EBAI1VIB1 Ovis aries 224 16,5

EBAI1VIB1 Ovis aries 22,7 15,7

EBAI1VIB1 Ovis aries 24,6 184

EBA1VIB1 Ovis aries 24,6 184

EBAI VIB1 Ovis aries 249 18,2

EBA1 VIB1 Ovis aries 249 18,2

EBA1VIB1 Ovis aries 28,6 204 16,6 550

EBA1VIB1 Ovis aries 259 18,0
EBAI1VIB1 Ovis aries 26,7 16,3
EBAI1 VIB1 Ovis aries 114 293 19.8
EBA1VIB1 Ovis aries 114 294 18,7
EBAIVIB1 Ovis aries 164 550 12,0 29,7 193
EBAI1VIB1 Ovis aries 114 299 20,2
EBA1VIB1 Ovis aries 32,6 21,0
EBAI VIB2 Ovis aries 233 16,2

EBAI1VIB2 Ovis aries 26,6 19,5

EBAI1VIB2 Ovis aries 31,0 20,6 16,3

EBA1VIB2 Ovis aries 23,7 164 23,7
EBAIVIB2 Ovis aries 10,8 278 18,6
EBA1 VIB1 o/ic 250 16,0
EBA1VIB1 o/ic 255 16,0
EBA1VIB1 o/ic 255 16,0
EBA1VIB1 o/lc 313 29,7 278
EBA1VIB1 o/Ic 280 19.6

EBAI VIB1 o/ic 250 16,0
EBA1VIB1 oicw 334 20,0
IIIA Ovis aries 224 159 149 450

TA IIIA Ovis aries 276 19,1

TA IIIA Ovis aries 26,5 18,6

TA IIIA Ovis aries 23,6 17,7

TA IITA Ovis aries 28,7 19,1

TAIITA Ovis aries 26,9 18,5
IAIIIB Ovis aries 295 190

TAIIIB Ovis aries 26,0 174

IAIIIB Ovis aries 250 17,2 142 10,0

IAIIIB Ovis aries 275 20,0

IATIIB Ovis aries 1189 1165 1144 239 16.8 133 430 9.1 258 15,7
TA IIIB Ovis aries 26,0 17,6

TAIIIB Ovis aries 249 17,8

IAIIIB Ovis aries 27,1 17,7
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TAIIIB Ovis aries 255 18,5

TAIIIB Ovis aries 99 27,1 18,0

TAIIIB Ovis aries 255 17,7 14,7 48,0

TAIIIB Ovis aries 228 179

TAIIIB Ovis aries 26,5 19,5

TAIIIB Ovis aries 24,6 172

IAIIIB Ovis aries 272 178

TAIIIB Ovis aries 234 16,8

TAIIIB Ovis aries 234 16,2 133 48,0

TAIIIB Ovis aries 235 16 4

TAIIIB Ovis aries 245 18,3

TAIIIB Ovis aries 26,8 18,1

TIAIIIB Ovis aries 24,0 17,6

TAIIIB Ovis aries 233 16,9

TAIIIB Ovis aries 232 16,2

TAIIIB Ovis aries 232 16,2

TAIIIB Ovis aries 28,1 179

TA IIIB Ovis aries 274 192

TA IIIB Ovis aries 22,1 150

IAIIIB Ovis aries 273 19,1

TAIIIB Ovis aries 243 16,5

TAIIIB Ovis aries 253 18,3

TAIIIB o/c 270 180

TAIIIB ol/C 170 11,1

TIA IIIB ol/C 18.8 109

TIA IIIB o/C 18,7 12,6

IAIIIB o/;c 244 14,1

IAIIIB o/;c 229 129

TATIIB o/c 2477 19,1

Metacarpus V GL |LeP Bp B Bd
EBA1 VIB2 Sus domesticus 540 50,0 84 70 115
Pelvis GL LA LAR

TA IIIA Bos taurus 60,5 61,2
EBAIVIB1 or;c Pelvis 298 26,0
EBA1VIB1 o/C Pelvis 298 26,0
EBA1VIB1 o/C Pelvis 30,0 270
EBAI VIB1 o/C Pelvis 350 31,5
EBAIVIB1 o/C Pelvis 199 270
EBAIIVIC o/C Pelvis 1672 29.8 253
EBAIIVIC o/;c Pelvis 312 270
EBAIIVIC o/ Cw? Pelvis 323 26,0
TA IIIA o/C 282 26,3
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Patella Patella GL GB
EBA1VIB1 Bos taurus Patella 60,0 420
EBAI1VIB1 o/C Patella 264 210
EBAI1 VIB1 o/C Patella 350 26,5
Femur Bp BTr DC SD | DAPD CDh Bd DAPd
TAIIIA Bos taurus 1170 50,6
TAIIIA Capra hircus 50,7 259
TIA IIIB o/iC 343 400
TIAIIIB o/IC 470 259 279
TAIIIB Sus domesticus 323 374
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ABSTRACT:This paper reports the early medieval faunal assemblage retrieved during four ex-
cavation campaigns which took place in the Torba tower on the castrum of Castel Seprio (Va-
rese). The study outlines the faunal composition and management of animals in this area of the
castrum, itself a part of the larger defensive system from Castel Seprio. Most remains represent
domestic species with high frequencies of pigs, sheep, goats, cattle, and roosters, and lower
values for horses and dogs. Wild animals account for only a small part of the assemblage. The
presence of most anatomical portions in the main livestock species and butchery marks suggest
that these remains reflect preparation and consumption practices. The disarticulated remains of a
male horse were found on the external margin of the tower in what appears to be a burial whose
perimeter, along with some bones which are missing on our sample were described in the 1978
excavation report by Alessandro Dejana.
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KEYWORDS: FORTIFIED SITE, DIET, ANIMAL BUTCHERING, EARLY MIDDLE AGES

RIASSUNTO: Si presentano i risultati dello studio archeozoologico condotto sul campione fau-
nistico altomedievale recuperato durante le quattro campagne di scavo nella torre di Torba. Esso
ha fornito un quadro sulla composizione faunistica e in generale sul rapporto uomo-animale in
questo specifico settore del castrum, facente parte del pit ampio sistema difensivo di Castel
Seprio (Varese). La maggior parte dei resti ¢ riconducibile a specie domestiche con un’alta per-
centuale di maiali, caprovini, bovini e polli; meno attestati sono invece il cavallo e soprattutto il
cane, presente con soli due denti. Gli animali selvatici rappresentano una piccolissima percentua-
le del lotto faunistico indagato. L attestazione di quasi tutti i distretti anatomici delle principali
specie di bestiame e le diverse tracce di macellazione suggeriscono che i resti siano il risultato
della preparazione e del consumo di cibo. In prossimita della soglia d’ingresso si sono rinvenuti
iresti di un cavallo di sesso maschile, privo di connessione anatomica, sepolto all’esterno della
torre; i limiti della fossa nella quale ¢ stato deposto e i resti ossei mancanti sono descritti nella
relazione di scavo di Alessandro Dejana del 1978.

PAROLE CHIAVE: CASTRUM, ALIMENTAZIONE, MACELLAZIONE, ALTO MEDIOEVO

RESUMEN: Este trabajo detalla el conjunto faunistico altomedieval recuperado en cuatro cam-
paias de excavacion realizadas en la torre Torba del castrum de Castel Seprio (Varese). El estudio
describe la composicion faunistica y la gestion animal en esta drea del recinto fortificado, que for-
ma parte del mas amplio sistema defensivo de Castel Seprio. La mayoria de los restos representan
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especies domésticas con altas frecuencias de cerdos, ovejas, cabras, ganado vacuno y gallos, y valores mds bajos para los
caballos y perros. Los animales salvajes representan s6lo una pequeiia parte del conjunto. La presencia de la mayoria de
las porciones anatdmicas en las principales cabafias ganaderas y las marcas de despiece indican que los restos de las mis-
mas reflejan practicas de preparacion y consumo. Los restos desarticulados de un caballo macho fueron encontrados en
el margen externo de la torre en lo que parece ser un enterramiento cuyo perimetro, junto con algunos huesos que faltan
en nuestra muestra, fueron descritos en 1978 en el informe de excavacion de Alessandro Dejana.

PALABRAS CLAVE: TORBA, DIETA, DESPIECE ANIMAL, ALTA EDAD MEDIA

INTRODUCTION

The early medieval fortified settlement of Cas-
tel Seprio (Varese, Italy), is located between the
valleys of the Olona river and the Tenore stream.
At the southern edge of the site stands the Torba
complex with the only surviving standing tower of
the ancient fortification. Between 2017 and 2019,
in agreement with the FAI - Fondo Ambiente Ital-
iano and the Soprintendenza Archeologia, Belle
Arti e Paesaggio per le province di Como, Lec-
co, Sondrio e Varese, four excavation campaigns
were conducted under the direction of Alexandra
Chavarria Arnau, full Professor of Medieval Ar-
cheology at the University of Padua. The aim was
to understand the origins, evolution and character-

istics of this area of the settlement in two specific
moments of its history: in the VII century AD when
it was part of the castrum and was equipped with
a small funerary church and the subsequent trans-
formation of the tower into part of a monastery
(Brogiolo & Chavarria Arnau, 2021). The research
team excavated different areas of the site includ-
ing the tower (area 4000), the monastery basement,
a cemetery attached to the northern wall of the
church (area 1000) and a large building outside
the fortification (area 2000) and the area west of
the tower front of the facade of the building (area
6000), expanding the area investigated in 1978 to-
wards the courtyard and going down to the natural
ground and, finally, in the basement of the monas-
tery (area 5000) to check the construction plan of

FIGURE 1

Location of the site and general plan of the excavation areas with indications of the main chronological phases.
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the wall (Figure 1). Archeozoological analysis (in
combination with archaeobotanical and stable iso-
tope study of human remains) was undertaken in
order to understand the exploitation of animals and
in particular the consumption of meat between the
sixth and eighth centuries, an era characterized by
significant social, economic, and climatic changes.
Furthermore, with the results of the present study,
compared with other castra of northern Italy, we
want to analyze the human-animal relationship in
the fortified sites.

MATERIALS AND METHODS

In the four excavation campaigns, a total of 1423
animal remains were recovered including bones,
teeth, and horns/antlers found in layers dating back
to the Early Middle Ages (6"-8" century). The vast
majority of the remains (84%) come from the area
inside the building with a total of 1196 finds. This
was followed by area 6000, which returned 177
fragments (12.5%), 21 of which are referable to a
horse burial, and by area 5000 with only 50 animal
bones (3.5%). The distribution of the remains in
the different stratigraphic units of the area 4000 is
particularly uneven — an anthropic layer (US 4080)
linked to the existence of different hearths stands
out in terms of quantity, while other stratigraphic
units (USS 4024, 4077, 4106) had only very few
fragments. The excavation of the US 4050 anthrop-
ic layer and the US 4051 filling of a hole (US 4052)
have returned numerous bones, many of which are
intact and in an exceptional state of conservation.

The taxonomic determination was carried out by
using the modern reference collection of the Educa-
tional Museum of Veterinary Medicine of the Uni-
versity of Padua and specific atlases of comparative
anatomy and archaeozoology including Schmid
(1972), Habermehl (1975) and Barone (2017). For
the more complex discrimination of goat and sheep,
the rules dictated by Boessneck ef al. (1964) were
taken into consideration, while the study conducted
by Cohen & Serjeantson (1964) was fundamental
for the recognition of domestic and wild avifauna.
The data were systematically collected and man-
aged in a spreadsheet of the Microsoft Excel pro-
gram, where the generic categories of large-size or
small-medium size herbivores comprise the bones
of mammals for which the determination of the pre-
cise taxonomic species was not possible due to the
absence of sufficient diagnostic elements. The first
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category includes fragments of long bones diaphy-
sis, ribs without joint facets, and vertebrae probably
referable to cattle, although some may belong to in-
dividuals of similar size such as horses or deer. The
second category includes the same anatomical parts
referring to small ruminants (goat, sheep, or roe
deer) and in some cases pigs. In addition to record-
ing any pathologies, a careful taphonomic analysis
was conducted to identify the natural and cultural
processes that led the bones to become part of the ar-
chaeological record (signs of combustion, gnawing
by other animals, traces of slaughter, etc.) in the mo-
ments before and after their burial (De Grossi Maz-
zorin, 2008). To determine the sexual dimorphism
in the different animal species, both osteometric
criteria, such as the Nobis indices (Nobis, 1954) on
the bovine metacarpals, and morphological crite-
ria such as the presence/absence of the spur in the
Gallus gallus tarsometatarsus or the shape and size
of the canines in the Sus domesticus were applied.
For an estimate of the mortality patterns of the main
domestic species, the fusion of the epiphyses to the
diaphyseal body of long bones and the eruption, re-
placement, and dental wear have made it possible to
obtain various information on the age of slaughter of
the animals. The studies by Payne (1973) and Grant
(1982), which are commonly used in archaeozool-
ogy, were only comparisons for the methodology
currently used by us by observing the state of wear
of the occlusal surface of the teeth (Tecchiati, 2023).
To make observations about the management of the
animal in the Torba site, several data quantification
techniques were applied: after counting the Number
of Remains (NR), the Minimum Number of Individ-
uals (MNI) was deduced for each species certified
in the site by counting the laterality of the different
bones and the state of wear of the dP4 and M3. Fi-
nally, in addition to estimating the meat-producing
capacity of the main domestic species following
the method of Flannery (1969), the measurements
of all the well-preserved bones of unburnt and dis-
ease-free adult individuals were acquired according
to the prescriptions of Driesch (1976).

RESULTS AND DISCUSSION

The faunal material counts a total of 1423 bone
fragments, among which 918 remains (65%) were
determined while for the remaining 505 (35%) it
was not possible to identify the animal species they
belonged to (this set includes the undetermined, de-
fined as N.D., and the bones assigned to the catego-
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ry of large and small-medium sized herbivorous).
All the bones are in a good state of conservation,
especially those found in the layers of 2018. The
only exceptions are the faunal finds from the strati-
graphic unit 4080 which returned very fragmented
and mostly burnt bones. 83 burned elements (6%)
were identified, for some of which it was still pos-
sible to identify the species or anatomical element,
for others the modification of the bone prevented
their recognition. 90% of these are burnt and the
remaining 10% are calcined, a sign that these finds
have been subjected to very high temperatures for
a long period. Three remains have a hole on the
surface attributable to the bite of carnivores while
six are the traces attributable to gnawing by small
rodents.

Precisely, 158 elements (11%) show signs of an-
thropogenic action caused by cutting tools: based
on their type (clean or superficial cut) it is possible
to understand whether the affected bone had been
slaughtered, stripped, or disjointed. In the case of
Torba, the signs were mostly present in the three
main classes of domestic animals and in four cases
also on Gallus gallus bones; no signs of killing or
skinning were found in wild species (except for a
superficial cut observed on a bone of Lepus euro-
paeus); this is not because these animals were not
hunted, killed and their meat treated, but rather be-
cause the class of remains of this faunal record did
not provide a sufficient number of bones to verify
the phenomenon.

The zooarchaeological analysis and the subse-
quent deduction of the Minimum Number of In-
dividuals made it possible to ascertain that the pig
is the most attested species on the site, followed in
quantity by sheep and goats, and cattle (Table 1).
12% are bones of domestic avifauna (Gallus gal-
lus), 5% of horses while the rest are attributable to
some mammals and wild birds.

During the 2017 excavation inside the tower
(area 4000; US 4057) a forequarter of a cow in
anatomical connection was found in an exception-
al state of conservation. In total there are, for this
specimen, 241 fragments and complete bones that
inevitably overestimate the number of remains
referable to this species in the site, a parameter
which was then corrected in the deduction of the
Minimum Number of Individuals, considering it as
a single individual. The individual has clear butch-
ery marks, in particular a clean-cut transversal to
the third cervical vertebra (C3) for the elimination
of the head and along the thoracic vertebrae for
the half-carcass of the animal (Figure 2) - all of
which are evident traces of a first butchery of the
animal. Superficial signs of cut marks are present
both externally and internally on the ribs, the ver-
tebrae, and the mandibles. By observing the oc-
clusal surface of the teeth still inserted in the jaw
and the mandible it is possible to affirm that it is
a completely adult individual that has abundantly
exceeded 24-28 months of life when the complete
eruption of the third molar takes place. Due to the
absence of a pelvis, the size and structure of the
horns were relied upon in determining the sex, sug-
gesting that it was a female example - this is also
confirmed by the application of the Nobis index
(Bp*100/GL, 5,1*%100/18,06 = 27,41 cm).

The presence of all the skeletal elements (Table
2) suggests that the breeding of livestock (sheep
and goats, pigs, and cattle) probably took place
near the castrum, also considering that, for domes-
tic species, the population counted exclusively on
wild pastures without any type of forced fattening,
a typical practice of the Roman period (Montanari,
1992). However, this does not exclude that there
may have been stables and shelters for animals.

Thanks to the remains of teeth and the sporadic
discovery of complete mandibles and jaws, it was
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NR 343 293 163 47 35 1 4 3 20 2 7
% NR 37,3 32,3 17,7 5,1 3,8 0,1 0,4 0,3 2,1 0,2 0,7
NMI 8 10 11 2 5 1 1 2 2 1
% NMI 18,6 23,2 25,9 4,6 11,6 2,3 2,3 4,6 4,6 2,3 -
TABLE 1

Number of Remains and Minimum Number of Individuals, with relative percentage, of domestic and wild species and determined in the site.
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FIGURE 2

Cervical vertebrae of the cow in anatomical connection (US 4057) found inside the tower with evident traces of slaughter.

possible to estimate the age at death from the state
of eruption, replacement, and dental wear for sheep
and goats, pigs, and cattle. The first and second mo-
lars were also used to determine the age at death,
deducing the state of wear of the third molar orig-
inally associated with them (Fecchio & Tecchiati,
2021). By observing the mortality curves (Figure
3), which are broadly confirmed by those obtained
from the state of fusion of the epiphyses with the
diaphyseal body of the long bones, considerations
have been made about the management of the ani-
mal in the site, in particular for the early medieval
phase. Most of the sheep and goats, whose carcass-
es were treated on the spot, were slaughtered in
adulthood (58%) but a good percentage of young
individuals (14%) and some very young (con-
firmed for the discovery of two tibias, a radius and
a humerus) was attested: it is deduced that, in gen-
eral, animals were mostly exploited for secondary
products such as milk and wool. On the other hand,
young individuals were occasionally killed for
their lamb meat, which was definitely more valu-
able. Furthermore, a too high number of unweaned
animals in the flock would have affected the pro-
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duction of milk, which had to be used for human
consumption also in the form of derived products.
Usually, the ratio between goats and sheep within
an archaeological fauna of the Early Middle Ages
is 1:5 (Salvadori, 2015). Therefore, it is interesting
to see how the difference between the two species,
in the case of Torba, is minimal: as a matter of
fact, it can be assumed that the flocks were equally
composed of both sheep and goats, which, despite
belonging to the same taxonomic subfamily, have a
different ability to adapt to the surrounding habitat
and, basically, a different type of diet.

The analysis of the deciduous fourth premolar
and the third molar and their state of wear allowed
us to count a minimum of eleven individuals of Sus
domesticus. The same result was obtained based on
the laterality of the bone most present in the fau-
na sample under examination. The mortality curve
shows how, even in this case, the higher percent-
ages are to be associated with sub-adult individu-
als (18%) or just adults (24%) due to the advanced
state of wear of the deciduous fourth premolar
(dP4+++) or due to the absent or slight wear of the
third molar (M3+/-, M3+).
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Cranium 44 - 2 17 16 - - - - - 4 - 24
Maxilla 2 1 - - 3 - - - - - - _ _ R -
Dentes 11 - - 3 18 4 - 1 - - 1 - - -
Mandibula 14 2 - 3 18 8 - - - 2 - - 1 _
Costae 145 - - 67 15 5 1 - - - 2 - - 144 37 17
Vertebrae 43 4 1 47 15 5 - - - - - - - - 1 6
Sternum 8 - - - - - - - - - - - B B _ -
Os coracoide - - - - - - - - - - B - - -
Furcula - - - - - - 2 - - - - - - - - B
Scapula 7 - - 4 1 3 1 - - - 1 - - 1 1 -
Humerus 6 3 2 17 7 - 5 - 1 2 1 - 2 - - -
Radius 3 4 - 11 4 2 4 - 1 - 3 - - - N N
Ulna 1 1 - 4 7 - 4 - - 1 - - 1 - - N
Carpalia 7 - - 3 2 - - - - - - - - - 1
Metacarpus 5 3 2 3 4 - - - - - - B B B - B
Pelvis 2 1 1 14 4 2 - - - - - - - - - 1
Femur 5 - 2 13 7 1 - 1 - 4 - - - - -
Tibia 5 1 1 22 11 2 - - 1 - 2 - 1 - 2 1
Patella - - - - - 1 - - - - R - N - - -
Os sesamoide 1 - - - - - - _ B _ N B N - - _
Tibiotarsus - - - - - - - - - N B R - - _
Fibula - - - - - 1 - - - B N - - - R
Talus 1 - - - 3 2 - - - - B - N B R -
Os sacrum - - - 1 - - - - - B - - - B R -
Calcaneus 4 - - - 1 1 - - - - - _ - R - N
Tarsalia 1 - - - - 4 - - - - - _ - R - N
Tar Sus - - - - - - 7 - - - - - 1 - - -
M. Sus 1 2 2 5 10 1 - - - - - - _ R - N
Metapodia 1 - - 8 1 2 - - - - - - - - - B
Phalanges 14 2 5 5 2 4 - - - - - - - - - -
Diaphyses - - - - - - - - - _ 17 g 4
ND 9 - - - - - - - - - - - 2 - 1 229
Totale 343 25 21 247 | 163 47 35 1 4 3 20 2 7 171 51
TABLE 2

Animal remains of the entire faunal assemblage of Torba.

FIGURE 3

Mortality curves for the main domestic species obtained from the analysis of the state of wear, replacement, and dental eruption.
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If we exclude the cow remains in anatomical
connection, the incidence of the ox in the fau-
nal sample is quite modest even if the remains
of slaughter in this species are very significant of
the practice in ancient times. The cuts were made
along the main joints and along the bones where
there was the least amount of meat and the analysis
of the age at death of the individuals allowed us
to identify a high percentage of adults (50%) and
senile individuals (25%), whereas sub-adults and
young specimens are much less attested. Further-
more, from the osteometric analysis, we obtain
an average height at the withers of 110 cm of (a
small-medium-sized ox), a parameter compatible
with those obtained for other early medieval fau-
nas in northern Italy (Salvadori, 2011). The generic
adult/senile age of a large part of the cattle found
in the faunal lot suggests that they were widely ex-
ploited as a primary resource and, despite the ab-
sence of pathologies attributable to biomechanical
stresses, most likely also as workforce in agricul-
tural activity.

Immediately outside and near the entrance to
the Torba tower, several skeletal elements of horses
were found, part of which had already been exca-

vated in 1978 by Alessandro Dejana. The remains,
coming from US 6019, were not in anatomical
connection and include a right mandible (Figure
4), a left tibia and fibula, a left scapula and, always
referable to the left hind limb, an astragalus, a cal-
caneus, a metatarsal, the first and second phalanx
and the tarsal bones (cuboid, navicular and large
cuneiform bone). In 2018 in the same excavation
and layer, but slightly further north, a pelvis and
femur of a horse had been discovered and in 1978
a significant amount of horse bone remains (neu-
rocranium, radius, metacarpus, and thoracic verte-
brae and ribs) were found, of which, however, we
only obtained a survey and detailed documentation
that testify the horse was buried in a trapezoidal
pit (1.80x1.25/1.80 m). By observing the fusion
of the epiphyses with the diaphyseal body of the
long bones (in particular the complete left femur
and tibia), it was possible to say that the individual
was an adult, certainly older than 42 months (Bar-
one, 2017). The data is confirmed if we observe
the occlusal surface of the permanent teeth, whose
dental wear and the height of the crown suggest
that it was an adult individual. The size of the ca-
nines and the morphology of the pelvis (compared
with a reference collection) lead to the hypothesis

FIGURE 4

Complete right mandible of the horse found outside the tower near the entrance threshold.
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that it was a male horse. Considering the presence
of a complete tibia, it was possible to deduce that
the height of the animal at the withers was about
140 cm - a biometric piece of data that allows us to
conclude that this individual had an average height
for its species in the Italian Early Medieval peri-
od (Salvadori, 2016). Unfortunately, in the case of
Torba, the possible owner of this horse has not yet
been found; as evidenced in many studies for the
Moncalieri burial ground or the Spilamberto cem-
etery (Fedele, 2017), the horse did not necessarily
have to be laid down near the owner’s tomb. The
presence of only a few bones remains, even if in a
good state of conservation, and the impossibility of
analyzing the bones found in 1978 does not allow
us to make more detailed observations. Consider-
ing the absence of traces of slaughter and flesh-eat-
ing, we can safely affirm that the animal was not
slaughtered to be consumed, and, considering its
state of health, it most likely did not make such big
efforts in its life as to become visible at a paleop-
athological level.

A study of the stable isotopes of carbon (513C)
and nitrogen (615N) was combined with the zooar-
chaeological, taphonomic, and osteometric analy-
sis of the animal remains, aimed at calibrating the
local trophic line for the same analyzes carried out
on some skeletons found inside of the northern an-
nex of the church of Santa Maria di Torba (Va), a
few tens of meters from the tower of the fortifica-
tion under consideration. This also allowed us to
make considerations about the forage system and
the environment in which the animals lived.

For the fauna material we tried to take into ac-
count only bone fragments and the highest faxa
variability; therefore, both herbivores (cattle and
sheep and goats), omnivores (pigs), and carni-
vores (mustelids) datable to the early medieval (4
samples) and late medieval (4 samples) phases of
occupation of the tower were taken into account
(for more details on the methodology employed,
see Marinato & Rigo, 2021). From the comparison
between the collagen values of the fauna with the
stratigraphic and chronological data of the materi-
al, an increase in the isotope ratio of nitrogen over
time is observed for all the species considered:
from the early medieval to the late medieval peri-
od, an increase of 615N of about 1.0%o is observed
for cattle, goats, and mustelids, while the gap is
greater for pigs - 2.0%o. This variation in the iso-
tope ratio of nitrogen could be due to a change in
the environmental resources present in the area and

to a change in the diet and forage of these animals
between the early and late Middle Ages.

In addition, the pig sample relating to the Early
Middle Ages phase has low nitrogen values similar
to those of other herbivores (2.95%0), indicating
a greater consumption of plant resources by this
individual (Marinato & Rigo, 2021). This data,
associated with those of the remaining fauna that
demonstrate how the basic ecosystem was main-
ly C3 plants, suggests that the animals were bred
in the wild in the woods near the castrum. In this
habitat not only did the pig find food such as roots,
acorns, etc., but it also had frequently the chance to
breed with its wild equivalent, the wild boar. This
would account for the large size of Sus domesticus,
which, according to the osteometric data collected
for the site, must have been around 79 cm at the
withers.

CONCLUSION

The analysis of the faunal remains of the Torba
tower made it possible to obtain, at least in part,
a whole series of historical information on this
military castrum which was most likely inhabited
by troops of soldiers who presided over the place.
The high incidence of pigs, the meat animals par
excellence as well as an undisputed reference unit
of forestry-pastoral production, and sheep and
goats, the protagonist in early medieval farming,
suggests that in the settlement, or at least in a part
of it, there was a production of meat destined for
the local community. The very scarce presence of
wild species in the faunal assemblage investigated
is ambiguous: the analyzes of post-classical faunas
in northern Italy show low percentages of remains
referable to wild species; the data is in clear con-
tradiction with the written sources, in particular the
Edict of Rotari (643 AD), which instead present
hunting as common practice for all social classes
focused mostly on the killing of deer and water-
fowl. Furthermore, in the case of Torba, archaeo-
botanical analysis confirmed that, after the initial
deforestation of the area, there was the presence of
chestnut and walnut trees around the castrum (Pro-
serpio & Rottoli, 2021). Despite the proximity of
the Olona river which could be exploited for fish-
ing, fish remains are not documented, contrary to
what one might expect.

This study represents a starting point for future
insights into the human-animal relationship in the
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castrum in the broader framework of northern Italy
in the Early Middle Ages. New excavation cam-
paigns, developed at this moment in the area of
Castel Seprio, will predictably lead to an increase
in data, and also compare them with other analyses
which is being conducted mostly on the burial con-
texts of the church of San Giovanni (stable isotopes
and DNA analysis of burial soils) to track dietary
and healthy signals linked to the microbiome from
the burial environment.

SUPPLEMENTARY MATERIAL

See supplementary material at https://revistas.
uam.es/archaeofauna/article/view/archaeofau-
na34.1_003
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SUPPLEMENTARY MATERIAL

Mandibula
Specie Catalogo M3-Ca M3-P2 M3-M1 P2-13
534 1147 949 60,2 39,0
Sus domesticus
1305 1123 928 578 39.8
Specie Catalogo Cr-Gov Cr-Id 1d-Goc Goc-M3 P2-M3 M1-M3
89 1824 3437 338.8 1004 1357 833
Bos taurus
90 1843 3499 340,6 1050 136,2 828
Specie Catalogo Cr-Gov Cr-1d Id-Goc Goc-M3 P2-13 M1-M3
Equus caballus | 1379 (US 6019) 3232 5412 503,1 1659 1118 994
Dentes
Specie Catalogo Dentes B L
Sus domesticus 3 M3 inf. 134 27.1
Bos taurus 369 M3 sup. 14.6 34,7
776 (US 4079) P2 inf. 17,8 322
780 (US 4079) P3 inf. 19,1 27,7
Equus caballus | 781 (US 4079) P4 inf. 195 273
782 (US 4079) M1 inf. 25,1 17,5
783 (US 4079) M2 inf. 252 16,2
Atlas
Specie Catalogo H BFcr
Sus domesticus 714 459 52.8
Specie Catalogo GB GLF GL BFcd
Bos taurus 270 1332 76,7 88,0 832
Axis
Specie Catalogo LAPa H LCDe
Bos taurus 271 679 1029 1039
Scapula
Specie Catalogo GLP LG BG
292 624 53,6 46,8
Bos taurus
293 62,5 533 458
1364
Equus caballus 94,1 62,0 495
(US 6019)
Specie Catalogo GL Dic
Galllus gallus 681 62,8 74
Humerus
Specie Catalogo Bd BT Bp SD GL
Ovis aries 607 30,3 29,6 - - -
81 - - 37,6 - -
Capra hircus
416 28,5 280 - - -
Sus domesticus 650 38,7 - - 16,2 -
294 69,2 633 92,1 30,9 2628
Bos taurus
305 66,3 - 90,9 30,6 260.5
Radius
Specie Catalogo Bd BFd Bp SD BFp GL
399 313 279 - - - -
Ovis aries 403 - - 33,1 17.8 - -
509 - - 31,5 18,0 - -
295 613 - 67,7 345 62,5 250,7
Bos taurus
306 61,7 - 68,2 343 63,5 2495
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Specie Catalogo Bp SD
910 28,1 164
Sus domesticus
1119 30,3 199
Specie Catalogo CD Bd BFd
Equus caballus 400 40,6 748 61,7
Specie Catalogo GL SC Bd
Gallus gallus 20 540 28 63
Ulna
Specie Catalogo GL SC Did
Gallus gallus 381 559 35 78
Metacarpus
Specie Catalogo Bp Bd SD GL
424 246 25,7 194 1224
Ovis aries
454 22,6 - 123 -
452 22,7 - - -
Capra hircus
508 25.5 273 15,6 1202
296 512 53,1 273 1859
Bos taurus
309 50,5 529 27,0 1834
Pelvis
Specie Catalogo LA LAR
Sus domesticus 1338 34,1 30,7
595
Equus caballus 703 65,7
(US 6019)
Femur
Specie Catalogo Bp SD
Capra hircus 715 40,3 149
Specie Catalogo Bp GL SC Bd Lm
350 - - 6.3 12,8 -
Gallus gallus 662 - - 6,3 12,5 -
695 13,6 714 6,7 13,0 66,7
Tibia
Specie Catalogo Bp Bd SD GL
Ovis aries 533 429 - - -
Capra hircus 404 435 280 152 2164
34 - 269 - -
Ovis vel Capra 415 - 26,5 - -
510 - 26,7 - -
Bos taurus 402 - 633 - -
Specie Catalogo Bp Bd SD GL Dd
1365
Equus caballus 96,1 76,2 427 3533 473
(US 6019)
Tibiotarsus
Specie Catalogo GL La Dd Bd
31 109,1 104,7 11,6 10,2
Gallus gallus
353 - - 10,8 9,0
Talus
Specie Catalogo GLI GLm
4 48,7 44.6
Sus domesticus
428 38.5 352
Specie Catalogo GH LmT GB BFd
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558 55,5 56,7 58,2 50,8
Equus caballus 1367
589 61,6 624 512
(US 6019)
Calcaneus
Specie Catalogo GL GB
Bos taurus 786 111,5 369
1368
Equus caballus 111,6 533
(US 6019)
Tarsalia
Specie Catalogo GB
1373
494
(US 6019)
Equus caballus
1374
492
(US 6019)
Metatarsus
Specie Catalogo Bp Bd SD GL
Capra hircus 30 219 24,7 132 123.7
Bos taurus 1204 45,1 53,5 26,0 236,6
Specie Catalogo Bp CD
1366
Equus caballus 524 34,1
(US 6019)
Metatarsus II1
Specie Catalogo Bp B
43 142 -
Sus domesticus 83 129 10,5
1125 138 11,6
Tarsometatarsus
Specie Catalogo Bp GL SC Bd
355 12,6 - 64 -
666 - - 6.3 113
Gallus gallus
710 145 94,5 7,7 16,0
883 - - 6.7 129
Phalanx 1
Specie Catalogo Bp Bd SD GLpe
Ovis aries 80 12,0 10,2 94 354
465 13,7 11,6 11,2 349
Capra hircus
924 12,6 104 10,1 41,5
297 250 235 229 50,9
308 278 24,1 23,0 50,5
450 252 248 222 50,1
Bos taurus
700 333 30,0 284 53,1
740 33,7 309 28,5 57,6
1302 245 24,1 23,6 525
Specie Catalogo SD Bd BFd GL
1377
Equus caballus 352 48,0 424 82,6
(US 6019)
Phalanx 2
Specie | catalogo | Bp Bd SD GL
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461 12,0 9.7 9,0 20,5
Capra hircus
920 11,6 10,5 8.8 26,5
298 259 215 21,8 349
Bos taurus
299 25,5 21,6 21,6 34,6
Specie Catalogo Bp Dp BFp SD GL Bd
1378
Equus caballus 559 33,6 45,6 44,1 479 490
(US 6019)
Phalanx 3
Specie Catalogo DLS Ld MBS
Capra hircus 463 304 22.8 6,1
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ABSTRACT: This paper focuses on the agricultural and animal husbandry practices in Northern
Italy between the 5% and 11 ¢. CE. The aim is to define the modes of land exploitation, human
adaptability, and subsistence patterns in the transition from Late Antiquity to the Early Mid-
dle Ages. Selected archaeobotanical data and zooarchaeological assemblages were compared
through correspondence analysis to explore correlations in an integrated botanical and faunal
dataset. The results show a high degree of variation in agriculture during this temporal window,
with the introduction of more resilient and short-cycled grains to minimize food shortage risks
caused by climatic, political, and social change. Meat consumption appear to have increased,
with pig-breeding being the most frequent practice, followed by caprines, supporting the early
medieval preference for raising smaller sized ungulates. Cattle decreases at this time, becoming
less useful as a working animal, its increase only coinciding with the postulated agricultural
revival of the medieval climatic optimum (10"-11" c. CE). Overall, these environmental and
archaeological frames evidence that peasant autonomy during the Early Middle Ages resulted in
a highly diversified exploitation of wild and domesticated resources alike.

KEYWORDS: LATE ANTIQUITY, EARLY MIDDLE AGES, ENVIRONMENTAL ARCHAE-
OLOGY, MULTIVARIATE STATISTICS

RIASSUNTO: Il presente contributo ¢ incentrato sulle pratiche agricole e di allevamento in
Nord Italia dal V all’XI sec. d.C. L’obiettivo ¢ di delineare i modelli di sfruttamento della terra,
di adattabilita umana e di sussistenza alla transizione dall’antichita all’ Alto Medioevo. Lo studio
mette a confronto dati archeobotanici e archeozoologici da 35 contesti selezionati. I risultati
delle analisi di corrispondenza, effettuate per la ricerca di correlazioni in un dataset integrato,
illustrano un alto grado di variazione nell’agricoltura di questo periodo. Al fine di minimizzare il
rischio di carestia, causata da cambiamenti climatici, politici e sociali, furono introdotti grani pit
resilienti a ciclo breve. Il consumo di carne sembra incrementare, in particolare da allevamento
suino e caprino. Cid dimostra la preferenza in questo periodo per animali di piccola taglia. La po-
polazione bovina diminuisce almeno fino al presunto revival agricolo dei sec. X-XI d.C.1l fine di
questa ricerca ¢ la valorizzazione del ruolo dell’archeologia ambientale nella comprensione del
fenomeno dell’autonomia contadina altomedievale, rappresentata da uno sfruttamento altamente
diversificato delle risorse selvatiche e domestiche.

PAROLE CHIAVE: TARDA ANTICHITA, ALTO MEDIOEVO, ARCHEOLOGIA AMBIEN-
TALE, STATISTICA MULTIVARIATA

RESUMEN: Este articulo se centra en las pricticas agricolas y ganaderas del norte de Italia entre
los siglos V' y XI. CE. Su objetivo es definir los modos de explotacién de la tierra, la adaptabili-
dad humana y los patrones de subsistencia en la transicion de la Antigiiedad Tardfa a la Alta Edad
Media. Se compararon datos arqueo-botanicos y conjuntos zooarqueoldgicos seleccionados a
través de los andlisis de correspondencia para explorar correlaciones entre los datos botanicos y
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los faunisticos. Los resultados muestran un alto grado de variacién en la agricultura durante este lapso temporal, con la
introduccion de granos mads resilientes y de ciclo corto que minimizarian el riesgo de escasez de alimentos causado por
los cambios climdticos, politicos y sociales. El consumo de carne parece haber aumentado con el tiempo, siendo la cria
del cerdo la practica mds frecuente, seguida por la de caprinos, lo que respalda la preferencia en el Medioevo temprano
por criar los ungulados de menor tamaiio. El vacuno disminuye en estos momentos, volviéndose menos ttil como animal
de trabajo, y su aumento solo vuelve con el renacimiento agricola propiciado por el éptimo climdtico medieval (siglos
X-XI d.C.). En general, estos marcos ambientales y arqueoldgicos evidencian que la autonomia campesina durante la
Alta Edad Media generd una explotacion sumamente diversificada de recursos, tanto los silvestres como los domésticos.

PALABRAS CLAVE: ANTIGUEDAD TARDIA, EDAD MEDIA TEMPRANA, ARQUEOLOGIA AMBIENTAL, ES-

TADISTICA MULTIVARIANTE

INTRODUCTION

Scholarly debate on the dynamics of hu-
man-nature interaction in Northern Italy during
the transition from Late Antiquity to the Early
Middle Ages still leaves today some open ques-
tions. Were the former Roman economic struc-
tures and farming practices completely aban-
doned or did they find continuity during this
turbulent time? Which agricultural strategies did
peasants develop to cope with political, demo-
graphic and climatic change? This study is part
of the research framework on peasant autonomy,
a concept introduced by Wickham (2005), who
claimed that after the 5 c. peasants operated in
small circles of subsistence economy, although
acquiring more autonomy and responsibilities in
farming production than in Roman times. Peas-
ants were liberated of former farming priorities,
such as generating a surplus for taxation, and thus
they did not need to meet external demands any
longer. This autonomy was weakened in the 8"
c. by the full implementation of the manor sys-
tem. Verhulst (1966) had already demonstrated
the late origins of the manor system in France,
but Wickham (2005) argued for the presence of
manors in Northern Italy and Tuscany as well.
Overall, past archaeological and historical liter-
ature has contributed to our understanding of the
early medieval rural dynamics, but the integration
with different types of archaeological sources can
improve this picture. The integration of differ-
ent sources is fundamental to casting new light
on peasants’ lifeways, which may be obscured
in the textual records, privileging elite contexts
and high-status transactions. Bioarchaeological

evidence can help visualise the early medieval
Northern Italian landscape in which new agrarian
strategies were taking place (Figure 1).

MATERIALS AND METHODS

This study focuses on 27 archaeobotanical and
39 zooarchaeological assemblages from a total of
35 sites (Tables 1, 5, Supplementary Material).
These consist of 11 rural sites, 16 urban contexts,
and 8 high-status sites (2 religious, 6 castral/cas-
tles). I will quantitatively analyse the archaeobo-
tanical and zooarchaeological samples.

The choice of the upper and lower chronolog-
ical boundary for this research depended on the
historical events framing the period. The 5" c. was
chosen as the date marking the political end of the
Roman Empire, while the 11" c. is related to the
phenomenon of incastellamento (the creation of
castles encompassing the villages) and the me-
dieval agricultural revival (described in Toubert,
1973). In addition to political events, the period
was also marked by two climatic anomalies that
conditioned landscape use and, consequently, the
economy: the Late Antique Little Ice Age (LA-
LIA, 536-660 CE ca.) and the Medieval Warm
Period (MWP, 900-1300 CE ca.). The most prob-
lematic phase is the 7" - 8" c., which lacked a sub-
stantial amount of pre-existing data. The southern
geographical boundary for the research area is the
imaginary line drawn from the region of Emil-
ia-Romagna (including San Marino) to northern
Tuscany. Some of the regions under consideration
are entirely missing or lacking data (Figure 1).
The area encompasses three ecological zones that
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are considered in the examination — coast, inland
and mountains.

Another issue affecting the quantifications of
samples is chronological fuzziness. Dating plant
and animal remains using radiocarbon is very
rare, at least for the samples in the database. The
dating parameters mostly rely on ceramics, thus
chronologies can range between one and several
centuries. Taking this into account, I assigned a
weight to each sample (Supplementary Material,
Sect. 3). Weights can be used for weighted means/
medians, with samples with larger chronologies
(hence less precise) having a lower impact on the
computations.

Several quantifications have been performed
on the archaeobotanical dataset. Ubiquity (Sup-
plementary Material, 4.2) is a presence/absence
analysis providing a score based on presence of
species in the samples considered (Wright, 2010)
and has the advantage of not being biased by
overrepresented taxa. In order to facilitate com-
parison between samples, the raw data was con-
verted into relative ranks, which assigns increas-

ing ranks to the count values (excluding zeros) on
a scale of 0 to 1, thus minimizing the impact of
extreme outliers and reducing the effects of large
differences in values. Weighted proportions were
computed from the relative ranks, incorporating
both sample size and chronological uncertain-
ty. The resulting proportions were then used to
calculate the Shannon diversity index (H’) for
each sample and century in the region. A value
of 0 indicates a completely uneven distribution
of taxa, where one taxon dominates all others,
while a value of 1 indicates perfect evenness. It is
however important to stress that different sample
sizes affect the outcome (Faith & Du, 2018). The
quantifications on the zooarchaeological dataset
use NISP as a parameter, the information that re-
ports provide the most. NISP data has also been
converted to relative rank proportions, to compare
samples and different time phases (Means: Table
6, Supplementary Material). Effective sample siz-
es for both datasets can be consulted in Tables 4
(Supplementary Material) and 9 (Supplementary
Material).

FIGURE 1

The sites under examination. Refer to the Supplementary Materials for the legend codes.
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Research in the past has considered archaeo-
botanical and zooarchaeological studies mostly
independently, for pragmatic reasons. The integra-
ted examination of these dataset types can be cha-
llenging, because of the risk of not comparing like
with like. A strategy proposed by VanDerwarker
(2010) guided the development of this integrated
methodology. First, I created a joint table with the
weighted means of the proportions of relative ranks
of both plant and animal remains. To ensure com-
parability, I normalized this table by dividing each
cell by the total of rows and columns, so that all
cells in the table sum up to one. I later performed
a correspondence analysis (CA) on the table. CA
allows the reduction of the dimensionality of mul-
tivariate nominal data to visualize it on a two-di-
mensional plot (Shennan, 1997). It is appropriate
for exploring non-negative data (e.g. percentages
or counts) in a table, and examining the relations-
hips between cells in a row (e.g. the assemblage of
a particular century), in a column (e.g. a group of
taxa/species through different centuries), and their
interrelationship (Baxter, 2015). Please refer to
the Supplementary Materials for a more in-depth
breakthrough of the process with the R scripts and
tables. A Quarto markdown file is also provided to
allow code reproducibility.

RESULTS
ARCHAEOBOTANY

Cereals represented the major component of
early medieval cultivation in Northern Italy. The
most popular Roman crops, bread wheat/durum
(Triticum aestivum/durum) and barley (Hordeum
vulgare), continued to be cultivated in most sites
in every century, with ubiquity values of >70%
for wheat and >50% for barley. The use of grains
such as oats (Avena sp.), millets, rye (Secale ce-
reale) and sorghum (Sorghum bicolor) increased,
in addition to emmer (Triticum dicoccum) and
einkorn wheat (7riticum monococcum). Oat, used
in porridge and as animal fodder, is difficult to
identify (the caryopsis alone is insufficient) (Ren-
frew, 1973); however, it seems more ubiquitous in
the 5™ and 6™ c. (58-60%) than later. Among the
millets, foxtail millet (Setaria italica), was most
prevalent and abundant in the 5"-7" c., declining
in the later centuries. Broomcorn millet (Pani-
cum miliaceum) was abundant (rank proportion

means ranging between 0.07-0.18 if calculated on
the total of cereals) and diffused between the 5"
and 11" c. Rye consumption (mean ubiquity 50%)
also peaked during this time period, declining in
the 11™ c. Relative rank proportions for the to-
tal of cereals (Table 5, Supplementary Material)
indicate a mean of 0.10 in the 5" and 6" c., and
0.07-0.05 in the 10" and 11" ¢. Sorghum became
popular in the 10" and 11™ c., with 50-71% ubi-
quity values. Emmer and einkorn wheat, also used
for soups, were still cultivated in the Early Midd-
le Ages. Despite Castiglioni & Rottoli (2013) re-
porting a gradual decrease of emmer in Northern
Italy, the data used in this study show continuity,
especially in Emilia-Romagna.

ZOOARCHAEOLOGY

The analysis of faunal remains showed that the
rank proportions of cattle (Bos taurus), still high
in the 5™ c., rapidly decreased from the 6" c. In the
7™ and 8" c., cattle proportions are at their lowest
point (means: 0.12-0.09). Proportions slowly in-
crease again from the 9" c. onwards, although ne-
ver equalling the 5™ c. peak (0.31). Cattle were
mostly diffused on lowlands from the 5" to the 7%
c., and on mountains from the 9" c., probably for
the greater availability of pastures. In general, in
every century cattle were chiefly found in rural
sites. Concurrently with the decline in cattle, pig
(Sus domesticus) becomes the predominant mam-
mal taxon, although decreasing in cities after the
5% ¢. in favour of rural sites. Pig rank proportions
only slightly decline in the 9" and 10™ centuries,
when caprines (Ovis aries vel capra) become
more common, especially in urban sites as S.
Giulia di Brescia. Caprine rank proportions rise
in the centuries under examination peaking in the
9t ¢. (0.44), being more diffused on mountains in
the earlier centuries (5"-6" ¢.), and later at lower
altitudes. The proportions of pigs exhibit more
consistency across different altitudes, whereas
cattle rank proportions tend to increase in moun-
tainous sites. From the CA graph (Figure 2), it is
possible to see how the reliance on game is more
strongly associated with the 9" and 10™ centuries.
Another source of protein was domestic poultry,
which could be raised even in small plots: chic-
ken (Gallus domesticus) and geese (Anser sp.) are
common in the assemblages, with relative rank
proportions between 0.01 and 0.13.
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FIGURE 2
Trends in domestic animals relative ranks proportions. Effective sample sizes can be consulted in Table 9, S.M.

DISCUSSION

FROM THE ROMAN MONOCULTURE TO THE
MEDIEVAL POLYCULTURE

One compelling question is at the forefront of
this research: what caused the shift from a mostly
monoculture system in Roman times to the medie-
val polyculture? Several factors must be conside-
red. I described earlier how peasants, now liberated
of constraints, became more autonomous in their
farming practices, at least until the 8" c. Additio-
nally, climate instability between the 5" and 11%" c.
might have also played a role. According to Hoff-
mann (2014), the climate during this period alter-
nated between warmer and cooler phases, and the
onset of the LALIA brought increased rainfalls and
cooler temperatures. Even if early medieval clima-
tic anomalies are widely accepted today, medieval
peasants would not be aware of long-term climate
patterns. They could, however, consider short-term
weather instabilities and select their cultivations
to minimize economic and famine risks. Monta-
nari (2006) argues that medieval polyculture was
a way to compensate for poor yields. Two possi-
ble methods that farmers could have used to fight
climatic instability are choosing short-cycle crops

Archaeofauna 34(1) (2025): 47-55

that v2ried in sowing/harvesting times and utili-
zing taxa that could be planted twice a year (e.g.
broomcorn millet). In Italy, broomcorn millet has
been cultivated since the Bronze Age. It is a good
option in times of climatic uncertainty because it
can be ripened fast and twice annually, although it
is tender to frost (Renfrew, 1973). In the 5% and 6™
centuries, it seems more diffused in the countryside
and castra, although the ubiquity of these contexts
is difficult to calculate in the next centuries with
the information available. The cultivation of barley
and rye in the 5" and 6" centuries might be rela-
ted to climatic factors and, in the case of rye, also
to Germanic dietary customs, although it might
be simplistic to ethnicize this grain (see Squatriti,
2019). These crops can both sustain cool climates
(although not the heat), and rye is extremely resis-
tant to moisture. In low temperatures, it can grow
quicker than wheat (Renfrew, 1973). The MWP
made possible the introduction of Mediterranean
plants in the North (e.g. figs), also allowing more
climatic security for plant selection. This climatic
anomaly coincided also with the advent of castle
building, which asserted new forms of direct con-
trol in the surrounding territory. As humans increa-
sed their control over the landscape, they cleared
land and replaced wild forests with fields and do-
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mesticated trees (Wickham, 1994). In this period,
diversity levels decreased (Figure 4, Supplemen-
tary Material) and bread wheat/durum and barley
were again the most common cereals (perhaps mi-
rroring a revival of the market system). Interestin-
gly, minor cereals were not completely abandoned.
In tangent with the rise of temperatures, sorghum
became more abundant due to its ability to thrive
in hot temperatures and tolerate drought.

The popularity of minor cereals in the Early Mi-
ddle Ages, according to Montanari (1979), can also
be potentially explained by their exemption from
taxation. One of the consequences of this popu-
larity is that bread, the main meal for the masses
in antiquity, became secondary or reserved for the
upper class. Late Antique northern peasants had to
be content with rye bread and soups made from ce-
reals and pulses, especially after the nullification of
the annona system (the Roman state distribution of
wheat) (Giovannini, 2001; Hoffmann, 2014).

ANIMAL HUSBANDRY IN THE EARLY MIDDLE
AGES

Salvadori (2019) relates cattle husbandry to an
economy based on cereal production. In Roman
times, either in rural or urban sites, cattle were
butchered at an older age (after 3.5 years), sug-
gesting that they were used as working animals or
for milk production (MacKinnon, 2004). The ear-
ly medieval mixed production aimed to maximize
yields from smaller plots, and thus likely required
less workforce than Roman extensive agricultu-
re. The slow reduction in cattle size supports this
hypothesis of a diminishing importance of cattle
in agricultural works, although does not necessa-
rily imply economic decline: smaller cows produ-
ce more milk and require less water and fodder
(Kreiner, 2020). When the importance of cattle
eventually declined, pigs became the predominant
mammal species. One of the novelties of the Early
Middle Ages was the raising of pigs in woodlands,
where they could be fed on acorns of oak groves
(Montanari, 2015a). Pig rank proportions are high
in every type of site and are particularly dominant
in 5" c. urban contexts (mean: 0.39) and 9"-11" c.
rural sites (mean 0.40). The swine popularity of
this period is unprecedented— pigs are in every
cookbook, they appear in laws, forests were mea-
sured by the number of pigs they could host, and
the swineherd became one of the most respected

Lombard serfs (Montanari, 1988). Germanic tri-
bes placed significant cultural importance on pigs,
which may have influenced patterns of pig rearing
and consumption in northern Italian culture. Pig
also becomes a Christian marker in this time, con-
trasting the Jewish and Muslim diets (Montanari,
2015b). The early medieval preference for raising
smaller-sized animals is also supported by the po-
pularity of caprines. Sheep and goats could graze
in forests, wetlands and pastures, which were
more common after the 6™ c., as some palynologi-
cal analyses from the period demonstrate (Mercuri
et al., 2009; Marchesini et al., 2011; Bosi et al.,
2019). The woodland encroachment is consistent
with the farming collapse following the Gothic
Wars (535-554 CE) (Christie, 2006). Coinciding
with the increase of uncultivated land, caprine
rank proportions slowly increase, peaking in the
9t ¢. (0.45), and declining afterwards. The dataset
reports generalised culling practices because these
animals held different functions. Caprines culled
within their first year of age were raised for meat
production; the samples show that these younger
animals are often found in cities. Alternatively,
they could be kept to produce milk and wool.
Overall, caprines were common domestic animals
in the Early Middle Ages, but their popularity in
Northern Italy never equalled that in Byzantine
Southern Italy (Kroll, 2012).

Wild animals are always present in the selected
assemblages, although the proportions of red deer,
roe deer and hare rise from the 9" ¢. The increase
can be best noted in urban and castra sites (Figure
6, Supplementary Material). However, due to the
limited number of samples available, there is some
uncertainty about the accuracy of these findings.
In the 11" c., the frequencies of wild animals are
lower in cities: the reason might relate to legali-
ty, with hunting rights beginning to be restricted
to nobility from the 7™ c. and increasingly in the
9t and 10" ¢. (Wickham, 1994). Castra, centres of
aristocratic (and military) power, became the first
consumers of venison.

INTEGRATING ARCHAEOBOTANY AND
ZOOARCHAEOLOGY

One of the aims of this research has been to de-
velop a strategy to integrate the study of faunal and
botanical remains. Using a joint table of relative
rank proportions of taxa and species (Tables 3, 8,
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Supplementary Material), I grouped the main cate-
gories of remains into a new table and normalised
it with a 0-1 range as outlined in the SM (Table
12, Supplementary Material). According to the CA
(Figure 3), the consumption of common wheat,
barley, and pulses was more significant during the
7h-8™" ¢., while millets, einkorn, rye, and sorghum
were more commonly consumed during the 5™ and
11" ¢. In addition to these cereals, cattle was more
prevalent during the 5" and 11" c., while the 6% c.
was associated with pigs, domestic fowl, and oats.
The 9™ and 10" centuries had stronger similarities
in terms of fruits (both domestic and spontaneous)
and game, whereas caprines and emmer showed
little variation. The graph also reveals similarities
between three groups of centuries: the 778" c., the
9t and 10" c., and the 5" and 11% ¢. While the first
two groups suggest temporal continuity in bioar-
chaeological assemblages, the closeness between
the 5™ and 11" ¢. suggest similar agricultural practi-
ces at the beginning and the end of the period under
consideration. It is possible that such practices may
also have been fostered by similar climatic con-

ditions between the Roman Warm Period and the
MWP. The elements of continuity are accompanied
by several changes in crop and livestock husban-
dry, diet, and subsistence. The mixed production of
cereals was most suitable for peasants who could
not count on a large workforce. Choosing spring
and winter cultures allowed farmers to concentrate
their efforts on smaller plots, and to be safeguarded
in times of bad harvest. The early medieval poly-
culture also affected livestock raising. Cattle, the
main Greek and Roman working animal, became
less frequent and smaller in size in northern Italian
sites. Uncultivated lands, forests, and marshes (all
synonyms of barbarianism in the Roman age) be-
came resources. Crop and animal selection appea-
red to be following the economic logic of cost and
energy saving. The early medieval people were
able to adapt efficiently to changes, relying both
on wild and domesticated resources for their diet
(which became very diverse), exploiting and taking
advantage of their new environment, and eventua-
Ily domesticating forests with fruit trees (such as
chestnuts), where animals could graze.

FIGURE 3
CA of the integrated botanical and faunal datasets.
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CONCLUSION

My study demonstrates how bioarchaeological
sources can be valuable for the historical recons-
truction of early medieval farming practices, hu-
man diet, and economy. Twenty-seven archaeobo-
tanical case studies allowed the identification of the
most common and frequent plants in these periods.
The most typical cereals of Roman times (bread
wheat, durum, and barley) continued to be ubi-
quitous, but in the 5" and 6™ centuries, these taxa
compete with broomcorn millet, rye and foxtail
millet. The selection of more resilient taxa must be
considered in relation to harsh and wet winters at
the time of the LALIA and to simpler ways of pro-
cessing/storing the grains (Squatriti, 2019). By the
10™ and 11™ centuries, barley, bread wheat/durum,
broomcorn millet and sorghum became the most
frequent crops. The study of 39 zooarchaeological
assemblages proved the growing importance of
pigs at the expense of cattle. Cattle were primari-
ly used for traction and became rarer in early me-
dieval contexts. This working animal was bred in
specialized farms, described by post-7" c. literary
sources as casae bubulcariciae (Fumagalli, 1985).
On the other hand, pig breeding was much more
versatile and required less space. In this period, ce-
reals and legumes were cultivated in smaller (even
urban) plots (Goodson, 2021), supporting the pre-
ference for smaller animals.

This study has outlined an early medieval
subsistence economy in which dietary resources
originated close to the site in which they were
consumed. These resources were diversified, in
conformity with an increased peasant autonomy in
farms and, in the case of plant selection, with their
adaptability to climatic fluctuations. Peasants were
able to acquire more autonomy since the mid-6" c.,
when there was less centralized power and taxation
over the countryside, in contrast to Byzantine Italy,
where the taxation system was preserved (Wic-
kham, 1994). An economy based on subsistence
does not necessarily reflect a poor diet. Conversely,
the study of plant and animal assemblages shows
that early medieval nutrition was complete and di-
versified. Osteological analyses confirm the good
balance between cereal and meat proteins (Gio-
vannini, 2001; Marinato, 2019). It is hard to detect
whether an early medieval market system was in
place using plants/animals proxy counts, thus fur-
ther work is necessary for example using more tar-
geted biometric measures as a proxy. The economy

of this period adapted efficiently to new climatic
and environmental situations. People relied both on
wild and domestic resources. Forests hosted pigs,
uncultivated lands were often used as pastures for
animal grazing, wild species could be hunted by
everyone (at least until the time of the first hunting
bans) and the collection of spontaneous fruits was
common practice. This ambivalence between wild
and domestic resources, and the choice of farming
practices that required less human labour, are typi-
cal of this phase of transition and characterize its
economy.
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1 Materials

This study focuses on 27 archaeobotanical assemblages and 39 zooarchaeological assemblages from a
total of 35 sites. The map in Figure 1 shows the spatial and typological distribution of the samples.

MAP.png

Figure 1: Sites under examination. Some points might be obscured at this scale, because of too many
overlaps. The full list, along with the code legend can be read in Table 1 and Table 7.

2 Requirements

The graphs and computations presented in this document require to load some libraries and to create
custom functions as a first step.

2.1 Libraries

The following R scripts require to load some libraries already available or downloadable in the R
Studio Packages tab.
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Weighted means/medians:

library(spatstat)

Statistical Analysis:

library(FactoMineR)
library(vegan)

Graphics/Data handling:

library(tidyverse)
library(here)
library(stringr)
library(knitr)
library(kableExtra)
library(ggrepel)
library(ggpubr)
library(reshape2)
library(patchwork)

2.2 Custom functions

Several custom functions have been specifically created to perform calculations, data handling, etc.
Bot_Rel_Prop_per_Century
Relative proportions of plants (site based). Requires the exported table of plants raw counts from the

project’s database.

# Calculate the relative proportion of botanical data by site and century
Bot_Rel_Prop_per_Century <- function(data, century) {

# Replace NAs with zeroes
datalis.na(data)] <- 0

# Subset the data by the selected century
data <- subset(data, data_valid_start <= century & data_valid_end >= century)

# Calculate relative proportions
total_per_site <- rowSums(datal,14:ncol(data)])
rel_prop_per_site <- round(

(
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(datal[14:ncol(data)]/total_per_site)*100
)’

digits=2

)

# Combine the site, species, and relative proportion data into a single data frame
result <- data.frame(
site_name = data$site_name,
type_name = data$type_name,
data_valid_start = data$data_valid_start,
data_valid_end = data$data_valid_end,
weight = data$weight,
culture_type = data$culture_type,
x = data$x,
y = data$y,
rel_prop_per_site

return(result)

}

Bot_Mean_fun

This function creates weighted means for a single century. Requires a table of relative proportions
created with the previous function.

Bot_Mean_fun <- function(df, century) {
library(spatstat)

# Store a tmp proportions table

proportions_century <- Bot_Rel Prop_per_Century(df, century)
# Make Os NAs for 'safer' calculations of the means
proportions_century[proportions_century== 0] <- NA

# Apply the weighted means function
mean_century <- t(apply(
proportions_century[9:ncol (proportions_century)],
2,
weighted.mean,
#weightedMedian,
w=proportions_centuryl[,5],
na.rm=TRUE,
ties="weighted"
))
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mean_century <- data.frame(Century=century, mean_century)

return(mean_century)

}

Bot_Mean_table

This function iterates Bot Mean_fun to create a table of medians for each century

Bot_Mean_table <- function(df) {

# If the index in the for cycle is O skip to the next index
# We do not want a century "O0".
mean_tot <- data.frame()
for (i in 5:11){
if (i==0) {next}
mean_cent <- data.frame(Bot_Mean_fun(df,i))
mean_tot <- rbind(mean_tot,mean_cent)

}

return (mean_tot)

archaeobotany_tables

This function is used to create a table of ubiquity, relative proportions or to subset the dataframe for a
particular century.

archaeobotany_tables <- function(x, century) {

# Convert NAs to O
x[is.na(x)] <-0

# Subset by century
x <- subset(x, data_valid_start <= century & data_valid_end >= century)

# Create a total
Total <- rowSums(x[,14:ncol(x)])

plants <- data.frame(x$site_name,
x$type_name,
x$data_valid_start,
x$data_valid_end,
x$culture_type,
x[14:ncol(x)],
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Rel_Prop <- round(
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Total

((x[14:ncol(x)]/Total) *100),

digits=2)

# Ubiquity:

# Number of sites where the plant is present / Tot. sites (num rows - header)

Pres_Abs <- Rel_Prop

Pres_Abs[Pres_Abs > 0] <- 1

Tot_sites_present <- colSums(Pres_Abs)

# Replace with 1

# Tot_sites_present # This row will be added at the end of the Pres_Abs table

2.3 Import the tables

# to calculate Ubiquity

Ubiquity <- (Tot_sites_present / nrow(Pres_Abs))*100

return(list(

Ubiquity_exp
Rel_Prop_exp

Raw_Counts

)

= Ubiquity,
= Rel_Prop,

i Note

The package here is used for reproducible file paths. To reproduce the script, the folder
R_Tables has to be in the same directory as your R project.

The tables containing the raw botanical and faunal data have been imported using the functions

read.csv(). Below, the list of columns of the imported files:

names (faunal_condensed)

(1]
(4]
(7]
[10]
[13]

n ID n

llTypell
"Region"
"To.Century"
IIY'II

Ilsitell

IlGeoll
"Macroregion"
"Reference"
||Pigs n

"Culture"
"weight"
"From.Century"
IIXII

"Cattle"
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[16] "Caprine"
[19] "Fish"
[22] "Unedible.Wild.Mammals"

names (bot_condensed)

[1] "site_code"

[3] "type_name"

[6] "data_valid_start"
[7] "weight"

[9] "extra_notes"

[11] "culture_type"

[13] "y"

[15] "Triticum.dicoccum"
[17] "Avena.sp"

[19] "Panicum.milliaceum"
[21] "Setaria.italica"
[23] "Cerealia.ind"

[25] "Lens.culinaris"
[27] "Vicia.faba"

[29] "Vicia.sp"

[31] "Cicer.aretinum"
[33] "Corylus.avellana"
[35] "Fragaria.vesca"
[37] "Castanea.sativa"
[39] "Olea.europaea.L"
[41] "Prunus.avium"

[43] "Prunus.persica"
[45] "Prunus.spinosa"
[47] "Pyrus.communis
[49] "Cucumis.melo"
[61] "Linum.usatissimus"

"Dom. .Fowl"
"Mollusca"

"site_name"
"region_name"
"data_valid_end"
"sampling_notes"
"short_ref"

"Xll
"Triticum.aestivum.durum"
"Triticum.monococcum"
"Hordeum.vulgare"
"Secale.cereale"
"Sorghum.bicolor"
"Leguminosae"
"Pisum.sativum"
"Vicia.sativa"
"Lathyrus.cicera.sativus"
"Cornus.mas"
"Ficus.carica"
"Juglans.regia"
"Malus.domestica"
"Prunus.cerasus"
"Prunus.sp"
"Prunus.domestica"
"Rubus.fruticosus"
"Sambucus.nigra"
"Vitis.vinifera"
"Sorbus.sp"

The . csv files are included in the Supplementary Materials for reproducibility.

3 Weights

An issue affecting the quantifications of samples is chronological fuzziness. The dating parameter
is mostly ceramics, thus chronologies can range between one century or several. Taking this into

account, I weighted each sample as follows:

%%
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Where:
* (' end is the terminus ante quem.
» C start is the terminus post quem.

1 has been summed to the denominator to avoid 0 values.

The imported tables already contain a column of weights, as this operation has been performed on the
database prior the export. A diachronic table of means for both datasets has been generated using the
code snippets in Section 4.3 (archaeobotany) and Section 5.2 (zooarchaeology).
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4 Archaeobotany

4.1 List of sites with carpological remains

Table 1: BOT - List of sites and sample biases

Code  Site Type Chronology  Region Notes.Biases

AQL  Aquileia, northern insulae Urban Sth-6th c. Friuli-Venezia Giulia small sample size; only counts
for cereals and pulses

BCP  Brescia, Capitolium Urban Tthc. Lombardy 2 samples, from a latrine and a
deposit

BOR  Brescia, Kitchen Garden (Ortaglia) domus Urban 6th-7th c. Lombardy

SGB  Brescia, S. Giulia Religious, Monastery  5th-7th c. Lombardy storage area: high number of
charred seeds

CRG  Campi di Riva del Garda, Monte S. Martino  Urban 4th-6th c. Trentino-Alto Adige  only counts for cereals and
pulses

CLG Cislago Rural 4th-5th c. Lombardy storage area: high number of
bread wheat/durum remains;
only counts for cereals and
pulses

CLS  Classe Urban 8th-10thc.  Emilia-Romagna storage area: large number of
barley/lentil seeds

DFT  Desenzano, loc. Faustinella Rural 5th-6th c. Lombardy grape overrepresented

DMG Domagnano Rural Sth-6th c. San Marino samples from a Gothic well,
used later as a wastepit. Grape,
olive and fig overrepresented.

FPR  Ferrara, corso Porto Reno Urban 10th-11th c.  Emilia-Romagna

FBG  Finalborgo Urban 10th-11thc. Liguria fig overrepresented

LVM  Lomello, villa Maria Rural Sth-6th c. Lombardy only counts for cereals

LSA  Loppio, isola S. Andrea Castrum 5th-6th c. Trentino-Alto Adige

LNO  Luni, loc. Ortonovo Urban 8thc. Liguria flotation (unspecified mesh size)

MVN  Modena, via Nonantolana Rural 5th-6th c. Emilia-Romagna only counts for cereals and
pulses

MBR  Monte Barro Castrum 5th-6th c. Lombardy storage area: large number of
bread wheat/durum

MTN  Montegrotto Terme, via Neroniana Rural 1lthec. Veneto from a silos; remains mostly
mineralised

NGR  Nogara, Mulino di Sotto Rural 9th-11thc.  Veneto grape overrepresented

PVC  Parma, piazza Garibaldi/via Cavestro Urban 10th-11thc.  Emilia-Romagna from wastepit and cesspit; grape
and fig (mostly waterlogged)
overrepresented

SAP  S. Antonino di Perti Castrum 6th-7th c. Liguria small sample size

SAB  Sant’Agata Bolognese Castrum 10th-11th c.  Emilia-Romagna

SRZ  Sarzana, Pieve S. Andrea Religious, Pieve 11the. Liguria craft area (furnace). Small
sample size (5 charred seeds/8
imprints on terracotta slabs)

SRM  Sirmione, via Antiche Mura Rural, villa Sth-6th c. Lombardy storage area: mostly broomcorn
millet and foxtail millet

TVR  Teglio, via Roma Urban Sth-6th c. Lombardy visual sampling; small sample
size

TRZ  Trezzo sull’Adda, Cascina S. Martino Rural 3rd-6th c. Lombardy waterlogged; samples collected
from Roman well used later as a
wastepit. Grape, wild/sour
cherry, fig overrepresented. The
pit contained human excrements.

VBC  Ventimiglia, Cathedral baptistery Urban 6th-7th c. Liguria bread wheat/durum
overrepresented

VVR  Vittorio Veneto, loc. S. Rocco Urban Sthc. Veneto suburban townhouse

Archaeofauna 34(1) (2025): 00-00
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4.2 Ubiquity

Ubiquity is a presence/absence analysis providing a score (0-100%) based on taxa’s presence percent-
age in the samples considered and has the advantage of not being biased by overrepresented taxa. The
ubiquity can be calculated with the custom function archaeobotany_tables. The results can be
read in Table 2 and visualized in Figure 3.

Ubiquity_table <- data.frame(
"V CE" = archaeobotany_tables(bot_condensed, 5)$Ubiquity_exp,
"VI CE" = archaeobotany_tables(bot_condensed, 6)$Ubiquity_exp,
"VII CE" = archaeobotany_tables(bot_condensed, 7)$Ubiquity_exp,
"VIII CE" = archaeobotany_tables(bot_condensed, 8)$Ubiquity_exp,
"IX CE" = archaeobotany_tables(bot_condensed, 9)$Ubiquity_exp,
"X CE" = archaeobotany_tables(bot_condensed, 10)$Ubiquity_exp,
"XI CE" = archaeobotany_tables(bot_condensed, 11)$Ubiquity_exp
)

It is possible to visualize ubiquity using a heatmap (Figure 3, a), where darker cells represent higher
ubiquity values.

Ubiquity_mat <- as.matrix(Ubiquity_table) # Create a matrix with the table

# Renaming the centuries for better visualization

colnames (Ubiquity_mat) <- c("5th c¢. CE", "6th c. CE", "7th c. CE",
"8th c. CE", "9th c. CE", "10th c. CE",
"11th c. CE")

Ubiquity_melt <- reshape2::melt(Ubiquity_mat) # Melting df to use ggplot2
colnames (Ubiquity_melt) <- c("Taxon", "Century", "Ubiquity")

#Creating the heatmap

Ubiquity_HM <- ggplot(Ubiquity_melt, aes(Century, Taxon, fill=Ubiquity)) +
geom_tile(colour="white") +
scale_alpha(range=c(0,1)) +

scale_x_discrete("", expand = c(0, 0)) +
scale_y_discrete("", expand = c(0, 0)) +
theme_grey(base_size = 9) +
theme (legend.position = "right",
axis.ticks = element_blank(),
axis.text.x = element_text(angle = 90, hjust = 0)
)+
theme (panel.grid.major = element_blank(), panel.grid.minor = element_blank())+

labs(
title="Ubiquity",
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Table 2: BOT - Ubiquity table

V.CE VICE VILCE VIILCE IX.CE XCE XICE

Triticum.aestivum.durum 75.00  80.00 80 100.00 100 100.00 71.43
Triticum.dicoccum 33.33  46.67 60 66.67 100 83.33 57.14
Triticum.monococcum 58.33  60.00 60 33.33 50 50.00 42.86
Avena.sp 58.33  60.00 40 33.33 0 5000 42.86
Hordeum.vulgare 58.33  73.33 100 100.00 100 83.33 85.71
Panicum.milliaceum 58.33  66.67 60 66.67 100 83.33 7143
Secale.cereale 50.00 53.33 60 0.00 50 50.00 42.86
Setaria.italica 66.67 73.33 80 0.00 50 50.00 57.14
Sorghum.bicolor 3333 26.67 20 0.00 50 50.00 71.43
Cerealia.ind 66.67 66.67 80 66.67 100 50.00 42.86
Leguminosae 16.67 26.67 60 0.00 0 0.00 0.00
Lens.culinaris 41.67 53.33 80 66.67 100  66.67 42.86
Pisum.sativum 25.00 26.67 20 0.00 50 66.67 57.14
Vicia.faba 41.67  40.00 20 100.00 100  66.67 7143
Vicia.sativa 33.33  46.67 60 0.00 50 16.67 14.29
Vicia.sp 16.67  20.00 20 100.00 50 3333 14.29
Lathyrus.cicera.sativus 25.00 33.33 40 66.67 100 50.00 28.57
Cicer.aretinum 0.00 0.00 0 66.67 50 16.67 0.00
Cornus.mas 16.67 26.67 40 0.00 50 66.67 57.14
Corylus.avellana 16.67  26.67 40 0.00 50 8333 7143
Ficus.carica 8.33 6.67 0 33.33 0 6667 57.14
Fragaria.vesca 16.67 13.33 0 0.00 0 3333 2857
Juglans.regia 50.00 46.67 60 33.33 50 50.00 42.86
Castanea.sativa 16.67  20.00 20 0.00 50 3333 28.57
Malus.domestica 8.33 6.67 0 0.00 50 3333 28.57
Olea.europaea.LL 8.33 6.67 0 33.33 0 0.00 0.00
Prunus.cerasus 8.33 6.67 0 0.00 0 50.00 42.86
Prunus.avium 8.33 6.67 0 0.00 0 3333 2857
Prunus.sp 8.33 13.33 20 33.33 50 3333 28.57
Prunus.persica 16.67 33.33 60 0.00 50 66.67 57.14
Prunus.domestica 8.33 13.33 20 0.00 50 8333 7143
Prunus.spinosa 0.00 0.00 0 0.00 50 50.00 42.86
Rubus.fruticosus 0.00 0.00 0 0.00 50 66.67 57.14
Pyrus.communis 8.33 6.67 0 0.00 0 16.67 1429
Sambucus.nigra 0.00 0.00 0 0.00 50 66.67 57.14
Cucumis.melo 0.00 0.00 0 0.00 0 16.67 14.29
Vitis.vinifera 50.00 60.00 100 66.67 50 66.67 7143
Linum.usatissimus 8.33 6.67 0 0.00 0 16.67 28.57
Sorbus.sp 0.00 0.00 0 0.00 50 50.00 57.14
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subtitle="Diachronical heatmap of recorded plant species"

) +

scale_fill_gradient(low = "white",

4.2.1 Ubiquity by site type

high = "black")

The size of the archaeobotanical dataset does not allow in-depth statistics concerning the distribution
of particular taxa in different site types. However, it is possible to make generalised observations
about the entire period. The heatmap in Figure 2 shows the ubiquity of taxa distributed by site type.

4.2.2 Ubiquity by geography

As stated above, the size of the archaeobotanical dataset only allows generalised observations about
the entire period. The heatmap in Figure 2 shows the ubiquity of taxa distributed by the geographical

features of the sites.
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Figure 2: Ubiquity of plants (5" to 11% ¢.)
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4.3 Weighted means

As some samples presented some biases, data were first converted into relative ranks with the function
decostand (method="rrank") in the package vegan. This function rearranges row counts into
ranks, flattening huge differences in rows by assigning ordered values ranging from 0 (lowest rank) to
1 (highest rank). For instance, the site of (ID 33) Sirmione, via antiche Mura has two taxa that are
skewing the distribution: Setaria italica (count: 255600) and Panicum miliaceum (count: 90000).
Treating these values as outliers and removing them would ignore the importance of these two plant
remains in the sample: these are in fact extreme values, but still suggest that the plant was stored in
high quantities. When the sample is standardised with the relative ranks, Setaria italica has a value of
1 and Panicum miliaceum has a value of 0.75. The other plant remains found in this sample, Triticum
aestivum/durum, has a value of 0.25 (original count = 13). The weighted means of the proportions of
ranked plants are calculated in this way:

1. We subset the botanical dataset by century using a for loop.

2. Inside the for loop, we calculate the total of ranks from each sample (sample size) and multiply
it by sample weight (the arbitrary weighting value described earlier, that gives more credibility
to samples that are shorter in time).

3. We multiply all the rows in the columns by their sample weight, then sum all the rows so that
we also get the weighted total rank for each plant in that century. This allows to have means
that take into account both sample sizes and the credibility weight.

4. We can calculate the effective century sample size by summing all the sample sizes of that
century. In this way, we get a weighted century total ranks (Table 4).

5. Finally, we can calculate the rank proportions by dividing the weighted total plant ranks by the
weighted total samples ranks, for each century.

Table 3 reports the weighted means of the proportions of ranks by century. To visualise the frequency
of each plant, refer to the heatmap Figure 3, b. The code to build the heatmap is not included here as
it is the same as the one in the section above. In addition to information about the means, it might
be also informative to check the effective sample sizes before and after the weighting process and
conversion to ranks.

# Create a copy of the original dataframe
# Convert the seeds counts to relative ranks (0-1)
bot_condensed.rank <- bot_condensed

XIII

bot_condensed.rank[,14:52] <- decostand(bot_condensed.rank[,14:52], method = "rrank")

# Create empty matrices to store results of the for loops
# 39 is the number of plants

# 7 is the number of centuries

results_bot <- matrix(NA, nrow = 7, ncol = 39)

# Data frames to store extra informations

results_bot_sample_size <- matrix(NA, nrow = 7, ncol = 1)
results_bot_sample_size_noweight <- matrix(NA, nrow = 7, ncol = 1)
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# loop over each century
for (i in 5:11) {
# subset the data for the current century
d <- bot_condensed.rank[bot_condensed.rank$data_valid_start <= i
& bot_condensed.rank$data_valid_end >= i, ]

# calculate the sample size for each row
sample_size <- rowSums(d[, 14:52] * d$weight, na.rm = TRUE)
sample_size_noweight <- rowSums(d[, 14:52], na.rm = TRUE)

# calculate the total weight for each plant
plant_totals <- colSums(d[, 14:52] * d$weight, na.rm = TRUE)

# calculate the total sample size
total_sample_size <- sum(sample_size, na.rm = TRUE)

# calculate the proportions for each plant and store them in the results matrix
results_bot[i - 4, ] <- plant_totals / total_sample_size

results_bot_sample_size[i - 4, ] = total_sample_size
results_bot_sample_size_noweight[i - 4, ] = sum(sample_size_noweight, na.rm = TRUE)

# Set the names in the matrices
row.names (results_bot) <- pasteO("Century ", 5:11)
colnames (results_bot) <- colnames(bot_condensed.rank[,14:52])

# Create a table that provides information about samples and ranks
row.names (results_bot_sample_size) <- pasteO("Century ", 5:11)
colnames(results_bot_sample_size) <- "Effective_Size"

results_bot_sample_size <- as.data.frame(results_bot_sample_size)
results_bot_sample_size_noweight = as.data.frame(results_bot_sample_size_noweight)
results_bot_sample_size$Size_Unweighted = results_bot_sample_size_noweight$V1i

# Let's add to this table also the original seeds counts per century
tot_sample_size_seeds <- matrix(NA, nrow = 7, ncol = 1)
for (i in 5:11) {
# subset the data for the current century
tmp <- bot_condensed[bot_condensed$data_valid_start <= i
& bot_condensed$data_valid_end >= i, ]
sample_size_seeds <- rowSums(tmp[, 14:52], na.rm = TRUE)

tot_sample_size_seeds[i - 4, ] <- sum(sample_size_seeds, na.rm=T)
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}
tot_sample_size_seeds = as.data.frame(tot_sample_size_seeds)
results_bot_sample_size$Tot_Seeds = tot_sample_size_seeds$V1

# Let's now round the results

results_bot = round(results_bot,2)
results_bot_sample_size = round(results_bot_sample_size,2)

4.3.1 Weighted means on the total of cereals

In addition to calculating the weighted means of the proportions of ranks using as a total seeds from
every category (cereals, pulses, fruits and nuts), it can also be informative to explore relative trends in
the cereals category. To do so, the process is exactly the same as the one described before, but the total
of seeds is updated with the total of cereals. Table 5 reports the weighted means of the proportions of

ranks by century.

Ubiquity Plant Rank Means Proportions
Diachronical heatmap of recorded plant species Diachronical heatmap of plant frequencies
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Figure 3: Heatmaps
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Table 3: BOT - Weighted mean proportions of ranked plants, printed by century.

V.CE VICE VILCE VIILCE IX.CE X.CE XICE
Triticum.aestivum.durum  0.06 0.08 0.12 0.14 0.08 0.07 0.05

Triticum.dicoccum 0.03 0.03 0.03 0.05 0.04 0.04 0.03
Triticum.monococcum 0.05 0.05 0.03 0.03 0.04 0.04 0.03
Avena.sp 0.05 0.05 0.01 0.02 0.00 0.02 0.02
Hordeum.vulgare 0.06 0.08 0.11 0.12 0.08 0.05 0.07
Panicum.milliaceum 0.07 0.07 0.03 0.05 0.09 0.05 0.05
Secale.cereale 0.06 0.06 0.06 0.00 0.05 0.02 0.02
Setaria.italica 0.07 0.06 0.07 0.00 0.02 0.02 0.03
Sorghum.bicolor 0.03 0.02 0.01 0.00 0.04 0.03 0.07
Cerealia.ind 0.10 0.08 0.11 0.05 0.08 0.02 0.03
Leguminosae 0.01 0.02 0.05 0.00 0.00  0.00 0.00
Lens.culinaris 0.04 0.04 0.04 0.09 0.06  0.03 0.02
Pisum.sativum 0.02 0.02 0.01 0.00 0.00 0.02 0.02
Vicia.faba 0.04 0.04 0.02 0.08 0.04 0.03 0.05
Vicia.sativa 0.03 0.04 0.05 0.00 0.02 0.01 0.00
Vicia.sp 0.01 0.01 0.01 0.06 0.01 0.01 0.01
Lathyrus.cicera.sativus 0.03 0.03 0.02 0.06 0.03 0.02 0.01
Cicer.aretinum 0.00 0.00 0.00 0.07 0.02  0.00 0.00
Cornus.mas 0.01 0.02 0.03 0.00 0.00 0.02 0.02
Corylus.avellana 0.01 0.02 0.02 0.00 0.03  0.03 0.02
Ficus.carica 0.01 0.01 0.00 0.02 0.00 0.06 0.05
Fragaria.vesca 0.01 0.01 0.00 0.00 0.00 0.02 0.02
Juglans.regia 0.06 0.04 0.05 0.03 0.04 0.02 0.02
Castanea.sativa 0.02 0.02 0.01 0.00 0.00 0.01 0.01
Malus.domestica 0.01 0.00 0.00 0.00 0.02 0.02 0.01
Olea.europaea.LL 0.01 0.01 0.00 0.03 0.00 0.00 0.00
Prunus.cerasus 0.00 0.00 0.00 0.00 0.00 0.02 0.02
Prunus.avium 0.00 0.00 0.00 0.00 0.00 0.03 0.02
Prunus.sp 0.00 0.00 0.00 0.03 0.03  0.02 0.01
Prunus.persica 0.01 0.02 0.03 0.00 0.03 0.03 0.03
Prunus.domestica 0.00 0.00 0.01 0.00 0.01 0.04 0.03
Prunus.spinosa 0.00 0.00 0.00 0.00 0.03 0.03 0.02
Rubus.fruticosus 0.00 0.00 0.00 0.00 0.04 0.04 0.03
Pyrus.communis 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sambucus.nigra 0.00 0.00 0.00 0.00 0.01  0.03 0.02
Cucumis.melo 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Vitis.vinifera 0.07 0.05 0.06 0.08 0.05 0.06 0.07
Linum.usatissimus 0.01 0.01 0.00 0.00 0.00 0.01 0.03
Sorbus.sp 0.00 0.00 0.00 0.00 0.00 0.03 0.03

Archaeofauna 34(1) (2025): 00-00



THE TRANSITION FROM LATE ANTIQUITY TO THE EARLY MIDDLE AGES IN NORTHERN ITALY

XVII

Table 4: BOT - Sample sizes of rank proportions by century, weighted and unweighted. Original total
seeds counts are also provided in the column Tot_Seeds. This column is unweighted as the
weighting has been applied to ranks.

Effective_Size

Size Unweighted Tot_ Seeds

V.CE
VI.CE
VIL.CE
VIII.CE
IX.CE

X.CE
XI.CE

35.50
47.50
20.00
13.83

6.50

27.50
32.67

68.0
95.0
35.0
17.5
19.5

61.5
63.0

394789
397601
3254
1956
2211

43495
43238

Table 5: Cereals - Weighted mean proportions of ranked cereals, printed by century.

V.CE VICE VILCE VIICE IX.CE X.CE XI.CE
Triticum.aestivum.durum  0.11 0.14 0.20 0.31 0.19 0.22 0.15
Triticum.dicoccum 0.04 0.05 0.04 0.10 0.05 0.11 0.07
Triticum.monococcum 0.10 0.08 0.05 0.08 0.08 0.10 0.08
Avena.sp 0.09 0.08 0.02 0.03 0.00 0.08 0.06
Hordeum.vulgare 0.11 0.15 0.19 0.27 0.14  0.12 0.18
Panicum.milliaceum 0.12 0.12 0.07 0.13 0.18 0.14 0.11
Secale.cereale 0.10 0.10 0.09 0.00 0.10  0.07 0.05
Setaria.italica 0.11 0.11 0.11 0.00 0.01  0.04 0.07
Sorghum.bicolor 0.05 0.03 0.03 0.00 0.07 0.07 0.16
Cerealia.ind 0.17 0.14 0.19 0.08 0.18 0.05 0.07

Table 6: Cereals - Sample sizes of rank proportions by century, weighted and unweighted. Original
total seeds counts are also provided in the column Tot_Seeds. This column is unweighted as
the weighting process has been applied to ranks.

Effective Size

Size Unweighted Tot_ Seeds

V.CE
VIL.CE
VIL.CE
VIII.CE
IX.CE

X.CE
XI.CE

21.00
26.75
10.75
6.50
2.67

9.92
13.42

40.0
53.5
18.5
8.5
8.0

22.5
24.0

377093
379541
2857
1290
559

1874
1656
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4.4 Diversity

The Shannon-Wiener index (H’) is a common index to calculate the diversity of species in a community,

calculated as follows: R
H =— Z p; Inp,
i=1

Where p; is the proportion of the entire site made up of species i. The higher the value of H’, the
higher the diversity of species in a particular site. The lower the value of H’, the lower the diversity.
A value of H = 0 indicates a site that only has one species.

Using the R package vegan, I ran the diversity () function (with the parameters: index =
Shannon and base = exp(1)) on the sites filtered by century. The calculation has been done
both on raw frequencies and on the relative ranks proportions. The code is not reported below, as the
calculation is very straightforward with the package.

Figure 4 shows a temporal trend line of diversity in the plant samples, excluding the 8™ and 9
centuries which did not provide enough data. The results are very similar when using ranks or raw
frequencies. It is important to stress that sample sizes affect this index, and it has been used only for
exploratory purposes.
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Figure 4: Diversity of the plant samples across the centuries under examination. The 8™ and 9"
centuries are missing as data was not sufficient for the calculation. The values have been
normalised from 0 to 1 to allow comparability between graphs. Sample sizes are in Table 4.
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5 Zooarchaeology

5.1

List of sites

Table 7: ZOO - List of sites and sample biases

Code ~ Site Type Chronology Region Sicved  Fragmentation Notes Biases
APR  Alba, Piazza Risorgimento Urban 11th-12th c. Piedmont na na
AVV  Alba, via Vernazza Urban 5th-7th c., 11th-12th c.  Piedmont yes na
RAS  Asolo (Rocca) Castrum  7th-13th c. Veneto no high (22% id.)
AST  Asti, via dei Varroni Urban 4th-6th c. Piedmont no na
SGB  Brescia, Santa Giulia Monastery  9th-10th c. Lombardy na na caprine overrepresented
CVT  Calvatone Rural 4th-Sth c. Lombardy na na cattle overrepresented (butchered in loco)
CRS  Cherasco, castello di Manzano Castle 11th-13th c. Piedmont partially na
VCL  Imola, villa Clelia Rural 6thc., 10th-11th c. Emilia-Romagna no fair (43% id.)
LVM  Lomello, villa Maria Rural 5th-6th c. Lombardy yes na
LSA  Loppio, isola S. Andrea Castrum  5th-6th c. Trentino-Alto Adige na na cattle and caprine raised in loco
LNO Luni Urban 4th-13th c. Liguria partially na
MFR  Mombello Monferrato Rural Sth-8thc. Piedmont no na
MBR  Monte Barro Castrum Sth-6th c. Lombardy partially na
NGR  Nogara Urban 9th-11th c. Veneto na
PVC  Parma, via Cavestro Urban 5th-7th c. Emilia-Romagna na good (80% id.)
SMT  San Michele di Trino Urban Sth-7thc., 10th-11thc.  Piedmont no na small sample size
SAB  Sant’Agata Bolognese Castrum 9th-11th c. Emilia-Romagna no na
SAP  Sant’Antonino di Perti Castrum 6th-7th c. Liguria no na butchering in loco: domestic mam. overrepresented
TCB  Teglio, Combolo Urban 1st-6th c. Lombardy na na wide chronology
TRZ  Trezzo sull’Adda, Cascina San Martino ~ Rural Lombardy no high (24% id.)
VSL  Venezia, San Lorenzo di Ammiana Urban 6th-7th c. Veneto no fair (44.5% id.)
5.2 Weighted means

The animal NISP counts have been converted to relative ranks proportions as for the archacobotanical
dataset. The weighted means of the proportions of ranked animals are calculated in this way:

. We subset the faunal dataset by century using a for loop.
. Inside the for loop, we calculate the total ranks of the NISP of each sample (sample size) and

multiply it by sample weight (the arbitrary weighting value described earlier, that gives more
credibility to samples that are shorter in time). Note that fish and mollusca are excluded by the
total, as they might bias the results.

. We multiply all the rows in the columns by their sample weight, then sum all the rows so that

we also get the weighted total ranks for each animal in that century. This allows to have means
that take into account both sample sizes and the credibility weight.

. We can calculate the effective century sample size by summing all the sample sizes of that

century. In this way, we get a weighted century total (Table 9).

. Finally, we can calculate the rank proportions by dividing the weighted total ranks by the

weighted total samples, for each century.

faunal_condensed.rank <- faunal_condensed

faunal condensed.rank[,14:18] <- decostand(faunal condensed.rank[,14:18],

method = "rrank"

)

# 5 is the number of animals
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# 7 is the number of centuries

results_zoo <- matrix(NA, nrow = 7, ncol = 5)
results_zoo_century_sample_size <- matrix(NA, nrow = 7, ncol = 1)
results_zoo_century_sample_size_unweighted <- matrix(NA, nrow = 7, ncol = 1)

# loop over each century
for (i in 5:11) {
# subset the data for the current century
d <- faunal_condensed[faunal_condensed.rank$From.Century <= i
& faunal_condensed.rank$To.Century >= i, ]

# calculate the sample size for each row
sample_size <- rowSums(d[, 14:18] * d$weight, na.rm = TRUE)
sample_size_noweight <- rowSums(d[, 14:18], na.rm = TRUE)

# calculate the total weight for each animal
animal_totals <- colSums(d[, 14:18] * d$weight, na.rm = TRUE)

# calculate the total sample size
total_sample_size_animals <- sum(sample_size, na.rm = TRUE)

# calculate the proportions for each animal and store them in the results matrix
results_zoo[i - 4, ] <- animal_totals / total_sample_size_animals
results_zoo_century_sample_size[i - 4, ] <- total_sample_size_animals
results_zoo_century_sample_size_unweighted[i - 4, ] = sum(sample_size_noweight, na.rm =

# set the names of the results matrix

row.names (results_zoo) <- pasteO("Century ", 5:11)

row.names (results_zoo_century_sample_size) <- pasteO("Century ", 5:11)
colnames(results_zoo) <- colnames(faunal_condensed.rank[,14:18])

results_zoo_century_sample_size = as.data.frame(results_zoo_century_sample_size)
results_zoo_century_sample_size_unweighted=as.data.frame(results_zoo_century_sample_size_1

results_zoo_century_sample_size$Size_Unweighted= results_zoo_century_sample_size_unweighte

# Let's add to this table also the original NISP counts per century

results_zoo_century_NISP_size <- matrix(NA, nrow = 7, ncol = 1)
for (i in 5:11) {
# subset the data for the current century
tmp <- faunal_condensed[faunal_condensed$From.Century <= i
& faunal_condensed$To.Century >= i, ]
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Table 8: ZOO - Weighted mean proportions of ranked animals, printed by century

V.CE VICE VILCE VILCE IXCE X.CE XI.CE

Pigs 0.35 0.49 0.49 0.38 025 032 0.41
Cattle 0.32 0.16 0.12 0.09 021  0.20 0.20
Caprine 0.23 0.29 0.34 0.39 045 0.36 0.24
Dom..Fowl 0.07 0.05 0.04 0.14 0.02 0.02 0.10
Edible. W..Mammals  0.03 0.01 0.01 0.00 0.07  0.10 0.04

sample_size NISP <- rowSums(tmp[, 14:18], na.rm = TRUE)
results_zoo_century_NISP_size[i - 4, ] <- sum(sample_size_NISP, na.rm=T)
}
results_zoo_century_NISP_size = as.data.frame(results_zoo_century_NISP_size)
results_zoo_century_sample_size$Tot_NISP = results_zoo_century_NISP_size$V1
colnames(results_zoo_century_sample_size) = c("Effective Size",
"Unweighted Size",

"Total Nisp (unweighted)")

results_zoo = round(results_zoo,2)
results_zoo_century_sample_size = round(results_zoo_century_sample_size,2)

Table 9: ZOO - Weighted and unweighted sample sizes for each century.

Effective Size Unweighted Size Total Nisp (unweighted)

Century 5 2455.40 5066 5066
Century 6 10398.05 13500 13500
Century 7 8209.76 10863 10863
Century 8 12194.95 3570 3570
Century 9 1329.86 3702 3702
Century 10 2107.36 5257 5257
Century 11 6748.86 9353 9353

5.3 Weighted means by site type

The weighted means of the proportions of ranked animals are calculated in this way:

1. We subset the faunal dataset by century using a for loop.
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Figure 5: Rank proportions of main domesticates.
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2. Inside the for loop, we nest another for loop to subset the century table by each site type.

3. As before, we calculate the total NISP of each sample (sample size) and multiply it by sample
weight (the arbitrary weighting value described earlier, that gives more credibility to samples
that are shorter in time).

4. We multiply all the rows in the columns by their sample weight, then sum all the rows so that
we also get the weighted total NISP for each animal in that century and site type. This allows
to have means that take into account both sample sizes and the credibility weight.

5. We can calculate the effective century sample size by summing all the sample sizes of that
century and site type. In this way, we get a weighted century-type total NISP (Table 11).

6. Finally, we can calculate the rank proportions by dividing the weighted total animal NISP by
the weighted total samples NISP, for each century and site type.

The plots (Figure 6) have been stacked together using the package patchwork. To avoid taking up
too much space, the script only shows how to build the plot for pigs. The plots for the other animals
are completely identical, and only the variable for the animal type changes.

#Simplify the categories
faunal_condensed.rank$Type <-
str_replace(faunal_condensed.rank$Type,
"Religious, monastery",
"High status")
faunal_condensed.rank$Type <-
str_replace(faunal_condensed.rank$Type,
"Castle", "High status")
faunal_condensed.rank$Type <-
str_replace(faunal_condensed.rank$Type,
"Castrum", "High status")

site_types <- unique(faunal_condensed.rank$Type)

# create a matrix to hold the results for each combination of century and site type
results_zoo_type_temp <-
matrix(
NA,
nrow = 7 * length(site_types),
ncol = ncol(faunal_condensed.rank[, 14:18]) + 2
)
results_zoo_type_samplesize <-
matrix(NA, nrow = 7 * length(site_types), ncol = 3)
row_counter = 1

#faunal condensed.rank[is.na(faunal_condensed.rank)] <- 0O

# loop over each century
for (i in 5:11) {
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for (j in 1:length(site_types)) {
# subset the data for the current century and site type
d <-
faunal_condensed.rank[faunal_condensed.rank$From.Century <= i &

faunal_condensed.rank$To.Century >= i &
faunal_condensed.rank$Type == site_types[j],]

# calculate the sample size for each row

sample_size <- rowSums(d[, 14:18] * d$weight, na.rm = TRUE)

# calculate the total weight for each animal
animal_totals <- colSums(d[, 14:18] * d$weight, na.rm = TRUE)

# calculate the total sample size
total_sample_size_animals <- sum(sample_size, na.rm = TRUE)

# calculate the proportions for each animal and store them in the results matrix
results_zoo_type_temp[row_counter,] <-
c(paste0("Century ", i),
site_types[j],
animal_totals / total_sample_size_animals)
results_zoo_type_samplesize[row_counter,] <-
c(pasteO("Century ", i),
site_types[j],
total_sample_size_animals)
row_counter <- row_counter + 1

# set the names of the results matrix
row.names (results_zoo_type_temp) <- NULL
colnames (results_zoo_type_temp) <-
c("Century", "Type", colnames(d[, 14:18]))
row.names (results_zoo_type_samplesize) <- NULL
colnames (results_zoo_type_samplesize) <-
c("Century", "Type", "Effective_Size")

# reshape the results

results_zoo_type_temp_df <- as.data.frame(results_zoo_type_temp)

results_zoo_type_df <- results_zoo_type_temp_df %>%
mutate_at(vars(3:7), as.numeric)

results_zoo_type_df[, 3:7] <- round(results_zoo_type_df[, 3:7] , 3)

results_zoo_type_df$Century = as.factor(results_zoo_type_df$Century)

levels(results_zoo_type_df$Century) = c(10, 11, 5, 6, 7, 8, 9)
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Table 10: ZOO - Weighted mean proportions of ranked animals, printed by century and site type.

Century Type Pigs Cattle Caprine Dom..Fowl Edible. W..Mammals
5 Urban 0.391 0.218 0.272 0.097 0.022
5 High status  0.333  0.167 0.267 0.167 0.067
5 Rural 0.321 0.385 0.256 0.038 0.000
6 Urban 0.304 0.284 0.192 0.170 0.050
6 High status  0.333  0.178 0.267 0.156 0.067
6 Rural 0321 0.313 0.267 0.079 0.021
7 Urban 0.277 0.208 0.316 0.123 0.077
7 High status  0.314  0.238 0.248 0.133 0.067
7 Rural 0.333  0.267 0.200 0.133 0.067
8 Urban 0.274 0.139 0.332 0.191 0.064
8 High status  0.267  0.333 0.200 0.133 0.067
8 Rural 0.333  0.267 0.200 0.133 0.067
9 Urban 0.300 0.200 0.400 0.100 0.000
9 High status  0.256  0.280 0.243 0.080 0.142
9 Rural 0.400 0.300 0.200 0.000 0.100
10 Urban 0.326  0.200 0.243 0.100 0.130
10 High status  0.256  0.280 0.243 0.080 0.142
10 Rural 0.400 0.300 0.200 0.000 0.100
11 Urban 0.328 0.206 0.266 0.129 0.071
11 High status  0.322  0.222 0.219 0.133 0.104
11 Rural 0.400 0.300 0.200 0.000 0.100

results_zoo_type_samplesize_df <-
as.data.frame(results_zoo_type_samplesize)

results_zoo_type_samplesize_df <-
results_zoo_type_samplesize_df 7>
mutate_at(vars(3), as.numeric)

results_zoo_type_samplesize_df[, 3] <-
round(results_zoo_type_samplesize_df[, 3] , 3)

results_zoo_type_samplesize_df$Century = as.factor(
results_zoo_type_samplesize_df$Century
)

levels(results_zoo_type_samplesize_df$Century) = c(10, 11, 5, 6, 7, 8, 9)

pigs_by_type <-
ggplot(data = results_zoo_type_df, aes(
fill = factor(Century, levels = c(5, 6, 7, 8, 9, 10, 11)),
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x =Type,
y = Pigs
)) +
geom_bar (position = "dodge", stat = "identity") +
theme_pubclean() +
theme (legend.position = "none") +

scale_fill_grey() +

labs(title = "Pigs",
x = "

y = ||%||’

£ill = "Chronology")

Table 11: ZOO - Effective weighted sample sizes for each century and site type.

Century Type Effective Size
5 Urban 33.333
5 High status 3.000
5 Rural 3.250
6 Urban 65.000
6 High status 4.500
6 Rural 3.250
7 Urban 36.166
7 High status 2.100
7 Rural 1.000
8 Urban 32.834
8 High status 0.600
8 Rural 1.000
9 Urban 0.834
9 High status 3.100
9 Rural 1.250
10 Urban 3.833
10 High status 3.100
10 Rural 2.500
11 Urban 36.584
11 High status 3.600
11 Rural 2.083
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Faunal remains
Means (%) of edible animal remains ranks, plotted by site type and chronology
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Figure 6: Means of faunal remains ranks by site type. Rural site data is scarcer from the 8th c. and the
results might not be reliable.
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5.4 Weighted means by geography

The process of calculating weighted means of animal remains ranks proportions by site geography
and chronology is identical as the one described above for site type. The only change is in the variable
name, and the code has hence been omitted.

6 Proxy integration

6.1 Method overview

Research in the past has considered archacobotanical and zooarchaeological studies mostly indepen-
dently for pragmatic reasons. The integrated examination of these dataset types can be challenging,
because of the risk of not comparing like with like. A strategy proposed by Amber VanDerwarker
(2010) guided the development of this integrating methodology. Firstly, I created a list of species
and taxa of interest for this analysis. The botanical assemblage has been converted into relative ranks
proportions as shown earlier in this document. The faunal assemblage did not present major biasing
problems, but was converted in relative ranks for comparability. Further, the results were the same as
a simple conversion into relative frequencies. The fish category has been excluded because it was
not possible to determine if every excavation reported it. After the conversion to ranks, some plant
taxa has been merged together (grouped by means) so to facilitate the reading of the results. For
instance, all domestic fruits have been grouped into the category Domestic fruits. Subsequently,
the rank tables were subset by century, so that it was possible to calculate centuries rank averages.
The averages were calculated dividing the sum of all the seeds/NISP remains of a particular plant/taxa
by the total of all seeds/bones in the century of interest. Plants and animals were then combined by
each century. Finally, after VanDerwarker and Peres (2010, 88) the table was standardised so that the
sum of each cell equalled 1. To obtain this, each cell in the table was divided by the rows and columns
totals. This standardisation provides a measure of “how one unit of mass is distributed across the
cells” (Ibid., 87). Using the normalised table, I performed a correspondence analysis (CA) using the
package FactoMineR on R Studio (visualized using the package ggplot2). CA allows the reduction
of the dimensionality of multivariate nominal data to visualize it on a two-dimensional plot (Shennan
1997, 308). It is appropriate for exploring non-negative data (e.g. percentages or counts) in a table,
and examining the relationships between cells in a row (i.e. the assemblage of a particular century), in
a column (i.e. a group of taxa/species through different centuries), and their interrelationship (Baxter
2015, 101).

6.2 Correspondence analysis

Before running the correspondence analysis, it is necessary to pre-process the data as explained
above.

# PRE-PROCESSING
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Faunal remains
Medians (%) of edible animal remains, plotted by geography and chronology
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Figure 7: Medians of faunal remains by geographical feature. Rural site data is scarcer from the 8th
c. and the results might not be reliable.
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test <- cbind(results_zoo,results_bot)
test <- as.data.frame(test)

# Cleaning the dataframe

Millets <- rowMeans(test[,c(11,13)])
Pulses <- rowMeans(test[,16:23])

C.Fruits <- rowMeans(test[,c(25,26,28,30:36,39,41,42,43)]) # Cultivated fr.
Sp.Fruits <- rowMeans(test[,c(24,27,29,37,38,40,44)]) # Spontaneous fr.

test.simplified <- cbind.data.frame(
test[,c(1:5)],

"C.Wheat" = test$Triticum.aestivum.durum,
"Barley"=test$Hordeum.vulgare,

"Emmer" = test$Triticum.dicoccum,
"Einkorn" = test$Triticum.monococcum,

"Oats" = test$Avena.sp,

"Sorghum" = test$Sorghum.bicolor,
"Millets"= round(Millets, 2),
"Rye" = test$Secale.cereale,
"Pulses" = round(Pulses, 2),

"C. Fruits" = round(C.Fruits, 2),
"Sp. Fruits" = round(Sp.Fruits, 2)

# Normalising the table

test.simplified = test.simplified/sum(test.simplified)

When the normalised table is ready, it is finally possibly to perform a correspondence analysis using

the function CA from the package FactoMineR.

test.cca <- FactoMineR::CA(test.simplified, graph = T)

After performing the CA, it is good practice to check the scree plot to choose the most appropriate

dimensions that explain most variance.

We can then choose the first two dimensions.

eigenvalue percentage of variance

cumulative percentage of variance

dim1 0.0593446 43.66458
dim2 0.0346213 25.47364

43.66458
69.13822
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Table 12: Normalised table

transposed so that it would fit the page.

of botanical and faunal rank mean proportions. The table has been

V.CE VI.CE VII.CE VIII.CE IX.CE X.CE XI.CE Total
Pigs 0.0349650 0.0489510 0.0489510 0.0379620 0.0249750 0.0319680 0.0409590 0.2687313
Cattle 0.0319680 0.0159840 0.0119880 0.0089910 0.0209790 0.0199800 0.0199800 0.1298701
Caprine 0.0229770  0.0289710 0.0339660 0.0389610 0.0449550 0.0359640 0.0239760 0.2297702
Dom..Fowl 0.0069930 0.0049950 0.0039960 0.0139860 0.0019980 0.0019980 0.0099900 0.0439560
Edible. W..Mammals 0.0029970 0.0009990 0.0009990 0.0000000 0.0069930 0.0099900 0.0039960 0.0259740
C.Wheat 0.0059940 0.0079920 0.0119880 0.0139860 0.0079920 0.0069930 0.0049950 0.0599401
Barley 0.0059940 0.0079920 0.0109890 0.0119880 0.0079920 0.0049950 0.0069930 0.0569431
Emmer 0.0029970  0.0029970 0.0029970 0.0049950 0.0039960 0.0039960 0.0029970 0.0249750
Einkorn 0.0049950  0.0049950 0.0029970 0.0029970 0.0039960 0.0039960 0.0029970 0.0269730
Oats 0.0049950  0.0049950 0.0009990 0.0019980 0.0000000 0.0019980 0.0019980 0.0169830
Sorghum 0.0029970  0.0019980 0.0009990 0.0000000 0.0039960 0.0029970 0.0069930 0.0199800
Millets 0.0069930 0.0059940 0.0049950 0.0029970 0.0059940 0.0039960 0.0039960 0.0349650
Rye 0.0059940 0.0059940 0.0059940 0.0000000 0.0049950 0.0019980 0.0019980 0.0269730
Pulses 0.0019980 0.0029970 0.0019980 0.0039960 0.0019980 0.0009990 0.0009990 0.0149850
C. Fruits 0.0009990  0.0009990 0.0009990 0.0009990 0.0019980 0.0019980 0.0019980 0.0099900
Sp. Fruits 0.0009990  0.0009990 0.0009990 0.0000000 0.0009990 0.0029970 0.0019980 0.0089910
Total 0.1448551 0.1478521 0.1458541 0.1438561 0.1438561 0.1368631 0.1368631 1.0000000
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To interpret the results, we can plot them using the standard plot () function or the companion
package FactoExtra. To obtain a custom data visualization, it is possible to extract the coordinates
of the CA. The coordinates will then be used to create a scatterplot using the package ggplot2.

species_data.CA <- test.cca$col 7>
as.data.frame()

phases_data.CA <- test.cca$row %>%
as.data.frame()

# Creating a dataframe with a column of 'Types'. I will then merge this column
# to my species dataframe to color the points in the scatterplot

CA_Types <- data.frame(Type=1:16)
CA_Types$Type[6:13] <- "Cereals"
CA_Types$Type[14] <- "Pulses"
CA_Types$Type[15:16] <- "Fruits/Nuts"
CA_Types$Type[1:4] <- "Domestic mammals"
CA_Types$Type[5] <- "Wild animals"

# Merge the type column to the species data

species_data.CA <- cbind.data.frame(species_data.CA, CA_Types)

# Create a palette with the colors for CA_Types

Palette <- c("#ddalbe", "#582f0e", "#bc4749", "#92CF93", "#606c38")

# PLOT

CA.plot <- ggplot(species_data.CA) +

geom_vline(xintercept = c(0), color = "grey70", linetype

geom_hline(yintercept = c(0), color
# SPECIES
geom_point (
aes(
x=coord.Dim.1,
y=coord.Dim.2,
color=Type,
shape=Type),
size=3)+
annotate(geom = "point",
x = species_data.CA$coord.Dim.1,
y = species_data.CA$coord.Dim.2,
color= "white",
size = 1) +
annotate(geom = "text",

2) +

"grey70", linetype = 2) +
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x = species_data.CA$coord.Dim.1-0.01,

y = species_data.CA$coord.Dim.2,
label=rownames (species_data.CA),
fontface=3,
hjust = "right",
size = 3) +

# CENTURIES

annotate(geom = "text",

x = phases_data.CA$coord.Dim.1+0.02,
y = phases_data.CA$coord.Dim.2+0.02,

label=rownames (phases_data.CA),
hjust = "top",
colour="red4",

fontface=2,
size = 3) +
annotate(geom = "point",

x = phases_data.CA$coord.Dim.1,
y = phases_data.CA$coord.Dim.2,
colour="red4",

size = 3) +

annotate(geom = "point", # Just to create a bicolor point

x = phases_data.CA$coord.Dim.1,
y = phases_data.CA$coord.Dim.2,
colour="white",
size = 2) +

theme _minimal ()+

XXXIII

scale_color_manual(values = c("#ddalbe","#8B6969","#582f0e", "#606c38","#92CF93")) +

theme (legend.position = "bottom")+
labs(title = "Correspondence Analysis",
x="CA1 (43.66%)",
y="CA2 (25.47%)"
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Correspondence Analysis
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Figure 9: CA of the integrated botanical and faunal datasets.
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ABSTRACT: Grotta Guattari (San Felice Circeo, central Italy) is best known for the discovery
of a Neanderthal skull in 1939. New researches in an area never previously investigated (i.e.,
the so-called Antro del Laghetto), have been recently carried out by the Soprintendenza Arche-
/ JE— ologia, Belle Arti e Paesaggio per le Province di Frosinone e Latina with the collaboration of
archaeologists from “Tor Vergata” University, Rome. At least 25 raxa distributed in two layers

I' have been recognized. The most abundant species are Cervus elaphus, Crocuta spelaea and
© Bos primigenius, followed by Sus scrofa, Equus ferus and other taxa, including Felis silvestris,
-L AZ Panthera spelaea, Equus hydruntinus and Rupicapra sp., first reported in this cave. The faunal

remains were probably accumulated by the cave hyena. The dominance of the red deer, together
with the presence of chamois, ibex and Megaloceros giganteus, suggests that the bone deposit
accumulated during a climate stage colder than today. The ecological features of the raxa indicate
that the environment around the cave was forested though featuring large open spaces, wetlands
and rocky areas. The mammal assemblage from Layer 2 also suggests that the environment was
probably less forested and the climate slightly colder than on Layer 3.

KEYWORDS: QUATERNARY, CENTRAL ITALY, MAMMALS, PALEOCLIMATE, PALAE-
OENVIRONMENT

RIASSUNTO: Grotta Guattari (San Felice Circeo, Italia centrale) € nota soprattutto per il ritro-
vamento di un cranio di Neanderthal nel 1939. Recentemente sono state condotte nuove indagini
effettuate dalla Soprintendenza Archeologia, Belle Arti e Paesaggio per le Province di Frosinone
e Latina con la collaborazione di archeologi dell’Universita degli Studi di Roma “Tor Vergata”
in un’area mai indagata precedentemente, il cosiddetto Antro del Laghetto. Sono stati ricono-
sciuti almeno 25 faxa distribuiti in due strati. Le specie pit abbondanti sono Cervus elaphus,
Crocuta spelaea e Bos primigenius, seguite da Sus scrofa, Equus ferus e altri taxa tra cui Felis
silvestris, Panthera spelaea, Equus hydruntinus e Rupicapra sp. mai trovati in precedenza. |
resti faunistici furono probabilmente accumulati dalla iena delle caverne. La predominanza del
cervo unitamente alla presenza di camoscio, stambecco e Megaloceros giganteus, suggerisce che
il deposito osteologico si sia accumulato durante una fase climatica piu fredda di quella attuale.
Le caratteristiche ecologiche dei faxa presenti indicano che 1’ambiente circostante la grotta era
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prevalentemente boschivo con ampi spazi aperti, zone umide e aree rocciose. L’associazione di mammiferi dello Strato 2
suggerisce che probabilmente I’ambiente era meno boscoso e il clima era un po’ piu freddo dello Strato 3.

PAROLE CHIAVE: QUATERNARIO, ITALIA CENTRALE, MAMMIFERI, PALEOCLIMA, PALEOAMBIENTE

RESUMEN: Grotta Guattari (San Felice Circeo, centro de Italia) es mas conocida por el descubrimiento de un crdneo
de neandertal en 1939. Recientes investigaciones en un drea nunca antes investigada (el llamado Antro del Laghetto).
Han sido emprendidas por la Soprintendenza Archeologia, Belle Arti e Paesaggio per le Province di Frosinone e Latina
con la colaboracién de arque6logos de la Universidad “Tor Vergata” de Roma. Se han reconocido al menos 25 taxones
distribuidos en dos niveles. Las especies mas abundantes son Cervus elaphus, Crocuta spelaea'y Bos primigenius, tras las
que vienen Sus scrofa, Equus ferus y otros taxones que incluyen a Felis silvestris, Panthera spelaea, Equus hydruntinus
y Rupicapra sp., taxones reportados por vez primera en la cueva. Los restos de fauna probablemente fueron acumulados
por la hiena de las cavernas. La dominancia del ciervo, junto con la presencia de rebecos, cabras montesas y Megaloceros
giganteus, sugiere que el depdsito seo se acumulé durante una etapa climatica mds fria que la actual. Las caracteristicas
ecoldgicas de los taxones indican que el entorno de la cueva era boscoso con grandes espacios abiertos, humedales y
zonas rocosas. El conjunto de mamiferos del nivel 2 también sugiere que el ambiente probablemente fue menos boscoso
y el clima ligeramente mds frio que en el nivel 3.

PALABRAS CLAVE: CUATERNARIO, ITALIA CENTRAL, MAMIFEROS, PALEOCLIMA, PALEOAMBIENTE

INTRODUCTION

Grotta Guattari (San Felice Circeo, Latium, cen-
tral Italy; Figure 1) is a prehistoric site well known
since the fortuitous discovery in 1939 of the third
Neanderthal skull of Italian history after those from
Saccopastore in Rome (Blanc, 1939a, 1942; Sala-
ri et al., 2019a). Afterwards, also two Neanderthal
mandibles were found (Blanc, 1939a; Sergi & As-
cenzi, 1955). Several archaeological excavations
were carried out inside and outside the cave in the
following years collecting a large assemblage of
vertebrates and a few Mousterian artifacts (Blanc
& Segre, 1953; Taschini, 1979). The studies on
Guattari’s fauna allowed to recognize 17 genres
of large mammals (i.e., Lagomorphs, Carnivores,
Proboscideans, Perissodactyls and Artiodactyls),
4 taxa of small mammals, as many birds and one
of amphibians and reptiles (Blanc & Segre, 1953).
In these studies, Cervus elaphus prevailed over
Bos primigenius and Equus ferus (Blanc & Segre,
1953; Taschini, 1979; Stiner, 1991a, b; Alhaique
& Tagliacozzo, 2000). Subsequently, Piperno &
Giacobini (1991) analysed over 600 bone remains
from the paleosurface of the two main rooms of the
cave (i.e., Antro dell’Uomo and Vano Principale,
literally Chamber of the Man and Main Chamber)
belonging to 12 taxonomic groups and identified

the cave hyena as the main agent of bone accumu-
lation.

The construction works of a new visiting route
of the cave by the Soprintendenza Archeologia,
Belle Arti e Paesaggio per le province di Frosinone
e Latina led to additional archaeological investiga-
tions carried out with the collaboration of archae-
ologists of the “Tor Vergata” University of Rome.

The project began in 2018 with the cleaning
of the existing sections of the cave and a sound-
ing within the so-called Antro del Laghetto (i.e.,
Chamber of the small lake, see Piperno & Giaco-
bini, 1991), described for the first time by Blanc
(1939b), that opens in front of Antro dell’Uomo
(Figure 1) and was never investigated before. The
Antro del Laghetto has a maximum length of 9.93
m along the NE-SW axis and is narrow in width,
from 0.75 to 3.60 m. The excavation, divided in
seven “areas”, brought back to light a paleosur-
face (Layer 1), correlatable with that investigated
elsewhere since the 1939s, followed by two lay-
ers (Layer 2 and Layer 3) and a further layer with
several lithic artifacts, although it has only been
partially investigated at present (ongoing study by
Rolfo and colleagues). The Antro dell’Uomo and
Vano Principale paleosurface was dated 52 + 12
ky BP (Belluomini et al., 1990) and 51 + 3 ky BP
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FIGURE 1

Geographical location of the site (up) and plan of Grotta Guattari (down; after Blanc, 1939, modified). In ocher the paleosurface today (the little
skull indicates the position of the Neanderthal cranium discovered in 1939), in gray the archaeological trenches by A.C. Blanc and L. Cardini;

the red ellipse highlights the Antro del Laghetto.

(Schwarcz et al., 1991). Therefore, the two hyena
layers of Antro del Laghetto should be a little old-
er and referable to the final stages of the Marine
Isotope Stage (MIS) 4 (as supported by geological
studies and radiometric dating; Rolfo et al., 2023).
The paleosurface contained only a few fossil re-
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mains. The two underlying layers have yielded
a large amount of faunal remains, of which over
1300 have been taxonomically determined, and
around one hundred hyena coprolites. Moreover,
several bones and teeth of Homo neanderthalensis
have been identified. Layer 2 is 30 to 80 cm thick
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and is predominantly sandy with small rounded
limestone pebbles and many faunal remains; Layer
3 is on average 20 cm thick and it is characterized
by a greater presence of clasts, patches of greyish
compact sediment, calcareous concretions and
very fragmented faunal finds (ongoing study by
Rolfo and colleagues).

The aim of this work is to describe the new
faunal data from Layer 2 and Layer 3 of the Antro
del Laghetto at Grotta Guattari, and discuss in a
preliminary way its climate and environmental im-
plications.

MATERIAL AND METHODS

The faunal remains are stored within a ware-
house-laboratory in the town-hall building of San
Felice Circeo. A large percentage of the fossil re-
mains is covered by carbonate concretion, particu-
larly on the bones close to the paleosurface but also
on many of those recovered from the lower part of
the deposit. This did not hinder the anatomical and
taxonomic classification but sometimes prevented
accurate measurements and taphonomic obser-
vations (see Fiore et al., this volume). Fragments
of ribs and vertebrae and many fragments of long
bones, although anatomically identified but not ta-
xonomically determined, were counted among the
indeterminate. The ages of death were estimated
according to the stage of fusion of the long bone
epiphyses, and tooth eruption, replacement and
wear stages; the tables and observations of Baro-
ne (1974, 1981) and Grant (1982) for present-day
domestic cattle and horses (as a proxy for B. pri-
migenius and E. ferus), Bull & Payne (1982) for
Sus scrofa, Mariezkurrena (1983) for C. elaphus
and Brugal et al. (1997) for Crocuta spelaea, were
taken into account. The Minimum Number of Indi-
viduals (MNI) was calculated following Bokonyi
(1970); fallen antlers and fragment antlers of cer-
vids were not considered. The measurements were
taken with a standard calliper according to Driesch
(1976). The wither heights were estimated by the
coefficients of Kiesewalter (1888) for horse, Tei-
chert (1969) for wild boar, Matolcsi (1969) for au-
roch and those reported by Wilkens (1989) for red
deer.

The environmental reconstruction is based on
the ecology and biogeographical distribution of
the species found (see below). Moreover, this work
tentatively proposes the habitat weighting method,
already used for detailed environmental reconstruc-

tions based on small mammals (e.g., Lépez-Garcia
et al.,2014; Salari et al.,2019¢).

RESULTS AND DISCUSSION

Over 9000 fossil remains were examined of
which about 14.5% were taxonomically deter-
mined (Table 1). The most frequent species is C.
elaphus, followed by C. spelaea and B. primige-
nius, both in terms of number of identified speci-
mens and MNI (Tables 1 and 2). Both E. ferus and
S. scrofa are also abundant, while the other raxa
are less represented and some, that occur only with
1-5 remains, can be considered rare. All the taxa
described in previous studies have been found,
with the exception of the hippopotamus and the
European polecat. Moreover, a few species never
identified before, such as Felis silvestris, Panthe-
ra spelaea, Equus hydruntinus and Rupicapra sp.
have also been discovered (Petronio et al., 2021;
Supplementary material: Table 4).

Most of the remains refer to adult individuals,
while young individuals are very scarce. However,
it can be noted that C. spelaea is also represented
by an important percentage of old individuals, whi-
le Palaeoloxodon antiquus occurs only with a few
cubs or very young individuals (Table 2).

The wither heights were calculated whene-
ver possible. These were found to be between
140.2 and 151.4 cm (mean 145.1 cm) for E. ferus,
102.7 cm for S. scrofa, between 112.6 and 124.2
cm (mean 119.4 cm) for C. elaphus, and between
1439 and 179.3 cm (mean 159.1 cm) for B. pri-
migenius (Supplementary material: Table 5). The-
se wither heights are among the greatest for these
species in the Late Pleistocene of Italy (Conti et
al., 2010; Pandolfi et al., 2011; Di Stefano et al.,
2015; Salari et al., 2019b). Even C. spelaea from
Grotta Guattari is represented by large-size speci-
mens. The length of the upper carnassial (P4) is
between 37.6 and 44.0 mm (mean 40.6 mm), that
of the lower carnassial (m1) is between 29.2 and
34.2 mm (mean 31.1 mm), generally larger than the
living spotted hyena and the Late Pleistocene cave
hyena from nearby sites such as Cava Muracci and
La Sassa and among the largest of Western Europe
(Testu, 2006; Gatta et al., 2019, 2022; Iannucci et
al.,2021; Lewis & Werdelin, 2022).

A large part of the examined remains shows sig-
ns of gnawing by a large carnivore, plausibly the
cave hyena, including some human bones and of the
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Taxon L.2 L.3 Total
NR % NR % NR %

Testudinata 1 0,2 1 0,1

Aves 3 04 3 0,2
Lepus sp. 5 0,6 1 0,2 6 04
Canis lupus 7 0,9 3 0,6 10 0,7
Vulpes vulpes 15 1.8 7 13 22 1,6
Ursus spelaeus 3 0,6 3 0,2
Ursus arctos 11 1,3 19 3,7 30 2.2
Mustelidae 1 0,1 1 0,1

Felis silvestris 2 0,2 2 0,1

Panthera spelaea 1 0,1 1 0,2 2 0,1

Panthera pardus 3 04 3 0,2
Crocuta spelaea 163 199 125 240 288 21,5
Palaeoloxodon antiquus 2 0,2 5 10 7 0,5
Elephantidae 8 10 8 0,6
Stephanorhinus cf. S. hemitoechus 2 0,2 1 0,2 3 0,2
Rhinoceratidae 5 0,6 5 04
Equus ferus 55 6,7 25 4.8 80 6,0
Equus hydruntinus 8 1,5 8 0,6
Sus scrofa 55 6,7 39 75 94 70
Megaloceros giganteus 37 45 14 2,7 51 38
Cervus elaphus 230 28,1 113 21,7 343 25,6
Dama dama 40 49 20 38 60 45
Capreolus capreolus 2 0,2 4 0.8 6 04
Cervidae 30 37 33 63 63 4.7
Bos primigenius 135 16,5 98 18.8 233 174
Capra ibex 3 04 3 0.2
Rupicapra sp. 1 0,1 1 0,1

Caprinae 3 04 3 0,2
Total identified specimens 819 100 520 100 1339 100
Identified specimens 819 189 520 10,5 1339 144
Indeterminate bones 3513 81,1 4443 89,5 7956 85,6
TOTAL 4332 100 4963 100 9295 100

TABLE 1

Grotta Guattari (San Felice Circeo, Latium, Italy): number of remains (NR); L.: Layer.

same C. spelaea, and several fallen cervid antlers
are severely crunched (Fiore et al., this volume).
This evidence, together with the high taxonomic di-
versity with most of the adult individuals among the
ungulates and abundant C. spelaea remains and the
occurrence of numerous cave hyena coprolites (see
Stiner, 1990; Piperno & Giacobini, 1991; Diedrich,
2012; Gatta et al., 2019, 2022), suggest that C. spe-
laea was the main agent of bone accumulation.

The distribution of skeletal elements of the main
ungulates (Table 3) shows that most belong to the
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extremities (carpal and tarsal bones, metacarpus,
metatarsus and phalanges) followed by the skull.
This, particularly for the teeth and the small bo-
nes of the carpus and tarsus, can be attributed to
their compact and resistant structure and conse-
quently to their recognizability (see Marean 1991).
However, the limb bones are also well represented,
particularly the forelimb. These distributions of
skeletal elements, together with the abundance of
cervid fallen antlers and the low survival rate, ex-
cept for the humerus of S. scrofa and the metatarsus
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Layer 2 Layer 3

Taxon

MNI % vy 'y ya a o MNI % vy 'y vya a o
Lepus sp. 2 24 2 1 1,7 1
Canis lupus 12 1 1 1,7 1
Vulpes vulpes 3 3,6 3 1 1,7 1
Ursus spelaeus 1 1,7 1
Ursus arctos 3 3,6 1 2 2 34 2
Mustelidae 1 12 1
Felis silvestris 1 12 1
Panthera spelaea 1 12 1 1 1,7 1
Panthera pardus 1 12 1
Crocuta spelaea 14 16,7 1 1 7 5 12203 1 1 7 3
Palaeoloxodon antiquus 1 12 1 2 34 2
Elephantidae 1 12 1
Stephanorhinus cf. S. hemitoechus 2 24 1 1 1 1,7 1
Rhinoceratidae 1 12 1
Equus ferus 6 72 1 5 3 52 1 1 1
Equus hydruntinus 2 34 2
Sus scrofa 7 8.4 2 4 1 5 8,06 1 1 3
Megaloceros giganteus 4 48 4 1 1,7 1
Cervus elaphus 15 18,1 3 1 9 2 13 224 2 10 1
Dama dama 4 48 4 2 34 2
Capreolus capreolus 1 12 1 2 34 2
Bos primigenius 11 133 1 2 7 1 8 13,8 1 1 5 1
Capra ibex 1 1,2 1
Rupicapra sp. 1 1,2 1
Caprinae 1 12 1
TOTAL 83 100 4 10 2 58 9 58 100 4 6 2 41 5

TABLE 2

Grotta Guattari (San Felice Circeo, Latium, Italy): minimum number of individuals (MNI); vy: very young; y: young; ya: young-adult;

a: adult; o: old.

of C. elaphus (Supplementary material: Table 6),
suggest that the cave hyena has mainly introduced
portions of carcasses or single anatomical elements
of preyed or scavenged animals within the cave.

Although there has been a selection by the cave
hyena, the ecological features of the faxa found and
their percentages, particularly of the ungulates (Ta-
bles 1 and 2), provide some useful indications to
preliminary reconstruct the environmental landsca-
pe and the climate of Circeo Promontory during the
final phases of MIS 4.

Among the ungulates, the wild boar prefers
woods and wetlands, the red deer is particularly
common in open woods with large grassy clea-
rings, the fallow deer preferably lives in sparse
woods or Mediterranean scrub, the roe deer is a
typically woody species preferring hardwood fo-

rests rich of brushwood and clearings, while M.
giganteus and P. antiquus seem to have frequen-
ted different environments with a predilection for
woods and forests near water bodies (Boitani er
al., 2003; Petronio et al., 2014; Callaway, 2016).
The chamois attend coniferous and hardwood
woody areas with rich brushwood spaced by roc-
ky walls and stony zones, alpine prairies, bare
patches and grassy ledges, the ibex prefers open
and arid spaces and rocky mountain areas, whi-
le the aurochs preferred open forest or grasslands
with woods rich of glades (Boitani et al., 2003;
Pandolfi et al., 2011). Equus ferus, E. hydrunti-
nus and Stephanorhinus hemitoechus prefer open
environments like steppes and grassland (Conti et
al., 2010; Pandolfi et al., 2011; Salari & Masse-
ti, 2016). The Italic hare is a species adapted to
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Crocuta spelaea
L.2 L.3 L.2

Skeletal elements

Equus ferus

Sus scrofa Cervus elaphus  Bos primigenius

L.3 L.2 L.3 L.2 L.3 L.2 L.3

Horn/Antler 47 23 2 3
Skull 12 6 5 3
Maxillary 5 6 4
Upper teeth 39 37 8 5 9 7 11 10 9 12
Mandible 17 9 3 5 3
Lower teeth 52 51 9 8 10 16 16 4 5 7
Indeterminate teeth 3 2
Atlas 4
Axis 1 2 2
Vertebrae 8 3 7 6 10 2
Scapula 1 2 3 7 4
Humerus 1 13 7 12 1 12 7
Radius 1 17 7 15 5
Ulna 9 1 2 1 2 1 3 2
Carpal bones 1 3 1 4 2 5 6
Metacarpus 3 6 2 1 16 9 10 11
Pelvis 1 1 2 1 3
Femur 3 1 1 2 1 5 4
Patella 2 1
Tibia 2 1 1 14 7 6 1
Fibula
Malleolar bone 1 2
Talus 2 1 1 8 3 6 6
Calcaneus 3 1 10 5 6 4
Tarsal bones 1 2 5 6 4
Metatarsus 2 1 6 28 12 9 7
Metapodial bones 5 2 1 18 5 2
Sesamoids 1
Phalanx I 1 3 1 3 1 2 6 1
Phalanx II 3 1 1 1 1 4 1
Phalanx IIT 1
TOTAL 163 125 55 25 55 39 230 113 135 98
TABLE 3

Grotta Guattari (San Felice Circeo, Latium, Italy): distribution of anatomical elements of Crocuta spelaea and the main ungulates; L.: Layer.

live in several environments but seems to prefer
shrubby dry areas and prairie alternated to hard-
wood forest with large grassy clearings; instead,
the European hare has rather open habitats like
grassland and steppe (Amori et al., 2008). About
the carnivores, wild cat and brown bear prefer
woodland areas near water sources, while wolves
and foxes are animals adapted to a variety of envi-
ronments generally settling the den in woodlands
with gorges and stony zones (Boitani et al., 2003).
Cave lion and cave hyena seem to have frequen-
ted different environments, with a predilection
for open spaces, like the extant lion and spotted
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hyena of the savannah, while the leopard adapts
to evergreen forests, savannas, woods, rocky hills
and swamps (Dorst & Dandelot, 1988).

Therefore, it is plausible that the landscape su-
rrounding the cave was mostly covered with wood
and forests with large clearings alternating to open
spaces with steppe and grassland, marginal rocky
areas in the highest part of the promontory and pro-
bably coastal wetlands.

The habitat weighting method can be useful to
reconstruct the environmental variations of the Cir-
ceo Promontory during the final stages of MIS 4.
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Taking into account the weighted partition of the
habitats frequented by the ungulates (Supplemen-
tary material: Table 7) and their percentage varia-
tions in the two layers (Supplementary material:
Table 8), it seems that between Layer 2 and Layer
3 there were only small differences in the landsca-
pe. Indeed, it can be seen that when Layer 2 was
deposited the environment was less wooded and
with a little more wetlands and rocky areas than at
the time of Layer 3 (Figure 2).

Although sporadic, the occurrence of chamois
and ibex, together with the clear dominance of the
red deer over the fallow deer and the occurrence
of M. giganteus, that reached central and southern
Italy only in the colder phases of the Late Pleis-
tocene (Petronio et al., 2014), suggests that the
faunal deposit of Grotta Guattari was accumulated
in colder conditions than the present, as confirmed
by pollen analyses and radiometric dating (Rolfo
et al., 2023). Given that ibex and chamois appear
only in Layer 2 and that M. giganteus occurs in this
same layer with a higher percentage than in Layer
3, it can be assumed that at the time of deposition
of Layer 2 the climate was a little colder than at the
time of Layer 3.

CONCLUSIONS

The recent excavation of the Antro del Laghetto
in Grotta Guattari confirmed the widespread presen-
ce of H. neanderthalensis in the Circeo Promontory.
About 9300 faunal remains, of which over 1300 ta-
xonomically determined, have been analyzed. At
least 25 taxa have been recognized, including some
(i.e., Felis silvestris, Panthera spelaea, Equus hy-
druntinus and Rupicapra sp.) not identified during
previous investigations of the site. The cave hye-
na was probably the main accumulation agent of
faunal remains. The most abundant species are C.
elaphus, C. spelaea and B. primigenius, followed
by S. scrofa and E. ferus; all these species were
relatively large in size. The ecological features of
the faxa suggest that the environment surrounding
the cave plausibly was mainly forested with large
open spaces, wetlands and steep rocky areas. The
occurrence of chamois, ibex and M. giganteus and
the clear dominance of the red deer over the fallow
deer suggest that the faunal remains were accumu-
lated in colder times than the present day. Finally,
the analysis of the faunal remains made it possible
to record a cold oscillation in the final stages of MIS
4. The mammal assemblage from Layer 2 indicates

FIGURE 2
Grotta Guattari (San Felice Circeo, Latium, Italy): percent ratio of the ungulates from Layer 2 and Layer 3 according to the partition of the habi-

tats (see Supplementary material: Tables 7 and 8).
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that probably the climate was a little colder and the
environment less forested in the Circeo Promontory
than at the time of Layer 3.
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SUPPLEMENTARY MATERIAL

Previous works Antro del Laghetto

Lepus europaeus

Lepus sp.

Canis lupus

Canis lupus

Vulpes vulpes

Vulpes vulpes

Ursus spelaeus

Ursus spelaeus

Ursus sp. cf. arctos

Ursus arctos

Putorius putorius
Mustelidae
Felis silvestris
Panthera spelaea
Felis pardus Panthera pardus

Hyaena crocuta spelaea

Crocuta spelaea

Elephas antiquus

Palaeoloxodon antiquus

Rhinoceros Merckii

Stephanorhinus cf. S. hemitoechus

Rhinoceratidae

Equus caballus

Equus ferus

Equus hydruntinus

Hippopotamus amphibius

Sus scropha

Sus scrofa

Giant deer

Megaloceros giganteus

Capreolus capreolus

Capreolus capreolus

Cervus elaphus

Cervus elaphus

Dama dama

Dama dama

Cervidae

Bos primigenius

Bos primigenius

Capra ibex

Capra ibex

Rupicapra sp.

Caprinae

TABLE 4

Large mammals (Lagomorphs, Carnivores, Proboscideans, Perissodactyls and Artiodactyls) from Grotta Guattari (Latium, Late Pleisto-

cene) according to Blanc & Segre (1953), Stiner (1994) and this work (by Petronio et al. 2021, updated).
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n. skeletal element species wither height
Equus ferus
862 metatarsus I1I 140.2
931 metacarpus 11T 141.7
995 metacarpus 1T 141.7
2347 metacarpus 11T 1423
892 metacarpus I1I 1442
2138 metacarpus 1T 148.7
US 20 metacarpus 11T 150.6
824 metatarsus I1I 151.4
mean 145.1
Sus scrofa
2304 metacarpus IV 102.7
Cervus elaphus
485 metatarsus 112.6
592 metatarsus 115.5
US 20 calcaneus 117.6
871 calcaneus 117.6
2176 metacarpus 120.1
916 metacarpus 1219
2478 calcaneus 122.1
846 calcaneus 122.6
UsS 54 calcaneus 1242
mean 1194
Bos primigenius
525 metatarsus 1439
542 metatarsus 146.6
530 metacarpus 1514
4037 metacarpus 152.6
4014 metacarpus 154.5
840 metatarsus 156.4
2154 metatarsus 156.4
3775 metacarpus 157.6
606 metatarsus 161.9
711 metacarpus 166.9
2449 metatarsus 1674
548 radius 172.9
660 radius 1793
mean 159.1
TABLE 5

Grotta Guattari (Latium, Late Pleistocene): Wither height of the main ungulates, according to the coefficients of Kiesewalter (1888) for
horse, Teichert (1969) for wild boar, Matolcsi (1969) for auroch and those reported by Wilkens (1989) for red deer.
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Equus ferus Sus scrofa Cervus elaphus ~ Bos primigenius

L.2 L.3 L.2 L.3 L.2 L.3 L.2 L.3
Humerus 0,00 0,00 0,93 0,70 040 0,04 0,55 044
Radius 0,08 0,00 0,21 0,00 0,57 0,27 0,68 031
Ulna 0,17 0,00 0,00 0,10 0,07 0,04 0,14 0,13
Metacarpus 0,50 033 0,07 0,05 0,53 0,35 045 0,69
Femur 0,08 0,00 0,00 0,10 0,07 0,04 0,23 0,25
Tibia 0,08 0,00 0,07 0,00 047 0,27 0,27 0,06
Metatarsus 0,50 0,08 0,00 0,00 0,93 046 041 044

TABLE 6

I

Grotta Guattari (Latium, Late Pleistocene): Survival rate (minimum number of elements / number of expected elements) of the main

ungulate long bones; L.: Layer

Taxon Open spaces Wood and forest ~ Open woodland Rocky Wetland
P. antiquus 0.20 0.40 0.20 0.20
S. hemitoechus 0.70 0.10 0.20
E. ferus 1.00
E. hydruntinus 1.00
S. scrofa 0.30 0.30 0.40
M. giganteus 0.20 0.20 0.30 0.30
C. capreolus 1.00
C. elaphus 0.75 0.25
D. dama 0.25 0.75
B. primigenius 0.40 0.30 0.30
C.ibex 0.50 0.50
Rupicapra sp. 0.33 0.33 0.33

TABLE 7

Grotta Guattari (Latium, Late Pleistocene): Distribution by habitat of the ungulates. Data from Dorst & Dandelot (1988), Boitani et al.
(2003), Amori et al. (2008), Conti et al. (2010), Pandolfi et al. (2011), Petronio et al. (2014), Callaway (2016), Salari & Masseti (2016)

and references therein.
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Layer 2 Layer 3
Taxon
MNI % MNI %
P. antiquus 1 1.89 2 513
S. hemitoechus 2 3.77 1 2.56
E. ferus 6 11.32 3 7.69
E. hydruntinus 2 5.13
S. scrofa 7 1321 5 12.82
M. giganteus 4 7.55 1 2.56
C. capreolus 1.89 2 5.13
C. elaphus 15 28.30 13 3333
D.dama 4 7.55 2 5.13
B. primigenius 11 20.75 8 20.51
C.ibex 1 1.89
Rupicapra sp. 1 1.89
Total 53 100 39 100
TABLE 8

Grotta Guattari (Latium, Late Pleistocene): Percent ratio among the ungulates, according to the minimum number of individuals (MNI).
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Non solo per cavalieri.

Ruoli e valenze del cavallo sui semata attici di eta classica
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RIASSUNTO: La produzione di monumenti funerari (semata) in marmo costituisce una delle
piu alte espressioni della scultura attica di periodo classico. Al di 1a di una possibile influenza
delle iconografie partenoniche, le immagini di cavalli in questo contesto mostrano particolari
combinazioni di fenotipi che, alla luce del riesame delle antiche trattazioni, sembrano trovare un
puntuale riscontro nelle prescrizioni lasciateci da Senofonte e Simone di Atene. Sempre nell’am-
bito dei semata attici, la prospettata possibilita di identificare i cavalieri grazie alla sola presenza
del cavallo, sulla base della lettura di alcuni autori, sembra essere complicata dalla scarsita di in-
dicazioni che vengono dall’epigrafia e dalla prosopografia dei defunti. Proprio un’attenta analisi
iconografica permette invece di identificare al fianco di questi animali un’ampia serie di figure
sociali, che concorrono a mostrare I’importante simbolismo attribuito al cavallo, inteso come
elemento aristocratico e bene di lusso.

PAROLE-CHIAVE: CAVALLO, CAVALIERI, SEMATA, ATENE, ETA CLASSICA

ABSTRACT: The production of marble funerary monuments (semata) represents one of the high-
est expressions of Attic sculpture in Classical Antiquity. Beyond the influence of the sculptures
of the Parthenon, horse representations show here a particular combination of phenotypes, which
seem to fit precisely the prescriptions left by Xenophon and Simon of Athens. As suggested by
some authors, among the semata from Attica, the identification of Athenian knights through only
the presence of horses seems very difficult to confirm due to the lack of epigraphic and prosopo-
graphic data. Thanks to a careful iconographic analysis, one can nevertheless recognize on the
flanks of these animals a wide range of social figures which evidence the rich symbolism of this
animal, both as an aristocratic element and a luxury good.

KEYWORDS: HORSE, HORSEMEN, SEMATA, ATHENS, CLASSICAL ANTIQUITY

RESUMEN: La produccién de monumentos funerarios de marmol (semata) representa una de
las mas altas expresiones de la escultura atica en la Antigiiedad clasica. Mas alla de la influen-
cia de las imdgenes del Partendn, las representaciones de caballos muestran aqui una particular
combinacién de fenotipos, que parecen ajustarse con precision a las prescripciones dejadas por
Jenofonte y Simén de Atenas. Como sugieren algunos autores, entre los semata del Atica, la
identificacion de los caballeros atenienses a través de la sola presencia de caballos parece muy
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dificil de confirmar debido a la falta de datos epigraficos y prosopograficos. Gracias a un cuidadoso analisis iconogréfico,
se puede reconocer sin embargo en los flancos de estos animales una amplia gama de figuras sociales que evidencian el
rico simbolismo de este animal, tanto como elemento aristocratico como bien de lujo.

PALABRAS CLAVE: CABALLO, JINETE, SEMATA, ATENAS, ANTIGUEDAD CLASICA

IL CAVALLO NELLA SOCIETA ATENIESE DI
ETA CLASSICA: UN SIMBOLO ESCLUSIVO?

Nel descrivere le classi sociali dell’ Atene a lui
contemporanea, il filosofo Aristotele — o pill pro-
babilmente uno dei suoi allievi — tramanda i criteri
con cui, oltre due secoli prima, il celebre legislatore
Solone aveva suddiviso la popolazione dell’Attica
su base censitaria (Res. Publ. 7, 4): al primo posto
sono ricordati i pentacosiomedimni, ossia coloro
che in un anno riescono a trarre dalle loro proprieta
500 misure di prodotto fra aridi e liquidi; a questi
seguono poi i cavalieri (imtmelc), con una rendita
di 300 misure annue, e ancora gli zeugiti, con 200
misure, per arrivare infine ai teti (fra i quali sono
compresi anche i nullatenenti). Unica deroga alla
rigida ripartizione soloniana ¢ segnalata per la clas-
se dei cavalieri, i quali sembrano essere qualificati
come tali anche in forza della capacita di mantenere
a proprie spese un cavallo. A riprova di cio, I’auto-
re dell’opera adduce il caso della statua di un certo
Anthemion figlio di Diphilos, eretta sull’acropoli di
Atene e consistente nell’immagine di un giovane
uomo al fianco di un cavallo: Anthemion era infatti
riuscito a passare dalla classe dei teti a quella dei
cavalieri, e per tale motivo aveva scelto di offrire in
dono questo particolare gruppo scultoreo, dal mo-
mento che il cavallo costituiva il simbolo dell’ap-
partenenza a questa specifica categoria sociale. Le
implicazioni della vicenda di Anthemion e della sua
scultura votiva sembrano tuttavia incontrare una
serie di ostacoli non irrilevanti: da un lato, infatti,
la veridicita di questo assunto non sembra convin-
cere del tutto lo stesso Aristotele, che preferisce dar
credito alla sola possibilita di una suddivisione dei
cittadini sulla base del censo; dall’altro, gli studi
pit recenti hanno suggerito come, da un punto di
vista iconografico, almeno nella sfera della scultura
funeraria attica di periodo classico il cavallo sem-
bri costituirsi quale attributo di personaggi che non
sempre appaiono qualificabili con sicurezza come
cavalieri (Margariti, 2019: 136).

IL MONDO DEI SEMATA ATTICI:
CRONOLOGIA, CLASSI TIPOLOGICHE E
METODO DI INDAGINE

Proprio il variegato mondo dei semata (monu-
menti funerari) di matrice attica rappresenta, per
omogeneita di linguaggio e ricchezza di documen-
tazione, un’eccezionale lente attraverso cui analiz-
zare il riflesso dell’antica societa ateniese, fra I’ulti-
mo trentennio del V e (quasi) tutto il IV secolo a.C.
(Marchiandi, 2011: 29-34). Questo genere di pro-
duzioni, realizzate con il largo impiego di pregiati
marmi locali, inizia infatti a fare la sua comparsa
ad Atene intorno al 430-420 a.C., conoscendo poi
nell’arco del IV secolo una strepitosa fioritura; tale
fenomeno va tuttavia ad esaurirsi rapidamente gia
dopo il 317-307 a.C., anche in forza del drastico
freno alle manifestazioni del lusso imposto da un
decreto del governatore locale, Demetrio di Falero
(Cic. De leg. 2, 64-65).

Per tentare di esplorare al meglio la figura e le
possibili implicazioni del cavallo nei semata attici
di periodo classico, dal duplice punto di vista dei
fenotipi etnici dell’animale e della sua associazione
con alcune categorie sociali, ¢ stato preso in esame
un campionario di 73 monumenti (pubblici e priva-
ti), su cui sono rintracciabili rappresentazioni di de-
strieri (Tanganelli, 2019). I monumenti considerati
si caratterizzano per differenti forme, dimensioni e
significati (Marchiandi, 2011: 52-60): si va infatti
dalle stele funerarie con decorazioni a basso e altori-
lievo, sulle quali il defunto con il cavallo puo essere
effigiato singolarmente oppure in compagnia di altri
individui, fino ai piccoli e grandi vasi funerari mo-
noansati con scene a bassorilievo (lekythoi), spesso
presenti in numero maggiore delle stele figurate e
non di rado impiegati come elementi decorativi dei
recinti funerari. A questi fanno seguito alcuni parti-
colari vasi marmorei con doppia ansa (loutrophorot),
che sembrano aver marcato le sepolture dei soli de-
funti maschi, morti senza aver contratto matrimonio.
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Infine, si aggiungono all'elenco le sculture cosiddette
“accessorie” (statue a carattere decorativo), e ancora
le eventuali basi per semata decorate in rilievo.

Prima di entrare nel vivo della discussione sui
semata dei cavalieri, potra essere utile portare all'at-
tenzione una questione di carattere squisitamente
terminologico, in relazione alla definizione di que-
sta particolare categoria sociale: giovera infatti ri-
cordare come con il termine imtelc si indicassero
ad Atene, ad uno stesso tempo, sia i cavalieri in-
tesi come membri del ceto equestre, sia i cavalieri
nell’accezione di militari combattenti a cavallo. Se
tuttavia, come anche Senofonte ricorda (Mag. Eq.
9, 5), ’appartenenza di un cittadino maschio adulto
al ceto equestre non sempre si traduceva meccani-
camente nella sua partecipazione alle attivita milita-
ri, si deve altresi rilevare come, a partire dall’eta di
Pericle, la progressiva apertura dei ranghi della ca-
valleria ateniese anche a cittadini di classi inferiori
—disposta per supplire alla cronica carenza di nuove
reclute, ben esemplificata dalla storia di Anthemion
— dovette portare alla formazione di un esercito la
cui composizione ormai non risultava pit omoge-
nea per estrazione sociale dei suoi componenti (Pi-
schedda, 2015: 78). In questo senso, occorre quindi
stabilire quale genere di immelg ci si possa aspettare
di rintracciare sui semata attici, al fianco dei cavalli.
Dal momento che gran parte dei monumenti si li-
mita a tramandare scarsissime informazioni biogra-
fiche sul conto dei relativi proprietari — attraverso
una ricorrente e stringata sequenza onomastica, ar-
ticolata nella formula nome proprio + patronimico
+ etnico — I’analisi epigrafica e prosopografica non
aiuta a ricostruire (se non in rarissimi casi) le fami-
glie di origine dei differenti individui (Tanganelli,
2019). Per tale motivo, sembra quindi preferibile
indagare la presenza dei cavalieri nel mondo dei
semata attici solo in un’ottica militare, attraverso
un’indagine di carattere iconografico che tenga con-
to non soltanto della presenza dei cavalli, ma anche
dell’indicazione data dalla panoplia; per contro, la
semplice foggia delle vesti dei defunti appare in
sé troppo generica, € per questo non sufficiente a
qualificare da sola un membro dell’esercito ateniese
(Spence, 1993: 29).

L’ICONOGRAFIA DEI CAVALLI SUI SEMATA
ATTICI

Per quanto concerne le rappresentazioni di ca-
valli nell’ambito dei semata attici d’eta classica,
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come premesso, €sse possono essere rintracciate,
tramite i corpora disponibili, su poco piu di settan-
ta esemplari (Woysch-Méautis, 1982; Clairmont,
1993). E stato sostenuto come queste iconografie
zoomorfiche sembrino essere in una certa misura
debitrici degli splendidi cavalli fidiaci presenti sul
Partenone di Atene (Markman, 1969: 88-91). Que-
sta rilevazione puo essere in buona sostanza con-
divisa, tanto piu che, con la chiusura del cantiere
partenonico, le locali maestranze, perfezionatesi
nella lavorazione del marmo, potrebbero essersi
verosimilmente orientate verso una nuova com-
mittenza, di carattere privato, mettendo a frutto la
decennale esperienza maturata sull’ Acropoli sotto
la direzione di Fidia. Occorre tuttavia sottolineare
fin da subito come, contrariamente alle altre im-
magini di animali presenti nelle necropoli dell’ At-
tica — come ad esempio i cani (Tanganelli & Mas-
seti, 2019) — i cavalli sui semata funerari appaiano
raffigurati solo sui monumenti a rilievo. Mentre
infatti fra i semata attici di periodo arcaico risulta-
no attestate (seppur in numero esiguo) vere e pro-
prie statue di defunti a cavallo (Eaverly, 1955), le
necropoli attiche di eta classica non sembrano aver
mai restituito, fino ad oggi, alcuna traccia di statue
funerarie di carattere equestre. Similmente, anche
il monumento osservato dal periegeta Pausania in
prossimita della Porta del Dipylon, descritto come
émiOnua e attribuito alla mano dello scultore Pras-
sitele (Graec. Descr. 1,2, 3), potrebbe essere inte-
so tanto nell’accezione di statua, quanto in quella
di stele.

A partire dall’analisi dei soli semata in rilievo,
si pone dunque il problema di una definizione del
tipo di immagini equestri cosi come rappresentate
dagli scultori attici. Tentando di superare in questa
sede il concetto di razza — difficilmente applicabi-
le alle iconografie antiche, soprattutto in assenza
di puntuali indicazioni piu sicure — la moderna
scienza zoologica definisce per la classificazio-
ne dei cavalli due principali tipologie (Masseti,
2018: 155-158): sulla base dei fenotipi etnici, si
possono infatti distinguere un tipo di cavallo con-
venzionalmente detto “orientale” (o arabo) e uno
detto “occidentale” (o berbero). Nel primo tipo,
I’animale mostra in generale un profilo del muso
dritto, semi-concavo o concavo, un’incollatura
snella e arcuata, un fisico nel suo complesso slan-
ciato e un’attaccatura della coda alta; nel secondo
tipo, invece, si rileva un profilo del muso dritto, se-
mi-convesso 0 convesso, una poderosa incollatura
di forma tronco-piramidale, un fisico pii massic-
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cio e un’attaccatura della coda bassa. Con 1’ovvia
premessa che I’arte classica mantiene sempre un
certo livello di idealizzazione, senza la pretesa di
rappresentare la realta in un’ottica che potremmo
definire “scientifica”, I’analisi dei destrieri sui se-
mata attici si mostra comunque di grande interesse
dal punto di vista dei fenotipi di questi animali. In-
fatti, al netto di alcune rappresentazioni eccessiva-
mente danneggiate o lacunose, una considerevole
parte degli esemplari esaminati (67%) appare qua-
lificata da specifiche caratteristiche ricorrenti, che
sembrano avvicinare maggiormente i cavalli attici
al tipo “orientale” (Tanganelli, 2019): si evidenzia-
no, in particolare, un profilo del muso spesso dritto
o lievemente concavo, una corporatura solida ma
al contempo slanciata e un’attaccatura della coda
alquanto alta. L’unica eccezione per questo tipo
iconografico ¢ rappresentata dall’incollatura dei
destrieri, che sui semata si mostra di solito decisa-
mente massiccia — e dunque piu affine, come detto,
a quella caratteristica dei cavalli di tipo “occiden-
tale”. In rapporto alle figure umane, infine, si rileva
come le dimensioni degli esemplari raffigurati non
sembrino essere mai particolarmente elevate: que-
sto dato potrebbe far pensare alla rappresentazio-
ne di un tipo di cavallo affine al cd. “cavallo baio
dell’Egeo”, una delle pil antiche razze ancora oggi
osservabili in taluni ambienti insulari della Grecia,
la cui altezza al garrese si aggira attorno ai 100-120
cm (Masseti, 2018: 158-160).

La possibilita che i destrieri effigiati sui semata
attici rappresentino in molti casi un tipo specifico
di cavallo, forse non casualmente tratteggiato in
questo modo, sembra essere suggerita da alcuni
frammenti superstiti dell’opera di Simone di Ate-
ne. Autore, intorno alla meta del V secolo a.C., di
un rinomato trattato — oggi in gran parte perduto
— sulle caratteristiche fisiche dei cavalli, e ritenuto
da Senofonte una vera e propria autorita in questo
campo (De re eq. 1, 1), Simone offre una descrizio-
ne assai dettagliata di quelle che, a suo dire, sono
le caratteristiche del miglior tipo di cavallo: “(...)
bisogna che il cavallo sia corto in alto e piccolo
in basso; ossia, la zona che va dal garrese alla
groppa deve essere corta, quella che va dalle cosce
posteriori alle anteriori deve essere il piu piccola
possibile. (...) Deve avere 'incollatura dritta dalla
parte della testa, non ricurva nel suo sviluppo, e
pii spessa e larga possibile dalla parte del garrese.
Ma all’altezza delle ganasce l'incollatura deve es-
sere sottile, elastica (...); la testa deve essere molto
appariscente e leggera. Le narici devono essere il

piu grandi possibile (...) gli occhi grandi, il piu
possibile sporgenti e brillanti a vedersi, le orecchie
piccole (...). Le cosce non devono essere carno-
se (...). Deve avere la coda alta e, a partire dalla
groppa, folta e lunga” (Sestili, 2006: 33-34). Sor-
prendentemente, la descrizione offerta nei pochi
frammenti di trattato giunti fino a noi sembra trova-
re una notevole corrispondenza con i caratteri del
tipo iconografico rintracciabile sulla maggior parte
dei monumenti funerari attici fra V e IV secolo a.C.
Data la fama di cui Simone e la sua opera godettero
nell’ Atene di eta classica, potrebbe allora essere in-
teressante chiedersi se e fino a che punto le icono-
grafie equestri presenti sui semata delle necropoli
locali (ed eventualmente le immagini partenoniche
prima di loro) possano essere considerate debitrici
del modello di cavalcatura da questi tratteggiato —
se non addirittura rappresentative di una specifica
razza diffusa e apprezzata in territorio attico, e oggi
non meglio identificabile.

UOMINI E CAVALLI SUI SEMATA ATTICI:
ANALISI E INTERPRETAZIONE DEI
SOGGETTI

La presenza del cavallo sembra contribuire a
conferire molteplici valenze ai proprietari dei sema-
ta attici, quando letta alla luce delle sue associazioni
con le differenti categorie sociali che fanno la loro
comparsa all’interno di questo genere di produzioni.
E indubbio che, in primo luogo, il cavallo si costitu-
isca quale inseparabile compagno dei cavalieri che
hanno combattuto nell’esercito ateniese. Uno dei
casi piu celebri — e certo fra i piu spettacolari offer-
ti dai semata ateniesi — ¢ rappresentato dalla stele
funeraria di Dexileos (Figura 1), oggi conservata
nel Museo del Ceramico di Atene. Qualificato dalla
sua iscrizione commemorativa (IG II? 6217) come
uno dei cinque cavalieri caduti a Corinto nel 394/3
a.C., il giovane Dexileos, prematuramente scompar-
so, ¢ raffigurato in sella al suo destriero rampante,
eretto sulle zampe posteriori, mentre si appresta a
scagliare la sua lancia contro un nemico caduto a
terra. Questo schema iconografico, in apparenza
pit vicino all’immagine di un guerriero vincitore,
¢ stato qui verosimilmente impiegato per celebra-
re il valore del cavaliere caduto, dal momento che
in realta fu proprio Dexileos a perire sul campo di
battaglia (Hurwit, 2007: 41-44). Si ¢ rilevato come
circa un terzo dei cavalieri rintracciati sui semata
attici appaia effigiato in questo stesso schema ico-
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FIGURA 1

Stele di Dexileos. Atene, Museo Archeologico del Ceramico (P 1130). © Hellenic Ministry of Culture and Sports / Hellenic Organization
of Cultural Resources Development
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nografico (Tanganelli, 2019), il quale potrebbe es-
ser stato adottato sui monumenti privati a partire da
un possibile modello — ben piu “democraticamente
anonimo” — presente su cenotafi e sepolcri statali
(demosia semata), secondo un’opinione che tuttavia
non trova ancora concordi gli studiosi (cfr. Goette,
2009: 192-196; contra Arrington, 2015: 100-104).
La tradizione di raffigurare cavalieri caduti nello
schema di combattenti deve essere in ogni caso rite-
nuta alquanto piu antica del sema di Dexileos, se si
considera la descrizione offerta da Pausania (Graec.
Descr. 1,29, 6) in merito alla stele eretta alla me-
moria di Melanopo e Macartato, morti a Tanagra nel
457 a.C. e gia rappresentati su di essa come cavalieri
impegnati nella lotta. Non mancano tuttavia varia-
zioni su questo stesso schema, che meritano pari-
menti un’attenta riflessione. Una grande lekythos fu-
neraria del Museo Nazionale di Atene mostra infatti,
a sua volta, un cavaliere dotato di corsetto, in sella
a un cavallo eretto sulle zampe posteriori, il quale
tuttavia appare caratterizzato da un atteggiamen-
to alquanto pacato, senza che si rilevi la presenza
di alcuna arma fra le sue mani, né quella del tipico
avversario caduto a terra (Clairmont, 1993: 4.650).
In questo caso la scena sembra acquistare un valore
assai differente da quello propriamente militare, e
puo forse trovare una spiegazione nelle parole di Se-
nofonte: descrivendo alcuni esercizi di alta scuola,
destinati ai cavalli da parata, questi asserisce infatti
che i cavalieri che riescano a insegnare ai propri de-
strieri ad alzarsi sulle zampe posteriori, mantenen-
do il proprio padrone sulla schiena e mostrando al
pubblico il ventre e i genitali, riscuotano un grande
successo fra giovani e anziani, poiché ricordano da
vicino le immagini equestri degli dei e degli eroi
rappresentati sui grandi cicli pittorici della citta (De
re eq. 11, 1-5). La proiezione di questo anonimo
cavaliere defunto fuori da un contesto di carattere
marcatamente bellico potrebbe dunque trovare una
giustificazione in una sua esaltazione postuma, di
carattere eroico. A tale riguardo potra essere uti-
le ricordare come i soldati caduti in battaglia non
sembrino comunque essere mai stati tributari di un
vero e proprio culto eroico in seno alla comunita di
Atene, venendo unicamente qualificati, sul duplice
livello iconografico e sociale, come uomini valoro-
si (Givdpeg aryabot), allo scopo forse di offrire un
esempio di virtl per le nuove generazioni di com-
battenti (Woysch-Méautis, 1982: 28-38).

Una sicura identificazione dei cavalieri sui se-
mata attici, come premesso, non sembra essere
tuttavia genericamente estendibile a tutte le figure

maschili dotate di un cavallo, rivelandosi valida
per appena il 49% dei casi esaminati. Un gruppo
di almeno 5 semata appare ad esempio dedicato a
individui che sembrano presentarsi come cacciatori
(Tanganelli, 2019): in aggiunta ai cavalli si posso-
no infatti individuare ulteriori attributi che spingo-
no verso questa lettura, come accade nel caso della
lekythos di Hegemon Epikephisios (Clairmont,
1993: 2.867a). In questo come in altri semata, la
presenza di due cani — assimilabili per fenotipi a
moderni podenchi (Tanganelli & Masseti, 2019:
309-310) — deve essere univocamente considera-
ta come indicatore dell’attivita di caccia praticata
dal defunto, non solo per via della tipologia cani-
na adottata (di norma impiegata nell’inseguimento
della selvaggina), ma anche in forza del fatto che
I’esercito ateniese non sembra aver mai fatto ricor-
so all’uso di cani come ausilio in battaglia, contra-
riamente a quanto testimoniato dagli scrittori greci
e latini per altri popoli antichi (es. per i Lidi: Polya-
en. Strat.7,1; per i Macedoni: Plut. Arat. 24, 1; per
i Tessali e gli Epiroti: Aen. Polior. 21, 32-33; per
i Colofoni e i Castabalensi: Plin. Nat. Hist. 8, 40).
L’inserimento del cavallo nella costruzione di ico-
nografie legate al mondo della caccia sembra dun-
que riscuotere un certo apprezzamento anche sui
semata attici, i quali tramandano in questo modo
il valore di una pratica che — proprio come la par-
tecipazione alla vita militare — rientrava fra quelle
caratterizzanti il modello educativo tipico del ceto
aristocratico (Schnapp, 1979).

Oltre alla guerra, I’attivita venatoria non ¢ co-
munque la sola in cui i cavalli potevano essere
impiegati, come ricorda il retore Giulio Polluce
(Onom. 1, 181) e come mostra anche una lekythos
attica anepigrafe (Figura 2), appartenuta a un igno-
to sepolcro inquadrabile nell’ambito del IV secolo
a.C., sulla quale si pud ancora apprezzare la rap-
presentazione di un auriga posto alla guida di una
quadriga (Clairmont, 1993: 1.383). La perdita dei
dati relativi al contesto di rinvenimento del sema
e I’assenza di formule onomastiche non aiutano a
ricostruire ’identita del suo proprietario; tuttavia,
potrebbe forse non essere azzardato immaginare di
ricondurre questo manufatto al sepolcro di una delle
(poche) famiglie ateniesi legate alla pratica dell’al-
levamento di cavalli (hippotrophia). Un’ipotesi non
dissimile ¢ stata pit volte proposta per il sepolcro
di famiglia di Philopeites Prospaltios, dal quale
proviene una stele iscritta dedicata alla memoria di
Euxenides Amphidexios: pur non mostrando icono-
grafie equestri, essa registrava infatti le vittorie da
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FIGURA 2

Lekythos con auriga e tethrippos. Atene, Museo Archeologico Nazionale (3940). © Hellenic Ministry of Culture and Sports / Hellenic
Organization of Cultural Resources Development
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questi conseguite nelle corse con il carro ai giochi
panellenici di Nemea e Istmia (Marchiandi, 2011:
N.Arch.7). Alla guida di una quadriga (tethrippos)
aveva inoltre vinto nei giochi Pitici del 374 a.C.
Chabrias figlio di Ktesippos, il cui nome rientra fra
quelli delle famiglie legate sempre al mondo eque-
stre (Spence, 1993: 292). Da Aristotele sappiamo
che gli allevatori di cavalli da corsa appartenevano
alle classi piu elevate della societa ateniese (Pol. 4,
1289b), e fra il 600 e il 300 a.C. sono appena quat-
tordici i nomi di famiglie ateniesi legate all’hippo-
trophia, che risultano aver conseguito vittorie con il
carro in ambito panellenico, grazie ai destrieri usciti
dalle proprie scuderie (Marchiandi, 2011: 131). Se
il legame di questa lekythos con una famiglia di hip-
potrophoi fosse confermato, aviemmo dunque una
nuova testimonianza di questa antica e dispendiosa
pratica fra i semata marmorei conservati presso il
Museo Archeologico Nazionale di Atene.

Pili complesso — e per certi versi intrigante — ap-
pare invece il caso di una stele funeraria appartenuta
ad un tale Antipatros, conservata oggi alla Ny Car-
Isberg Glyptotek di Copenhagen (Clairmont, 1993:
1.472). Del defunto in questione ¢ noto solo il nome,
in quanto il suo sema non ne riporta il patronimico,
né ’etnico; unico elemento aggiuntivo ¢ il saluto
formulare «chaire» (y0ige), indicativo del congedo
nella sfera del lutto (IG 112 10692). Da un punto di
vista iconografico, Antipatros ¢ rappresentato come
un giovane uomo vestito con un abito corto (exo-
mis), tipico delle figure dedite al lavoro. Effigiato
nell’atto di muoversi verso sinistra, il defunto trat-
tiene con una mano le redini di una coppia di cavalli,
mentre con ’altra porta appoggiato sulla spalla uno
strumento dalla forma sottile e allungata, identificato
come una frusta o una verga. La presenza del doppio
cavallo ¢ stata talvolta ricollegata all’hippotrophia,
anche se non si puo escludere una possibile indica-
zione del ruolo di scudiero (hippokomos), il quale
avrebbe dovuto in teoria provvedere ad almeno due
cavalcature — di cui una per sé — al fine di poter ade-
guatamente accompagnare il proprio padrone sul
campo di battaglia (Marchiandi, 2011: 65). Stalliere
di un ricco hippotrophos, oppure scudiero di un ca-
valiere, Antipatros sembra comunque essere inqua-
drabile come una figura di rango servile, non solo in
forza delle osservazioni di carattere prettamente ico-
nografico, ma anche per la presenza della formula di
congedo y0iQe, che in epoca classica risulta attesta-
ta proprio sulle stele di meteci e servitori (Nielsen
et al., 1989: 419). Una conferma in questo senso
arriva da una seconda stele attica, dedicata a Menes

figlio di Kallias, il quale ¢ indicato come “Argivo”
(Agyelog) nell’iscrizione funeraria, e ancora una
volta salutato con la formula yaipe (IG 112 8370).
In questo caso, la qualifica di meteco ¢ resa evidente
dall’origine alloctona di Menes, dichiarata sulla sua
stessa stele, la quale fu rinvenuta all’interno di uno
dei periboli funerari della necropoli del Ceramico,
sottintendendo per questo un possibile legame del
defunto con la famiglia che ne deteneva la proprieta
(Marchiandi, 2011: 302-303). Varra la pena sottoli-
neare come 1’iconografia del meteco Menes — raffi-
gurato come un uomo barbato e ammantato, armato
di lancia e seduto in sella a un destriero rampante
— appaia perfettamente assimilata a quella di un ca-
valiere ateniese, nonostante fino almeno verso il 360
a.C., stando alle parole di Senofonte (Mag. Eq.9,6),
I’ingresso nei ranghi della cavalleria ateniese sembri
esser rimasto precluso ai meteci dell’ Attica.

Da ultimo, pud essere interessante segnalare il
caso di almeno una lekythos funeraria in marmo
oggi perduta, la cui memoria si ¢ tuttavia fortuna-
tamente conservata attraverso una riproduzione
grafica (Clairmont, 1993: 2.387d). Questo manu-
fatto doveva essere ancora visibile come elemento
di reimpiego agli inizi del Settecento, all’interno
di una chiesa situata forse nel territorio dell’odier-
na Maroussi, alla periferia settentrionale di Atene.
Nulla si conosce del defunto effigiato sulla lekythos,
il cui nome, giuntoci incompleto, potrebbe forse
essere integrato come [Eud]emippos. Raffigurato
come un uomo d’eta matura, con il corpo avvolto
in un lungo mantello, che ne lascia scoperto solo
il braccio destro con la spalla e parte del petto, il
soggetto si mostra nell’atto di incedere verso destra,
in direzione di una donna seduta, che porta il nome
di Demostrate. L’uomo conduce accanto a sé un ca-
vallo, dai tratti pil vicini a quelli del tipo “occiden-
tale” — anche se lo stile grafico del documento, nel
suo complesso, lascia spazio a qualche dubbio cir-
ca D’attendibilita della riproduzione. Nell’assoluta
impossibilita di qualificare su base prosopografica
questo defunto — il cui nominativo puo al massimo
ricordare la moda, criticata da Strepsiade (Arist.
Nub. 60-64), di imporre troppo spesso ai figli de-
¢li Ateniesi nomi contenenti “-hippos” — quello che
maggiormente interessa in questo caso ¢ la sua scel-
ta di presentarsi, sul piano iconografico, come un
semplice cittadino ateniese, ma con il dettaglio (non
irrilevante) di un cavallo raffigurato al suo fianco.

Non potendo stabilire un pill sicuro status o un
ruolo sociale per questo individuo (e per altri pre-
senti sui semata attici), tutto cio che possiamo as-
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serire ¢ che, a livello iconografico, il cavallo possa
esser stato inserito di volta in volta al fianco di al-
cuni defunti almeno con lo scopo di celebrare ide-
almente la loro ricchezza (e/o quella delle rispettive
famiglie di provenienza), in accordo con le parole
del Prometeo incatenato di Eschilo, che poco pri-
ma della meta del V secolo a.C. aveva riconosciuto
questo animale come simbolo del “lusso piu sfarzo-
s0” (v. 466). A conferma di questo giudizio, si puo
ricordare come dall’analisi dei documenti d’archi-
vio relativi alla cavalleria ateniese, rinvenuti negli
scavi dell’Agora del Ceramico, sia emerso come ad
Atene, sul finire del IV secolo a.C., il prezzo di un
buon cavallo potesse oscillare fra le 100 e le 700
dracme — con una spesa media che doveva aggirarsi
intorno alle 400 dracme — mentre nella prima meta
del secolo successivo non mancano esemplari paga-
ti addirittura fino a 1200 dracme (Kroll, 1977: 89).

CONCLUSIONI

Alla luce dei dati esposti in questa sede, 1’anali-
si delle rappresentazioni di cavalli sui semata attici
di periodo classico sembra porre una interessante
serie di considerazioni preliminari, oltre a quesiti
ancora irrisolti e prospettive per futuri approfondi-
menti. Una parte delle novita emerse riguarda la de-
finizione del tipo iconografico di cavallo ricorrente
con maggiore frequenza sui rilievi funerari, il quale
presenta fenotipi che sembrano corrispondere, con
una notevole precisione, all’ideale di cavalcatura
teorizzato da Simone di Atene nei frammenti super-
stiti del suo trattato. Oltre a ci0, le soluzioni adottate
nell’inserimento del cavallo al fianco di particolari
categorie umane permettono di andare contro una
generale (e talvolta eccessiva) associazione di que-
sto animale con il mondo dei cavalieri attici, qua-
lificandolo da un lato come elemento dalla forte
valenza eroizzante, che contribuisce a testimoniare
con la sua presenza le virtl e le buone pratiche del
cittadino aristocratico, e dall’altro come un indica-
tore di lusso, in grado di trasmettere all’osservatore
(anche implicitamente) un chiaro messaggio circa
lo status economico del suo proprietario.
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The Holocene faunal assemblage from La Sassa Cave
(Sonnino, central Italy): the importance of zooarchaeological and
taphonomic analyses for the interpretation of a funerary context
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ABSTRACT: La Sassa Cave, located near Sonnino (Latina, Latium) was systematically excavat-
ed by the Groningen Institute of Archaeology, in collaboration with the University of Rome “Tor
Vergata” since 2016. This paper covers the Copper Age and Bronze Age occupation layers, as
well as, secondarily, the Late Medieval-Renaissance phase. The Protohistoric evidence is charac-
terised by disturbed human burials and possible ritual activities, whereas the Late Medieval-Re-
naissance phase features an unusually high concentration of dog remains. The zooarchaeological
study is integrated by the analysis of the taphonomic processes which influenced the deposit’s
formation. We show that La Sassa Cave, although having a similar burial use with most of the
coeval archaeological caves of central Italy, is characterised by peculiar ritual patterns. Regard-
ing the faunal remains, there were residues of ritual meals and animal offerings, and an unusual
abundance of wild species.

V3

/ KEYWORDS: CAVE ARCHAEOLOGY, CAVE TAPHONOMY, ZOOARCHAEOLOGY,
A ][ A Z ITALIAN PROTOHISTORY, BURIAL AND RITUAL CAVE

RIASSUNTO: Grotta La Sassa, situata presso Sonnino (Latina, Lazio), ¢ stata oggetto di sca-
vi sistematici fin dal 2016 da parte del Groningen Institute of Archaeology, in collaborazione
con I’Universita degli Studi di Roma “Tor Vergata”. Le fasi di occupazione prese in esame dal
presente lavoro sono quelle dell’Eta del Rame e del Bronzo, e secondariamente del Tardo Me-
dioevo-Rinascimento. L’evidenza protostorica ¢ caratterizzata da sepolture umane sconvolte e
possibili attivita rituali, mentre i livelli moderni mostrano una presenza eccezionalmente elevata
di resti di cane. L’analisi archeozoologica viene affrontata contestualmente a quella dei processi
tafonomici, che hanno determinato la formazione del deposito. Ne emerge che Grotta La Sassa,
pur rivelando un uso funerario comune alla maggior parte delle coeve cavita centro-italiane, &
caratterizzata da pratiche rituali piuttosto peculiari. E stato infatti possibile ipotizzare che i resti
animali appartenessero a pasti ed offerte rituali, riconoscendo inoltre un’inaspettata abbondanza
di specie selvatiche.

PAROLE CHIAVE: ARCHEOLOGIA DI GROTTA, TAFONOMIA DI GROTTA, ZOOAR-
CHEOLOGIA, PROTOSTORIA ITALIANA, GROTTA RITUALE E FUNERARIA
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RESUMEN: La cueva de La Sassa, situada cerca de Sonnino (Latina, Lacio), ha sido excavada sistematicamente desde
2016 por el Instituto de Arqueologia de Groningen, en colaboracion con la Universidad de Roma “Tor Vergata”. Este
articulo cubre los niveles de ocupacion de la Edad del Cobre y la Edad del Bronce, asi como, secundariamente, el nivel de
la Baja Edad Media-Renacimiento. La evidencia protohistérica se caracteriza por enterramientos humanos perturbados
con posibles actividades rituales, mientras que la fase de la Baja Edad Media-Renacimiento presenta una concentracién
inusualmente alta de restos de perros. El estudio zooarqueoldgico se integra con el andlisis de los procesos tafonémicos
que influyeron en la formacién del yacimiento. Mostramos que la cueva, aunque presenta un uso funerario similar al de la
mayoria de las cuevas arqueoldgicas coetaneas del centro de Italia, se caracteriza por patrones rituales peculiares. Por lo
que se refiere a los restos de fauna, se encontraron residuos de comidas rituales y ofrendas animales, asi como una inusual
abundancia de especies silvestres.

PALABRAS CLAVE: ARQUEOLOGIA EN CUEVA, TAFONOMIA EN CUEVA, ZOOARQUEOLOGIA, PROTO-
HISTORIA ITALIANA, CUEVA DE ENTIERRO Y RITUALES

INTRODUCTION Vergata” (Italy) (Alessandri et al. 2020; Alessan-

dri et al., 2021; Gatta et al., 2022; Romboni et al.,

La Sassa, a karst cave located in Southern La-
tium’s Ausoni Mountains (Sonnino, LT) (Figure
1), was first explored by local speleological groups
in 2014 and excavated from 2016 to 2019 by the
Groningen Institute of Archaeology (Netherlands),
in collaboration with the University of Rome “Tor

2023). A vertical opening leads into the large and
naturally illuminated Room 1 (Figure 1), followed
by a smaller Room 2; these chambers yielded most
of the faunal, human and ceramic finds retrieved
at the site, with a further two pits found in Room
2. Unfortunately, the stratigraphic integrity of

FIGURE 1

La Sassa Cave: chronological constraints (a); location in central Italy and map with indication of the excavated Rooms (b). Background
of Italy: TINITALY hillshade (Tarquini et al., 2023).
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both areas was compromised by sheltering refu-
gees during World War II. Radiocarbon analyses
of the human bones place La Sassa’s funerary oc-
cupation in the 3™ and 2™ millennia BCE, i.e., in
the Copper and Early Bronze Ages, with most of
the significant ceramic finds belonging to the Early
and Middle Bronze Age (Alessandri et al., 2021).
Of the remaining seven chambers explored (Fig-
ure 1), Rooms 3 and 4 yielded more faunal, human
and Middle Bronze Age ceramic remains, although
these were sometimes mixed with a few Roman and
Modern potsherds, as well as Pleistocene bones.
Such evident disturbance of the stratigraphy did not
allow for the incorporation of this chronologically
uncertain faunal material into the analysed Proto-
historic assemblage. In a recently identified branch
of the cave (“RA”) (Figure 1), further Protohistoric
finds, including likely coeval faunal remains and an
intact baby-bottle, were recovered (Supplementary
material: Figure 2) (Alessandri et al., 2021).

MATERIALS AND METHODS

Faunal remains were taxonomically identified
with the help of Tor Vergata University’s compara-
tive collection and of Schmid (1972), Barone (1974,
1981) and Wilkens (2003). Other analyses included
Minimum Number of Individuals (MNI) (Bokonyi,
1970), side and skeletal part distribution, and age
kill-off patterns estimation (Payne, 1973, 1985; Bull
& Payne, 1982; Grant, 1982; Mariezkurrena, 1983),
measurements (Driesch, 1976), withers height
(wolf: Harcourt, 1974; Clark, 1995; sheep: Teichert,
1975), sheep/goat, wolf/dog, dog/fox and pig/wild
boar distinction (Wagner, 1930; Boessneck, 1969;
Payne, 1985; Prummel & Frisch, 1986; Tagliacozzo,
1993; Albarella et al., 2009; Johnson, 2015; Salari
et al.,2017) and taphonomic features identification
(Lyman, 1994). One of the peculiar traits of La Sas-
sa Cave is the presence of hundreds of bone remains
attributable to Canis familiaris, belonging to several
individuals, in almost all the investigated rooms. The
quantity of dog bone finds is inversely proportional
to the age of the deposit. Three “C data, carried out
on as many dog remains from different stratigraphic
layers, revealed all three finds to be late Medieval
(Figure 1); these were representative of a larger un-
dated dataset with similar taphonomic features (e.g.,
yellowish patina, peculiar porosity and weight). It
was therefore assumed that all such dog remains
found in the Protohistoric deposit were intrusive.
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This proved to be a useful instrument to validate
the stratigraphic reliability of each layer, represent-
ing a marker of their disturbance. Therefore, layers
showing a percentage of dog bones greater than 50%
were excluded from the Protohistoric stratigraphic
sequence. Faunal remains were divided into three
Protohistoric horizons: Copper Age (CA, number
of identified specimens — NISP: 314), Bronze Age
(BA, NISP: 333), and Generic Protohistory (GP,
NISP: 128, where neither radiocarbon dating, nor
pottery chrono-typology allowed for a more detailed
definition). Despite the limited NISP for the three
horizons, valuable information and interpretations
could be drawn from the study of the assemblages
(Schmolcke, 2013).

RESULTS

Domestic caprines are overall the predominant
faunal finds. Red deer and wild boar are, rather sur-
prisingly, among the most represented species in
two of the three identified Protohistoric horizons
(Table 1). Micromammals, avifaunal and reptile
remains are quite rare in all three contexts. With
regard to the kill-off patterns (Table 2), as ex-
pected, all the carnivores belong to the adult age
class. Other taxa mostly show an equal presence
of adult and young individuals; exceptions are the
mostly adult domestic caprines from the CA, while
among the BA and GP phases the young and very
young classes are predominant. This ratio is also
found for pig and wild boar. Among the skeletal
elements of the main species (Supplementary ma-
terial: Table 3), teeth and the autopod region are
overall overrepresented compared to the limbs.
This could be because small and compact skeletal
elements tend to be better preserved, whereas long
bones might have suffered a higher fragmentation
degree, also considering the trampling activities in
recent times. On the other hand, especially in the
case of cattle, this evidence could be related to the
introduction of hides into the cave rather than the
entire, cumbersome, carcass. Red deer’s skeletal
element distribution in the CA shows a quantita-
tive homogeneity of teeth/autopod region and sty-
lopod/zeugopod’s ratio. This might indicate that
these bones, all retrieved in a circumscribed, rather
secluded area of Room 2, and often bearing cut-
marks and firemarks, were related to an intentional
accumulation, possibly consisting of the waste of
a meal. The analysis of marks on the surfaces of
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Copper Age Bronze Age Generic Protohistory
NISP NISP% MNI MNI% | NISP NISP% MNI MNI% | NISP NISP% MNI MNI%
Reptilia 35 1.7
Aves 4 0.2 4 04 1 0.3
Micromammals 58 2.8 7 0.7
Canis familiaris 62 19.7 1 53 211 634 5 294
Sus domesticus 21 6.7 3 15.8 25 7.5 3 17.6 67 523 3 20
Bos taurus 9 29 2 10.5 3 09 1 59 13 10.2 2 133
Ovis vel Capra 142 452 7 36.8 32 9.6 3 17.6 14 109 1 6.7
Ovis aries 15 4.8 2 0.6
Capra hircus 5 1.6
Domestic Mammals 254 80.9 13 68.4 273 82 12 70.6 94 734 6 40
Lepus sp. 1 03 1 59 1 0.8 1 6.7
Canis lupus 6 19 1 53 51 153 2 11.8
Vulpes vulpes 3 1 1 53 5 39 1 6.7
Martes sp. 4 3.1 1 6.7
Sus scrofa 3 1 1 53 5 15 11 7.1 3 20
Cervus elaphus 48 153 3 15.8 3 09 2 11.8 13 11.8 3 20
Wild Mammals 60 19.1 6 31.6 60 18 5 294 34 26.8 9 60
Determinate L. Mammals 314 158 19 100 333 33 17 100 128 26.3 15 100
Medium-Large Ribs 43 2.6 73 10.8 23 6.4
Small-Medium Ribs 186 11.1 178 263 54 15.1
Medium-Large Vertebrae 41 25 18 2.7 4 1.1
Small-Medium Vertebrae 156 93 85 12.6 20 5.6
Undetermined fragments 1245 745 323 47.7 257 71.8
Undetermined Large Mammals 1671  84.2 677 67 358 73.7
Tot. Large Mammals 1985 953 1010 989 486 99.8
Final total 2082 100 1021 100 487 100
TABLE 1

Faunal remains identified in the three Protohistoric deposits of La Sassa Cave by NISP (Number of Identified Specimens), MNI (Mini-
mum Number of Individuals) and related percentages.

MNI Copper Age MNI Bronze Age MNI Generic Protohistory
N A Y-A Y VY S A Y-A Y VY S A Y-A Y VY
Canis familiaris 1 4 1
Sus domesticus 1 1 1 1 2 1 1 1
Bos taurus 1 1 1 1 1
Ovis aries vel Capra hircus 4 2 1 1 1 1 1
Lepus sp. 1 1
Canis lupus 1 2
Vulpes vulpes 1 1
Martes sp. 1
Sus scrofa 1 1 1 1
Cervus elaphus 1 1 1 1 1 1 1 1
TABLE 2

Age classes of the taxa identified in the three Protohistoric deposits of La Sassa Cave (VY= Very Young; Y= Young; Y-A= Young Adult;

A= Adult; S= Senile).

identified and undetermined mammal bones from
each period (Supplementary material: Table 4) has
revealed a large presence of cutmarks and a modest
occurrence of firemarks. The CA assemblage, with

the highest concentration of marks, shows (more)
cuts and (less) burnings on an almost equal amount
of meaty and non-meaty sheep/goat bones, while
marks on red deer remains are mainly on meaty
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elements, and pig and wild boar are found only
on meaty bones. The few cutmarks and firemarks
recorded in the BA belong to non-meaty elements
in both cattle and wolf. Finally, in the GP, where
only cutmarks were observed, both meaty and
non-meaty bones are equally accounted for in cat-
tle, pig, and wild boar, while the fox bones had a
single mark on a meaty element. Gnawing marks
are extremely rare in all Protohistoric layers; this
occurrence might suggest that the intact or partial
carcasses were deposed in a relatively protected
environment, where secondary consumers could
not reach them.

DISCUSSION
ENVIRONMENTAL OBSERVATIONS

The presence of red deer, wild boar and marten
indicate the existence of extended, partly humid
woodlands, while the identification of hare sug-
gests the presence of clearings, in the surrounding
area of the cave. Conversely, today’s Amaseno
Valley is featured by wide open areas and artifi-
cial dry terraces, with sparse groves. Pastures for
cattle grazing and domestic caprines, provided that
grazing areas existed in the immediate vicinity of
the cave (since pollen analyses are not available to
confirm this hypothesis) complete the Protohistoric
palacoenvironmental reconstruction. Similar hab-
itats have been inferred for several other central
Italian contexts, such as Grotta Mora Cavorso (Sil-
vestri et al., 2016), and Grotta dei Cocci (Salari &
Tagliacozzo, 2019).

ECONOMIC OBSERVATIONS

While the faunal record of a funerary cave,
most likely selectively introduced in the site, can-
not fully mirror their occupants’ subsistence strat-
egies (see Silvestri et al., 2019a and references
therein), some economic inferences can still be
made. The predominance of domestic mammals
suggests an unsurprising central role of breeding
and herding activities. The important presence of
red deer and wild boar shows that such domesti-
cated activities were still integrated by significant
hunting activities — a rare occurrence that finds
some parallels with Grotta Mora Cavorso (Silves-
tri et al.,2016) and the pile-dwelling settlement of
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Villaggio delle Macine in Latium (Achino et al.,
2021 and references therein). Sheep/goat farming,
however, was still crucial for this community’s
subsistence. Based on withers height (Supplemen-
tary material: Table 5), La Sassa’s Ovis aries falls
within the size range of nearby coeval sites (see
Salari &Tagliacozzo, 2019 and references there-
in). The prevalence of sheep over goats follows
the overall trend of most of Protohistoric contexts
(Minniti, 2012 and references therein). In the CA,
the breeding strategy seems to be aimed at both
secondary products and meat exploitation. The
absence of individuals younger than three months
may be due to a more intensive frequentation of
the site outside of the spring season, similarly to
Grotta del Fontino (Vigliardi & Bachechi, 2002).
The breeding of cattle and pig was certainly well
developed, which can be particularly noted for
the BA, with Sus domesticus’ values very close to
sheep and/or goat. As expected, kill-off patterns of
S. domesticus show that the majority of these indi-
viduals were conveniently slaughtered within their
first year of life, such as in Grotta Beatrice Cenci
(Agostini et al., 1991), Grotta di Pastena (Silves-
tri et al., 2019a, b) and Grotta dei Cocci (Salari
& Tagliacozzo, 2019). Pig mortality differences
between the above-mentioned sites and the few
available coeval settlements (e.g., Minniti, 2012;
Achino et al., 2021;) are not striking, excluding
those cave contexts with clear sub-juvenile pigs’
ritual slaughtering (Silvestri et al.2019a, b and ref-
erences therein); however, aside of those obvious
exceptions, a slight prevalence of younger individ-
uals can still be noted in caves over settlements.
The mortality curve of the cattle, on the contrary,
shows a majority of adult individuals in all three
levels, such as Grotta del Fontino (Vigliardi & Ba-
chechi, 2002). This suggests that Bos taurus could
have been used mainly as a labour force for local
agricultural activities and for their raw materials
and secondary products. In addition, the remains
of a calf and a ceramic baby-bottle (Alessandri et
al.,2021) respectively indicate meat and milk ex-
ploitation. Finally, taxa such as Canis lupus (sim-
ilar in size to the late Italian Pleistocene wolves
and larger than the extant Apennine wolf, Salari
et al.,2017; Supplementary material: Table 5) and
Vulpes vulpes could have been killed to protect the
livestock; at the same time, these species, along
with marten and hare, may have been exploited
for their fur, tendons and teeth, as indicated by the
presence of cutmarks.
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CULTURAL OBSERVATIONS

La Sassa, like many other Protohistoric central
Italian caves, was a ritual and burial site with faunal
evidence reflecting this use (Silvestri et al., 2019a).
The two preserved pits in Room 2 were most likely
of a ritual nature (Grifoni Cremonesi, 1996), one of
which contained both human and faunal remains —
especially pig and wild boar. In the same room, the
unusual position and features of the CA red deer’s
bones and teeth might suggest a symbolic deposi-
tion of meal remains, closely linked to the human
depositions. Due to the poorer preservation condi-
tion of the BA layers, it cannot be stated whether
the absence of peculiar features can be attributed
to post-depositional reasons or to an actual change
in practices at the site. The better preservation of
some juvenile — and thus more fragile — limb bones
in the BA of Room 2, however, suggests that tram-
pling and soil accumulations must have almost fully
destroyed what was likely a much more complex
situation. Overall, it seems possible that La Sassa’s
Protohistoric faunal remains were deposited in as-
sociation with the funerary rituals. The deposition
of non-meaty carcass portions with limited manipu-
lation — indicated by the scarcity of butchery marks
and the NISP/MNI ratio — seems to be the primary
animal-related symbolic practice- The paucity of
gnawing marks probably indicates that the animal
body portions, left in the cave as offerings, were
protected from secondary consumers. Observing
the high percentage of autopod region’s elements,
it may be that hides of different animals were used
to contain the offerings (e.g., Grotta Mora Cavorso,
Silvestri et al., 2016) or to wrap the deceased. De-
spite the overall prevalence of non-meaty bones, a
further hypothesis that meals were consumed in the
cave cannot be fully ruled out, as half of the cut-
marked bones belong to meaty skeletal elements.
However, the small number of firemarks identified
even in areas where charcoal was detected, suggests
that the animals were not cooked inside the cave, in
contrast with the nearby Grotta di Pastena (Silvestri
et al.,2019b). It must be noted, however, that other
cooking methods, such as boiling, do not leave such
evident traces of food processing.

DOGS AT LA SASSA CAVE — CASE CLOSED?

Depositions of dogs began to appear in funer-
ary contexts of the Italian peninsula around the

CA (Wilkens, 2006). However, “C dating shows
us that this did not occur at La Sassa Cave. Further
hypotheses for their presence may be that 1) stray
dogs used the cave as a den during the 15" century,
thus disturbing the deposit — this, however, is rath-
er improbable, given the absence of gnaw marks
on bones and evidence of holes dug in the deposit,
or 2) the dogs simply fell into the cave opening
and later died of starvation — but this can also be
excluded since such a fate would have surely be-
fallen other species as well, for which there is no
evidence. The remaining theory, therefore, is that
the dog carcasses may have been thrown into the
well-like entrance of the cave by the community
living in the settlement probably connected to the
nearby abandoned church of Madonna della Mi-
sericordia. During World War II, the use and re-
arrangement of the cave by refugees likely caused
the dog remains to commingle, even lower down,
resulting in the disturbance of most of the stra-
tigraphy. This hypothesis finds a precise parallel
with a rustic farmhouse located in Vittorio Vene-
to (Treviso, Italy), where, inside a late-republican
well reused in the Middle Ages, the almost com-
plete remains of 24 dogs were found (Reggiani et
al.,2016).

CONCLUSIONS

La Sassa Cave presents a complex stratigraphic
and archaeological deposit, with disturbed Proto-
historic layers attributed to the CA and the BA. The
disturbance caused by the discarding of dog car-
casses in the 15% century and by sheltering refugees
during World War IT has compromised the integrity
of this context, however, it remains of great archae-
ological interest. Zooarchaeological analyses have
shed light on the symbolic practices undertaken
in this burial cave, while clarifying the post-dep-
ositional processes that have altered the deposit
through time. In summary, it seems that ritual ani-
mal offerings, especially in the form of non-meaty
portions of domestic and of unusually numerous
wild animals, were deposited in the same context
as the burials, while ritual cooking and meals might
also have been performed on a more limited scale.
These features fit well in the framework of central
Italian coeval burial and ritual caves. Taphonomic
analyses have also allowed for the recognition of
some relevant post-depositional changes that oc-
curred here, and thus, demonstrate that carrying out
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accurate zooarchaeological work can clarify a wide
range of archaeological issues even in a disturbed
site such as La Sassa Cave.
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SUPPLEMENTARY MATERIAL

FIGURE 2

Excavation and finds. (a) and (c) Human bones from the Copper Age layers, in Room 1. (b) Collecting the potsherds in Branch RA. (d)
The baby-bottle found in Room RA. (e) The pyx lid and some burial-related potsherds from Branch RA. (Pictures by A. Ferracci and M.
F. Rolfo) (After Alessandri et al., 2021: fig. 8).
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TABLE 3
Skeletal elements of the identified taxa in the three Protohistoric deposits of La Sassa Cave. CA: Copper Age; BA: Bronze Age; GP:

Generic Protohistory.
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NISP Cutmarks % Cutmarks Firemarks % Firemarks | Gnawing marks | % Gnawing marks
Canis familiaris CA | 62 - - - - - -
Canis familiaris BA | 213 - - - - - -
Sus domesticus CA 21 - - 1 4.8% - -
Sus domesticus BA 25 - - 1 4.0% 1 4.0%
Sus domesticus GP 67 2 3.0% - - - -
Bos taurus CA 9 - - - - - -
Bos taurus BA 3 - - 1 33.3% - -
Bos taurus GP 14 3 21.4% - - - -
Ovis vel Capra CA 160 7 4.4% 2 1.3% 4 2.5%
Ovis vel Capra BA 32 - - - - - -
Ovis vel Capra GP 12 2 16.7% - - 1 8.3%
Canis lupus CA 6 - - - - - -
Canis lupus BA 49 1 7.1% - - - -
Vulpes vulpes CA 3 - - - - - -
Vulpes vulpes GP 5 1 20.0% - - - -
Sus scrofa CA 3 1 33.3% - - - -
Sus scrofa GP 9 2 222% - - - -
Cervus elaphus CA | 46 6 13.0% 2 43% 3 6.5%
Cervus elaphus BA 3 - - - - - -
Cervus elaphus GP 15 - - - - - -
M-Lribs CA 43 1 2.3% - - - -
S-M ribs CA 186 1 0.5% - - - -
Undetermined CA | 1242 5 0.4% 54 43% 4 0.3%
M-L ribs BA 73 1 1.4% - - - -
S-M vertebrae BA 85 1 1.2% - - - -
Undetermined BA | 323 1 0.3% 8 2.5% 1 0.3%
Undetermined GP 156 - - 1 0.6% 1 0.6%
TABLE 4

Cutmarks, firemarks and gnawing marks identified on the main taxa and undetermined mammal bones of the three Protohistoric deposits
of La Sassa Cave. Percentages are calculated on the NISP. CA: Copper Age; BA: Bronze Age; GP: Generic Protohistory. M-L: Me-
dium-Large; S-M: Small-Medium.
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Taxon Phase Measurements in mm (Driech 1976) heglitthiirim
Astragalus Ovis aries vel Capra hircus | Copper Age GLI=25.5
Astragalus Ovis aries vel Capra hircus | Copper Age GLI=25.5
Axis Ovis aries vel Capra hircus | Copper Age BF cr=35.0
Humerus Ovis aries vel Capra hircus | Copper Age Bd=255;SD=11.5
Humerus Ovis aries vel Capra hircus | Copper Age SD=12.5
Humerus Ovis aries vel Capra hircus | Bronze Age GL=145.0; SD=10.2
Lower M3 Ovis aries vel Capra hircus | Bronze Age L=21.0;B=75
Phalanx I Ovis aries vel Capra hircus | Copper Age GL=32.0; Bd=9.0; Bp=10.5; SD=8.0
Phalanx 1 Ovis aries vel Capra hircus | Copper Age GL=34.0; Bd=10.5; SD=9.0
Phalanx I Ovis aries vel Capra hircus | Copper Age GL=33.0; Bp=11.0
Phalanx I Ovis aries vel Capra hircus | Copper Age GL=34.0; Bp=11.0; SD=9.0
Phalanx I Ovis aries vel Capra hircus | Copper Age GL=33.0; Bd=9.0; Bp=10.0; SD=8.0
Phalanx I Ovis aries vel Capra hircus | Copper Age Bd=8.5; SD=8.0
Phalanx I Ovis aries vel Capra hircus | Copper Age GL=32.0; Bd=9.0; Bp=11.0; SD=8.0
Phalanx 1 Ovis aries vel Capra hircus | Copper Age Bd=9.0; Bp=10.0; 8.0= SD
Phalanx I Ovis aries vel Capra hircus | Copper Age Bd=10.0
Phalanx 1 Ovis aries vel Capra hircus | Copper Age Bp=9.5;SD=7.5
Phalanx I Ovis aries vel Capra hircus | Copper Age GL=31.0; Bd=10.0; Bp=10.5; SD=9.0
Phalanx 1 Ovis aries vel Capra hircus | Copper Age Gl=33.5; Bd=11.0; Bp= 12.0; SD=10.0
Phalanx I Ovis aries vel Capra hircus | Copper Age SD=10.0
Phalanx 1 Ovis aries vel Capra hircus | Copper Age GL=35.5; Bd=10.5; Bp=11.0; SD=9.0
Phalanx I Ovis aries vel Capra hircus | Copper Age Bp=10.5
Phalanx II Ovis aries vel Capra hircus | Copper Age GL=20.5; Bd=8.0; Bp=10.0
Phalanx IT Ovis aries vel Capra hircus | Copper Age GL=20.0; Bd=8.0; SD=8.5
Phalanx II Ovis aries vel Capra hircus | Copper Age GL=19.0; Bd=8.0; Bp=10.0; SD="7.0
Phalanx IT Ovis aries vel Capra hircus | Copper Age GL=24.0; Bd=8.0; Bp=10.0; SD= 8.0; Glpe=23.5
Phalanx II Ovis aries vel Capra hircus | Copper Age GL=17.0; Bd=8.0; Bp=10.5; SD= 8.0
Phalanx IT Ovis aries vel Capra hircus | Copper Age GL=19.0; Bd=8.0; Bp=10.5; SD=8.0
Phalanx II Ovis aries vel Capra hircus | Copper Age GL=36.5;Bd=11.0; Bp=11.0; SD=9.0
Phalanx II Ovis aries vel Capra hircus | Copper Age Bp=10.5; SD=28.0
Astragalus Ovis aries Copper Age Bd=15.5; GLI=26.0; GLm= 24.0; Dm= 14.0; DI= 14.5 59
Astragalus Ovis aries Copper Age Bd=15.5; GLI= 25.0; GLm= 24.0; Dm= 15.0; DI= 14.0 56,7
Lower M3 Ovis aries Copper Age L=16.5;B=6.5
Lower M3 Ovis aries Copper Age L=19.0;B=75
Metacarpal Ovis aries Copper Age SD=11.0
Metacarpal Ovis aries Copper Age GL=104.0; Bd=20.5; SD=11.0 50,9
Metacarpal Ovis aries Copper Age Bp=20.0
Metatarsal Ovis aries Copper Age Bp=18.0; SD=10.0
Radius Ovis aries Copper Age Bd=26.0
Astragalus Capra hircus Copper Age Bd=15.5; GLI= 25.5; GLm= 24.0; Dm= 14.5; DI= 14.0
Metatarsal Capra hircus Copper Age SD=13.0
Phalanx I Lepus sp. Generic Protohistory | GL=25.0; Bd=6.0; Bp=5.0; SD=3.5
II Metacarpal | Canis lupus Bronze Age GL=74.0; Bd=11.0; Bp=14.5 68
II Metacarpal | Canis lupus Bronze Age GL=75.5;Bd=11.0 694
IV Metacarpal | Canis lupus Bronze Age Bd=10.5
IIT Metatarsal | Canis lupus Bronze Age GL=95.5; Bd=12.0; Bp=12.0; SD= 10 713
IV Metatarsal | Canis lupus Copper Age GL=97.3; Bd=12.0 70,3
IV Metatarsal | Canis lupus Bronze Age Bd=10.5
V Metatarsal | Canis lupus Bronze Age GL=86.0; Bd=10.0; Bp=9.0
Phalanx I Canis lupus Bronze Age GL=34.5; Bd=8.5; Bp=10.5; SD=6.5
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Phalanx I Martes sp.

Generic Protohistory

GL=16.0; Bd=5.0; Bp=5.0; SD=3.5

Astragalus Cervus elaphus Copper Age GLm=44.5; DI=20.5

Lower M3 Cervus elaphus Copper Age L=28.0;B=11.0

Metacarpal Cervus elaphus Copper Age SD=20.5

Metacarpal Cervus elaphus Copper Age Bp=35.0; SD=20.5

Metatarsal Cervus elaphus Copper Age Bd=38.0

Phalanx I Cervus elaphus Copper Age Bd=16.5; SD=13.5

Phalanx I Cervus elaphus Copper Age Bp=14.0; SD=16.5

Phalanx IT Cervus elaphus Copper Age GL=37.0; Bd=15.0; Bp=17.5; SD=12.5

Measurements and withers heights of the main Protohistoric taxa found in La Sassa Cave.
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TABLE 5

Phalanx 1 Canis lupus Bronze Age GL=39.0; Bd=10.0

Phalanx I Canis lupus Bronze Age GL=34.5;Bd=9.5;Bp=11.0

Phalanx 1 Canis lupus Bronze Age GL=34.0; Bd=10.0; Bp= 11.5; SD=8.0
Phalanx I Canis lupus Bronze Age GL=34.0; Bd=10.0; Bp=11.5; SD=8.0
Phalanx 1 Canis lupus Bronze Age GL=34.5;BD=9.5; Bp=11; SD=7.5
Phalanx I Canis lupus Bronze Age GL=28.5; Bd=10.0; Bp=11.5; SD=8.0
Phalanx I Canis lupus Bronze Age BD=9.5

Phalanx I Canis lupus Bronze Age GL=35.0

Phalanx I Canis lupus Copper Age GL=29.0; Bd=9.0; Bp=10.5; SD="7.0
Phalanx II Canis lupus Copper Age GL=22.0; Bd=10.0; Bp=10.5; SD=8.0
Phalanx 11 Canis lupus Copper Age GL=18.0; Bd=10.0; Bp=10.0; SD= 8.5
Phalanx II Canis lupus Bronze Age GL=21.5; Bp=9.0; SD=9; SD=6.0
Phalanx II Canis lupus Bronze Age GL=18.0; BD=8.5; Bp=9.0; SD=7.5
Phalanx II Canis lupus Bronze Age GL=23.0; BD=9.5; Bp=9.5; SD=7.0
Phalanx II Canis lupus Bronze Age GL=23.5; Bd=8.5; Bp=9.5; SD=6.0
Phalanx II Canis lupus Bronze Age GL=17.0; Bd=10.0; Bp=10.0; SD= 8.0
Phalanx II Canis lupus Bronze Age GL=22.0; Bd=10.5; Bp=10.5; SD= 8.0
Phalanx II Canis lupus Bronze Age GL=23.0; Bd=9.5; Bp=10.0

Phalanx 11 Canis lupus Bronze Age GL=23.0; Bp=10.0; SD=7.5

Radius Canis lupus Bronze Age GL=213.5; Bd=31.0; Bp=23.0; SD=17.5 69,8
Femur Vulpes vulpes Generic Protohistory | Bp=28.5; DC=13.5

Humerus Vulpes vulpes Generic Protohistory | Bp=21.0

Mandible Vulpes vulpes Copper Age 1=34;12=31; 13=14.5; 14= 14

Femur Martes sp. Generic Protohistory | Bd=11.0

Femur Martes sp. Generic Protohistory | Bp=11.0; DC=6.0
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ABSTRACT: Despite the popularity that monkeys enjoyed in the ancient Roman oecumene as
curious pets, frequently artistically evoked, it is not easy to encounter their osteological remains
in coeval archaeozoological contexts. Together with the Barbary macaque, Macaca sylvanus
/ o (L., 1758), the best known and most widespread monkey in the Roman world, few other species
live — or lived - within the boundaries of the Western Palaearctic. These are essentially repre-

I' sented by olive or Anubis baboon, Papio anubis (Lesson, 1827), hamadryas or sacred baboon,
© P. hamadryas (L., 1758), green monkeys of the genus Chlorocebus Gray, 1870, and patas or red
L AZ monkeys, Erythrocebus patas (Schreber, 1775). There is also the case of an artistic representa-

tion that suggests the ancient Romans’ knowledge of exotic primates from the Middle East and/
or the Indian subcontinent, such as the rhesus macaque, Macaca mulatta (Zimmermann, 1780).

KEYWORDS: BARBARY MACAQUE, GRIVET,RHESUS MACAQUE, ARTISTIC ICONO-
GRAPHY, OSTEOLOGICAL REMAINS OF PRIMATES

RIASSUNTO: Nonostante la popolarita di cui le scimmie hanno goduto presso I’antica ecumene ro-
mana anche come animali da compagnia che venivano spesso raffigurati artisticamente, non ¢ facile
incontrarne i resti osteologici nei contesti archeozoologici coevi. Insieme alla bertuccia berbera, Ma-
caca sylvanus (L., 1758), la scimmia pill conosciuta e diffusa nel mondo romano, poche altre specie
vivono - o hanno vissuto - entro i confini del Paleartico occidentale. Questi sono rappresentati essen-
zialmente dal babbuino oliva o Anubis, Papio anubis (Lesson, 1827), dall’amadriade o babbuino sa-
cro, P. hamadryas (L., 1758), dalle scimmie verdi del genere Chlorocebus Gray, 1870, e dalle scimmie
patas o scimmie rosse, Erythrocebus patas (Schreber, 1775). C’¢ anche il caso di una raffigurazione
che fa ipotizzare la conoscenza da parte degli antichi Romani di primati esotici provenienti dal Medio
Oriente e/o dal subcontinente indiano, come il macaco rhesus, Macaca mulatta (Zimmermann, 1780).

PAROLE CHIAVE: BERTUCCIA BERBERA, CERCOPITECO GRIGIOVERDE, MACACO
RESO, ICONOGRAFIA ARTISTICA, RESTI OSTEOLOGICI DI PRIMATI

RESUMEN: A pesar de la popularidad de los monos en la antigua Roma como singulares animales
de compaiiia, frecuentemente evocados artisticamente, no resulta facil encontrar restos osteoldgicos
de ellos en contextos arqueozooldgicos coetaneos. Junto con el macaco de Berberia, Macaca sylvanus
(L., 1758),el mono mas conocido y mas extendido en el mundo romano, pocas otras especies viven -0
vivieron- dentro de los limites del Paledrtico occidental. Estas estdn representadas fundamentalmente
por el babuino oliva o de Anubis, Papio anubis (Lesson, 1827), el babuino hamadryas o sagrado, P.
hamadryas (L., 1758), los monos verdes del género Chlorocebus Gray, 1870, y los monos patas o
rojos, Erythrocebus patas (Schreber, 1775). También existe el caso de una representacion artistica que
sugiere el conocimiento por parte de los antiguos romanos de primates exdticos de Oriente Medio y/o
del subcontinente indio, como el macaco rhesus, Macaca mulatta (Zimmermann, 1780).

PALABRAS CLAVE: MACACO DE BERBERIA, CERCOPITECO VERDE, MACACO RHE-
SUS, ICONOGRAFIA ARTISTICA, RESTOS OSTEOLOGICOS DE PRIMATES
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INTRODUCTION

At the time of its greatest territorial extension,
the Roman Empire covered a geographical range
that spanned from the Near East and North Africa
to Great Britain and the Canary Islands (McEvedy,
1992). In this large geographical area, monkeys
were not uncommon as novelties and curiosities
(King, 2002), often being also popular pets (Mc-
Dermott, 1938; Toynbee, 1973). Thus, it is not dif-
ficult to find Roman artistic productions depicting
these animals in a variety of poses.

The best-known primate in the western oecumene
of Roman times was the Barbary macaque, Macaca
sylvanus (L., 1758) (McDermott, 1938; Rolfe &
Grigson, 2006). This animal is also ordinarily re-
ferred to as “Barbary ape”, due to a unique feature
of its morphology that is the absence of a tail, as
in “true apes” (Garcia, 1979). It was the pithekos of
Aristotle, which gave rise to a general model portrait
of the tailless “apes” of Africa and Asia (Spencer,
1995; Masseti, 2019). The Barbary macaque is the
only primate indigenous to the Western Palaearctic,
where it occurs further north than any other non-hu-
man species, also being the only macaque found
in Africa (Waters et al., 2007). It figures among
the medium sized mammals endemic to the west-
ern Mediterranean zoogeographical unit (Masseti,
2002). Perhaps for this very reason, the Romans’
provisioning of this species was easier than that of
other, more exotic primates. Barbary macaques are
confined to fragmented populations throughout their
current natural range, western North Africa, where
they are discontinuously distributed in the subtrop-
ical mountainous areas of Morocco and Algeria,
while they have long been considered extinct in
both Tunisia and Libya (Cabrera, 1932; Richard et
al., 1989; Fa, 1999). The present distribution of this
monkey comprises a European enclave coinciding
with the boundary of the promontory of Gibraltar,
a British possession in the Iberian Peninsula since
1704 (Zeuner, 1952). The anthropochorous origin of
this population is beyond all doubt (Cabrera, 1914;
Hill, 1966; Fa, 1981, 1999; Groves, 2001). Few oth-
er species of primates live — or lived - within the
boundaries of the Western Palaearctic (Figure 1).
These are essentially represented by olive or Anubis
baboon, Papio anubis (Lesson, 1827), hamadryas
or sacred baboon, P. hamadryas (L., 1758), green
monkeys of the genus Chlorocebus Gray, 1870, and
patas or red monkeys, Erythrocebus patas (Schre-
ber, 1775) (Masseti & Bruner, 2009; Masseti, 2012).

ICONOGRAPHY

Being the best-known primates of the ancient
western world, Barbary macaques were often rep-
resented in the artistic Roman productions, per-
haps more than baboons themselves, which were
the other best-known monkeys of the time, thanks
mainly to their popularity in Egypt. Among the
oldest Roman depictions of M. sylvanus we can
recall a polychrome terracotta shown in the collec-
tions of the National Archaeological Museum of
Taranto (MArTA), in southern Italy (inv. 196937-
196938). It is a Nike (“victory”), a winged female
figure, seated on a chest with a crouched monkey,
dated to the 4™ century BC. The artefact appears
to depict a sub-adult Barbary macaque. A monkey
similar to the latter species is also portrayed in the
sculptural group with Pan and Silenus from the ex-
cavation of the Ara Pacis (Rome) in 1937-1938,
which does not find typological comparisons and
could therefore be a Hellenistic original (Termini,
2009). Another juvenile macaque is evoked in a
marble group which is part of the cinerary altar of
Caius Julius Saecularis, found in the Villa of Ju-
lius III (second half of the 1% century AD) (Rome,
Terme di Diocleziano, Museo Nazionale Romano)
(Caruso, 2021). The animal is evoked at the feet of
the deceased, standing in a tall shell-shaped niche.
Another marble relief from Ostia (first half of the
3 century AD) shows a vegetable seller with a
large basket and a stall made up of a wooden trestle
table. On the counter are two Barbary macaques
to attract and entertain customers (Ostia, Antiquar-
ium inv. 198c) (Toynbee, 1973; Parisi Presicce &
Rossini, 2015). Other Barbary monkeys seem to
have been portrayed respectively in a terracotta
lamp of the 15- 2" century AD, a bronze ring with
the head of a monkey (2" - 4" century AD), and
the magnificent specimen of the mosaics that dec-
orate the northeastern hall of the imperial palace of
Byzantium (register I, sector C, panel Co), Istanbul
(Turkey). Here a clothed macaque is attempting to
catch a bird from the top of a tall tree, using a lime-
twig (Jobst et al., 1997). The production of these
mosaics dates to the first half of the 6™ century
AD. Vespa (2022) recalls further examples of Ro-
man artistic representations inspired by the image
of Barbary macaques. We have already noted that
these North African monkeys were probably more
accessible to Roman hunters and trappers than oth-
er species, due to their range being less distant than
from Rome than that of other monkeys. But this
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FIGURE 1

Skull bones and parts of the skeleton of a subadult Barbary macaque, Macaca sylvanus (L., 1758), dated between the 50 BC-140 AD (**C)
(courtesy Parco Archeologico di Pompei).
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does not rule out the importation of other primates
from more far-flung areas, such as sub-Saharan
Africa or, even, the Indian subcontinent. A case of
the latter could be the Roman marble relief with a
crouching monkey (2™ century AD), on display at
the Thorvaldsens Museum in Copenhagen. It may
in fact be the representation of an individual of
rhesus macaque, Macaca mulatta (Zimmermann,
1780), still dispersed in the Indian subcontinent
and adjacent territories (Masseti & Veracini, in
press, and references therein). I would, however,
have misgivings about accepting the identification
in a specimen of Patas monkey proposed by Ves-
pa (2022) for the same second-century AD marble
relief.

FAUNAL REMAINS

Representations of monkeys occur in Roman
artifacts of Egyptian production (or inspiration).
From the Roman-dominated land of the Nile come
various depictions of baboons, especially hama-
dryades (Osborn & Osbornova, 1998). In fact, the
production of monkey-shaped artefacts continued
in Egypt under Roman rule, as in previous times.

Apart, however, from the Nile country, where
it is not difficult to find osteological remains of
baboons, representatives of the genus Chloroce-
bus, patas monkeys, and at times even Barbary

macaques (Osborn & Osbornova, 1998; Masseti &
Veracini, 2024), in the remaining ancient Roman
oecumene monkey bones are rather rare in archae-
ological contexts. No more than nine specimens
from the European subcontinent could be docu-
mented during the present study, and were only at-
tributed to two species: M. sylvanus and Chloroce-
bus cf. aethiops (L., 1758). As can be seen from the
data in Table 1, some of these remains come from
three French archaeological sites. Osteological
fragments of M. sylvanus were recovered at Cutry
(Meurthe-et-Moselle) (first half of the 2™ century
AD) (Poplin, 1986; Liéger et al., 1997; Gerber &
Baudry-Dautry, 2012), and Clos de la Lombarde
(Narbonne) (end of the 2"-beginning of the 3
century AD) (Sabrie, 2011; Gerber & Baudry-Dau-
try, 2012), while fragments of the skull of a Chlo-
rocebus cf. aethiops came from Poitiers (Gerber
& Baudry-Dautry, 2012; Gerber, 2019). The new
radiocarbon dating placed the remains of the lat-
ter specimen between 550 and 620 A.D. (Frédéric
Gerber, 2020: pers. comm.). From the United
Kingdom come the bones of four other Barbary
macaques: from Wroxeter baths (Shropshire) (c.
150 AD) (Armour-Chelu, 1997; Albarella, 2007),
from the Roman levels of Catterick (Hodgson,
1990, 2002; Armour-Chelu, 1997) and Dunstable
(Hodgson, 1990), and from the Northern Ireland
site of Navan (1504/-70 BP) (Groves, 2008). Os-
teological fragments of an individual of the same

Species site

datation

Bone
sex . References
remains and age

Navan

*
Macaca sylvanus (Northern Ireland, UK)

150+/-70 BP (14C)

- | skull Groves 2008

Pompeii

Juvenile —skull Henneberg 1997; Bailey et al. 1999;

Llivia, Cerdanya

Macaca sylvanus (Empiries, SP)

Macaca sylvanus (Naples, T) 50 BC-140 AD (14C) - | bones and parts Ciarallo 1999; King 2002;
of the skeleton
o Cutry first half of the 2nd very old spe- Poplin 1986; Lié¢ger et al. 1997,
Macaca sylvanus (Meurthe-et-Moselle, FR) | century AD ? cimen Gerber & Baudry-Dautry 2012;
‘Wroxeter baths
Macaca sylvanus (Shropshire, UK) c 150 AD - | phalanx Armour-Chelu 1997; Albarella 2007
Clos de la Lombarde endAof Fhe 2nd- Sabri¢ 2011; Gerber & Baudry-
Macaca sylvanus beginning of the 3rd - |-
(Narbonne, FR) Dautry 2012;
century AD
subadult —

5th - 6th century AD 4 | skeleton with

Guardia & Maragall, 2004; Guardia

the skull et al. 2005; Aquilué 2007

Macaca sylvanus site 433, Catterick (UK)

Roman levels

Hodgson 1990; Armour-Chelu

- | fragment ofskull | 907" 1. dason 2002

Macaca sylvanus Dunstable (UK)

Roman levels

- |- Hodgson 1990

Chlorocebus cf.

aethiops Poitiers (FR)

550 - 620 AD

adult - fragment | Gerber & Baudry-Dautry 2012;
of skull Gerber 2019

TABLE 1
Monkey bones from Roman times found in the European subcontinent.
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species come from Catalonia (Llivia, Cerdanya:
5% - 6™ century AD) (Guardia & Maragall, 2004;
Guardia et al., 2005; Aquilué, 2007) and Pompeii,
southern Italy (50 BC-140 AD) (Henneberg, 1997,
Bailey et al., 1999; Ciarallo, 1999; King, 2002)
(Figure 1), respectively. The latter case constitutes
the only Barbary macaque find so far returned by
archaeological investigation conducted on Italian
territory in Roman contexts. At this point, it is log-
ical to ask why monkey bones are so rare in Ro-
man archaeological contexts in Italy, when artistic
depictions of the same subjects are anything but
uncommon there? Could this have happened due
to sampling biases or to the fact that primate bones
were not recognised? Sheet 30, for example, of the
Homo faber catalogue of the namesake exhibition
(Ciarallo & De Carolis, 1999) describes the osteo-
logical remains of a primate whose “exact species
attribution is apparently not possible because the
skeleton is incomplete” and for which taxonomic
attribution to a young macaque is assumed (Ciar-
allo, 1999). The problem, however, is that the just
given description contained on page 2 of the cata-
logue Homo faber does not correspond to the im-
age of a monkey but rather to that of the bones of
a representative of the Soricidae family, rather far
from the taxonomic position of primates. However,
as we have seen, other authors such as Henneberg
(1997), Bailey et al. (1999) and King (2002), were
in no doubt in referring the monkey to the species
M. sylvanus.

CONCLUDING REMARKS

Such a gross error would, however, lean more
towards a justification to be found in an oversight
of the editorial package rather than a problem of
another nature. Nor, however, can it be ruled out
that the fact that primate burials, especially those
of subadult macaques, are occasionally associated
with those of humans, may have been mistaken for
the remains of subadult individuals of the latter
and therefore not included in the archaeozoologi-
cal record. The bones of the macaque of Pompeii
were recovered during a survey conducted back in
1966 among the human skeletal remains stored in
Terme di Sarno. The latter material was provided
by early excavations of Pompeii in the 19" cen-
tury (Nicolucci, 1882). According to Henneberg
(1997), it is possible that the bones of the monkey
were recovered at the same time because skeletons

Archaeofauna 34(1) (2025): 83-89

of some domestic animals were excavated togeth-
er with human remains: “Since hitherto it has not
been known that ancient inhabitants of Pompeii
kept per monkeys the skeleton described here was
probably mistaken for a skeleton of a human baby
and not given any significance by early excava-
tors” (Henneberg, 1997). We should not forget that
the remains of Barbary macaques have also been
recovered in human funerary contexts. Suffice it to
recall in this regard the already mentioned inhu-
mation of a subadult individual from the ancient
Roman necropolis of Tulia Livica (5"-6™ centuries
AD) at Empdries, in Catalonia. This animal was
inhumated with military decorations (belt buck-
les and bronze plaquettes), suggesting it may have
been a military mascot (Guardia et al., 2005). And,
therefore, invested with a significance that shifted
its purely animal dimension towards a decidedly
more ‘humanoid’ perception of it.
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RIASSUNTO: Durante le operazioni di rilievo topografico della Grotta dei Pietrazzi (Si/Pa 182),
sita all’interno della RNO “Grotta della Molara”, sono stati rinvenuti in diversi settori della cavita
depositi osteologici a faune. Dalle prime analisi in sifu e grazie al riconoscimento di alcune pecu-
liari caratteristiche anatomiche, ¢ stato possibile determinare I’appartenenza di tali reperti alla fa-
miglia dei cervidi. I reperti si trovano sia affioranti che sub affioranti da depositi fangosi; si presen-
tano frequentemente veicolati dall’azione delle acque percolanti all’interno della cavita e in alcuni
casi inglobati dalle concrezioni calcitiche. Poiché non tutti i resti hanno subito gli stessi processi
tafonomici (seppellimento, rimaneggiamento o trasporto) su una piccola aliquota di essi ¢ stato
possibile rilevare parziali connessioni anatomiche. Tuttavia, le particolari condizioni tafonomiche
e di conservazione rendono questi reperti estremamente fragili. Constatata la quasi impossibilita
di lavorare direttamente in grotta sui reperti, si ¢ scelto di utilizzare il rilievo fotogrammetrico per
poter analizzarli in maniera assolutamente non invasiva. Attraverso questa tipologia di indagine ¢
stato quindi possibile rilevare il giacimento ottenendo dei modelli tridimensionali sui quali sono
state effettuate analisi, misure, confronti morfologici e restituzioni bidimensionali in scala.

PAROLE CHIAVE: GROTTA DEI PIETRAZZI, DEPOSITI OSTEOLOGICI, CERVIDAE,
FOTOGRAMMETRIA, MODELLI 3D

ABSTRACT: During the topographical survey activities in the Grotta dei Pietrazzi (Si/Pa 182;
Grotta della Molara Natural Reserve — Palermo), an osteological faunal deposit was found in differ-
ent sectors of the cave. Since the first in sifu investigations, was possible to assign most part of the
remains to cervids. The finds were found both laying on the surface or partially covered by a muddy
deposit. The remains had been largely washed away by the water percolating action, and in some
cases covered by a thin crust of calcitic flowstone. Although the bones appeared extremely fragile
due precarious preservation conditions, part of the osteological deposit it evidenced varying de-
greesof of anatomical connection. Due to the fragility of the samples and the difficult underground
environment, it was decided to analyze the samples adopting photogrammetric methods. Through
this type of investigation, it was possible to obtain three-dimensional models on which measure-
ments, morphological comparisons and two-dimensional scale representations were carried out.

KEYWORDS: GROTTA DEI PIETRAZZI, OSTEOLOGICAL DEPOSITS, CERVIDAE, PHO-
TOGRAMMETRY, 3D MODELS
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RESUMEN: Durante el desarrollo de actividades de levantamiento topografico en la Grotta dei Pietrazzi (Si/Pa 182;
Reserva Natural Grotta della Molara — Palermo), se encontrd un depdsito faunistico osteoldgico en diferentes sectores
de la cueva. Las primeras investigaciones in situ permitieron asignar la mayor parte de los restos a los cérvidos. Los ha-
llazgos aparecian tanto dispersos en superficie como parcialmente cubiertos por un depdsito fangoso. Los restos habian
sido mayoritariamente arrastrados por percolacion hidrica agua y, en algunos casos, cubiertos por una fina costra de roca
caliza. Aunque los huesos parecian extremadamente fragiles debido a las precarias condiciones de conservacion, una
parte de las osamentas mostraba distintos grados de conexiones anatémicas. Debido a la fragilidad de las muestras y al
dificil contexto subterraneo, se decidié analizar las muestras adoptando métodos fotogramétricos. A través de éstos se
logré obtener modelos tridimensionales sobre los cuales se realizaron mediciones, comparaciones morfoldgicas y repre-
sentaciones bidimensionales a escala.

PALABRAS CLAVE: GROTTA DEI PIETRAZZI, DEPOSITOS OSTEOLOGICOS, CERVIDAE, FOTOGRAMETRIA,

MODELOS 3D

INTRODUZIONE

La Grotta dei Pietrazzi (Si/Pa 182) ubicata ad
ovest della piana di Palermo, (Figura 1a), ¢ una del-
le tre cavita presenti all’interno della RNO “Grot-
ta della Molara” insieme alla Grotta della Molara
(Si/Pa 53) e la Grotta degli Spiriti (Si/Pa 181) (Di
Maggio et al., 2012). Dal punto di vista storico-ar-
cheologico I’area ¢ conosciuta nel panorama an-
tropologico per la presenza di sepolture risalenti al
periodo Mesolitico, rinvenute presso Grotta della
Molara, mentre la documentazione inerente Grotta
degli Spiriti si limita ad un’unica segnalazione di
materiale paleontologico pleistocenico, rappresen-
tato da un piccolo frammento di difesa di elefante
Palaeoloxodon sp. Grotta dei Pietrazzi ¢ conosciu-
ta sin dai primi anni del secolo scorso; durante le
prime esplorazioni, mosse da un interesse pretta-
mente speleologico, furono segnalati sporadici re-
perti riguardanti alcune faune pleistoceniche: Pa-
laeoloxodon falconeri e Crocuta crocuta spelaea
(Mannino, 2007). Le esplorazioni si avvicendarono
fino ai primi anni Settanta perlustrando interamente
la grotta, caratterizzata da complesse morfologie,
ma si limitarono alla realizzazione di semplici ed
incomplete topografie della cavita. Durante le ope-
razioni di rilievo topografico della cavita, effettuate
durante il biennio 2015/2016 come da incarico del
GRE Sicilia - Gruppi di ricerca Ecologica Sicilia
ODV, ente gestore della RNO Grotta della Molara,
fu rinvenuto un consistente deposito osteologico a
faune, fino a quel momento inedito. Il giacimento
¢ ubicato nei pressi della zona centrale della cavi-
ta e dall’analisi di alcune peculiari caratteristiche

anatomiche delle ossa degli arti e del cranio ¢ stato
possibile determinare I’appartenenza di tali reperti
alla famiglia dei cervidi di piccola taglia. La Si-
cilia durante il pleistocene medio annovera diver-
se specie di cervidi di piccola taglia, oggi estinte,
le quali, avvicendandosi fra i diversi complessi
faunistici pleistocenici, contraddistinsero 1’isola
dal punto di vista paleo faunistico (Abazzi et al.,
2001). Da una prima analisi qualitativa il materiale
osteologico, sub-fossile, si conserva con colore e
consistenza strutturale differente e risulta eviden-
te come il giacimento sia stato sottoposto a diversi
processi tafonomici (come trasporto, seppellimen-
to e successivo sconvolgimento) da attribuire a
dinamiche naturali (come acque circolanti, movi-
menti tettonici) e cause legate a frequentazioni ani-
mali e/o antropiche. Inoltre, fra i numerosi i reperti
che compongono il giacimento, costituito quasi
esclusivamente da cervidi, durante alcuni con-
fronti effettuati in situ ¢ stato possibile identificare
due specie di carnivori che hanno caratterizzato i
complessi faunistici tardo pleistocenici (Bonfiglio
et al.,2002; Marra, 2013) come la iena delle caver-
ne, Crocuta crocuta spelaea e il leone delle caver-
ne Panthera spelaea. Durante gli anni successivi la
scoperta del deposito sono state condotte diverse
ricognizioni mirate al posizionamento topografico
dello stesso e, dove le condizioni tafonomiche dei
reperti lo hanno permesso, sono state effettuate in
via preliminare delle analisi morfometriche, trami-
te misurazioni biometriche direttamente sui reperti.
Una caratteristica che contraddistingue il deposito
osteologico della Grotta dei Pietrazzi ¢ rappresen-
tata dai diversi processi tafonomici sopra citati.
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Questi hanno agito sui resti rendendoli particolar-
mente stabili o estremamente fragili, tanto che al-
cuni possono essere definiti effimeri rendendo im-
possibile ogni operazione; a tal proposito le analisi
biometriche sono state acquisite sfruttando alcune
nuove tecnologiche innovative come il rilievo di-
gitale fotogrammetrico attraverso il quale & stato
possibile effettuare una mappatura di dettaglio del-
le singole aree che compongono il deposito oste-
ologico e successivamente, tramite 1’utilizzo del
software Agisoft Metashape (Agisoft PhotoScan,
2016), sono stati generati dei modelli tridimensio-
nali e le relative restituzioni bidimensionali in scala
delle singole aree interessate dal deposito sui quali,
in maniera del tutto non invasiva, ¢ stato possibile
effettuare alcune analisi morfometriche, come con-
fronti e misurazioni di dettaglio, senza rimuovere o
asportare alcun reperto.

MATERIALI E METODI

GROTTA DEI PIETRAZZI: MAPPATURA
E TAFONOMIA DEL GIACIMENTO
OSTEOLOGICO

La cavita si apre ad una quota di 170 m s.l.m.
nei calcari di margine di piattaforma carbonatica
(calciruditi e calcareniti) della formazione Calcare
di Piano Battaglia del Giurassico superiore-Creta-
cico inferiore (Catalano et al., 2013). La grotta ¢
riccamente concrezionata ed ¢ caratterizzata da una
serie di ambienti inclinati ostruiti da grossi blocchi

di crollo in assetto caotico. Questi depositi rendono
il percorso estremamente accidentato e percorri-
bile tramite 1’ausilio della tecnica di progressione
speleologica, la quale prevede I’utilizzo di corde
ed attrezzature specifiche. La grotta si estende per
circa 500 metri e vasti ambienti piu profondi pre-
sentano un andamento in prevalenza orizzontale
raggiungendo la profondita dall’ingresso di cir-
ca 90 m (Figura 1b). Il giacimento osteologico ¢
ubicato nella porzione centrale della cavita dove i
grossi blocchi di crollo rendono articolato il per-
corso generando diversi camminamenti attraverso i
quali & possibile raggiungere il fondo dell’ipogeo.
Durante le operazioni di rilievo topografico e res-
tituzione grafica finale, tutta I’area interessata da
materiale osteologico affiorante in superficie, de-
nominata “La via della Ossa”, & stata evidenziata
sulla topografia e contrassegnata tramite 1’apposita
simbologia dell’Unione Internazionale di Spe-
leologia (UIS) che indica il deposito osteologico
(Figura 2). La porzione della cavita in cui affiora
parte del giacimento coincide parzialmente con il
camminamento principale utilizzato da sempre da-
¢li speleologi per transitare verso le zone profon-
de della grotta; questo implica che molti dei resti
rinvenuti su questa via presentano evidenti tracce
di calpestio (cross-trampling). Le ossa dei cervidi
si trovano sia affioranti che sub affioranti dai de-
positi fangosi, presentandosi in gran parte veico-
late dall’azione delle acque percolanti all’interno
della cavita. Presentano una colorazione che va
dal bianco tendente al giallo-ocra ed in alcuni casi
punteggiate di nero, acquisita durante i processi

FIGURA 1

a) Ubicazione RNO Grotta della Molara, b) ambienti terminali Grotta dei Pietrazzi.
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FIGURA 2

Sezione longitudinale estesa della cavita, in rosso evidenziata la “via della ossa”.

tafonomici ad opera degli ossidi di ferro mangane-
se presenti nel terreno (Figura 3a). Tuttavia, non
tutto il deposito ha subito un processo di seppelli-
mento, rimaneggiamento e trasporto da parte delle
acque percolanti. Questo ¢ dimostrato da alcuni
reperti riconducibili a singoli individui, rinvenuti
sia in superficie che parzialmente inglobati da con-
crezioni carbonatiche, che preservano parziali con-
nessioni anatomiche (Figura 3b).

Risulta perd evidente che alcuni reperti sono
venuti alla luce dalla matrice argillosa per mano
dell’'uvomo come dimostrato dal rinvenimento
effettuato in una delle zone piu prossime all’in-
gresso dove, una piccola porzione del giacimen-
to, presenta una chiara azione di disturbo. Alcuni
reperti, infatti, dopo essere stati manipolati sono
stati posizionati su di un masso adiacente al pun-
to da cui affioravano. Grotta dei Pietrazzi, prima
dell’istituzione della RNO, ¢ stata meta abituale
non solo per gli speleologi locali ma anche per av-
venturieri occasionali (Figura 3c). Circa la meta
del deposito si trova lungo un percorso che dalla
sala immediatamente sotto I’ingresso della grot-
ta raggiunge la zona centrale della cavita. Muo-
vendosi tra grossi blocchi di crollo, il deposito si
estende in direzione degli ambienti pili profondi

della grotta e risulta distribuito sul piano di cal-
pestio in modo caotico (Figura 2). E possibile
identificare la genesi del giacimento in diversi
momenti: la caduta e accumulo delle carcasse
degli animali lungo il piano inclinato che separa
I’ambiente sotto I’ingresso con la zona centrale e
successivamente il trasporto ad opera delle acque
d’infiltrazione. Sulla restante porzione del giaci-
mento osteologico, rappresentata dai reperti che
non hanno subito trasporto da parte dell’acqua,
sono state rilevate connessioni anatomiche di al-
cuni distretti come arti e rachide cervicale. Da tali
evidenze ¢ stato possibile attribuire 1’appartenen-
za dei reperti a singoli individui e determinare il
sesso e 1’eta degli animali. Una particolarita che
contraddistingue questi depositi ¢ quella di non
presentare la tipica colorazione rossastra dovuta
agli ossidi ferro che accomuna la quasi totalita
del giacimento (Figura 4a). Ad avvalorare I’ipo-
tesi che questi animali siano arrivati in completa
o parziale connessione anatomica all’interno della
cavita e veicolati ad opera esclusivamente della
gravita, vi sono ad esempio lo scheletro integro di
un giovane individuo di sesso maschile ed i resti
del quarto anteriore destro di un giovane indivi-
duo di sesso femminile con le vertebre cervicali,
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FIGURA 3
a) Porzione di deposito affiorante dai sedimenti, b) elementi scheletrici in connessione anatomica inglobati da concrezione calcitiche, ¢)

reperti decontestualizzati.

dalla II alla VI, in connessione anatomica e cra-
nio semi integro (Figura 4b). In merito alle con-
dizioni qualitative del deposito ubicato lungo la
“Via delle Ossa” ¢ possibile fare delle distinzioni
alquanto considerevoli. Per quanto riguarda i re-
perti affioranti e sub affioranti dal fango, questi
risultano moderatamente ricoperti da uno strato
di carbonato di calcio, molto probabilmente ge-
nerato dell’azione di seppellimento, la quale ha
favorito I’inizio del processo di mineralizzazio-
ne. Cio non vale per un’abbondante aliquota di
reperti anch’essi sub affioranti dal fango, i quali
apparentemente si presentano come i resti descri-
tti poco sopra, ma risultano estremamente fragili,
probabilmente per 1’esposizione all’atmosfera de-
1la cavita, estremamente satura in anidride carbo-
nica, che ha compromesso la stabilita strutturale
di parte del giacimento osteologico (Figura 4a).
Gli elementi anatomici in connessione anatomica
che non hanno subito né trasporto né seppellimen-
to presentano diversi gradi di alterazione. Le ossa
hanno le superfici fortemente alterate, con fratture
e macchie attribuibili probabilmente all’azione
di diversi fattori come I’alto tenore di umidita,
I’azione di batteri endogeni del terreno, ecc. La
presenza sporadica di faune pleistoceniche come
la iena ed il leone, la sostanziale differenza tafo-
nomica fra questi reperti, nonché la condizione
sub fossile dei reperti appartenenti ai cervidi, han-
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no destato non pochi interrogativi sull’eta dell’in-
tero giacimento. A tal proposito ¢ stato sottoposto
ad analisi radiometrica un reperto proveniente dal
punto in cui sono state registrati evidenti segni di
disturbo antropico (Figura 3c). La datazione ra-
diometrica al "*C, effettuata da Laboratorio Circe
con sede a Caserta, ha rivelato un’eta radiocar-
bonica di ca 23.313 — 22.491 BC. Questo dato
ci premette di posporre in avanti la presenza di
pit specie di cervidi di piccole dimensioni come
Cervus elaphus siciliae e Dama carburangelen-
sis nel medesimo periodo sul territorio siciliano
dal complesso faunistico pleistocenico (CF) de-
nominato “Grotta di San Teodoro-Pianetti” (In-
terpleniglaciale del tardo Pleistocene superiore,
cfr Bonfiglio et al., 2008) almeno al complesso
faunistico piu tardo denominato denominato*Fau-
na di Castello” (Pleniglaciale superiore e Tardo
glaciale, Petruso et al.,2011). In via del tutto pre-
liminare, sono state condotte alcune analisi dirette
solamente su quei reperti strutturalmente stabili,
prelevando alcune misure biometriche in accordo
con Driesch (1976). L’estrema fragilita di nume-
rosi elementi scheletrici, rappresentante 1’aliquota
del giacimento che non ha subito un processo di
seppellimento, ha reso estremamente rischiose,
ed in molti casi impossibili, anche la piu sempli-
ce analisi diretta come 1’acquisizione di misure
biometriche. A tal proposito I’applicazione della



100 VALENTI, P.; MICCICHE, R ; VATTANO, M.; SCHEPIS, L.; AIELLO, F. & SIENO, L.

FIGURA 4

a) Reperti fragili che non hanno subito seppellimento dai sedimenti, b) elementi scheletrici cranio e rachide cervicale in parziale connes-

sione anatomica di un giovane cervide di sesso femminile.

tecnica fotogrammetrica ha permesso di studiare
il deposito nella maniera meno invasiva possibile.

La fotogrammetria applicata alla documentazione
del giacimento

I nuovi strumenti per la documentazione, la
salvaguardia e la valorizzazione di contesti diffi-
cilmente raggiungibili di interesse comunitario,
caratterizzati da un patrimonio naturale e cultu-
rale, permettono di garantire la loro sopravviven-
za e la trasmissione alle generazioni future. Nel
programma di conoscenza, studio e intervento
nella Grotta dei Pietrazzi, il rilievo ha rappre-
sentato 1’azione preliminare e indispensabile
alla conoscenza, tutela, conservazione digitale e
monitoraggio del giacimento, da estendere suc-
cessivamente anche ad altre aree del deposito. La
“conservazione digitale” sfrutta le piu avanzate
tecnologie informatiche per custodire, attraverso
la registrazione, classificazione e archiviazione
dei dati, il deposito osteologico in quel determi-
nato momento storico senza intaccare la fisicita
dei reperti, preservandoli nel tempo, almeno a li-
vello virtuale (Carmassi, 2001). La necessita di
effettuare una documentazione tridimensionale
del deposito non deriva solo dall’esigenza di stu-
diare un sito ubicato in un ambiente ipogeo ad
alto rischio, ma anche di preservare digitalmente

il sito stesso, che potrebbe subire danni da agen-
ti esogeni, endogeni o antropici. La documenta-
zione tridimensionale rappresenta uno strumento
fondamentale per la comprensione dello stato di
conservazione del sito e per monitorarne I’evo-
luzione nel tempo (Agapiou et al., 2016), data la
fragilita dei reperti presi in esame. L’integrazione
delle tecniche tradizionali di rilievo con le tec-
nologie digitali avanzate nella ricerca paleontolo-
gica, consentono la restituzione 3D da immagini
digitali 2D delle aree prese in esame mediante la
definizione di modelli numerici scalati sulla base
di misure reali prese sul campo (Lo Brutto et al.,
2014). Per documentare in maniera puntuale la
distribuzione dei numerosi resti osteologici pre-
senti ¢ possibile raccogliere il massimo delle in-
formazioni utilizzando le ortofoto, uno strumen-
to unico e versatile anche per la realizzazione di
rappresentazioni iconografiche. Considerando le
problematicita riconducibili al contesto (accessi-
bilita, assenza di luce, umidita, ambienti angusti
e mobilita/spazio), ¢ stato necessario individuare
una tecnica di 3D surveying che offrisse il miglior
rapporto tra precisione del rilievo, area da rileva-
re, economicita dell’intervento (sia per costi che
per peso/spazio delle attrezzature da impiegare) e
garanzia del risultato finale. Pertanto, soppesan-
do le differenti possibilita di rilievo e le differenti
soluzioni oggi disponibili, si ¢ impiegata la photo
modelling, detta anche fotogrammetria 3D, ese-
guita attraverso 1’Image Based in Camera Scan-
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FIGURA 5

a) Posizionamento delle fotografie e dei target per la scalatura del modello tridimensionale, b) realizzazione del modello 3D attraverso
I’allineamento delle immagini (1), la nuvola densa (2), la mesh (3) e la texture (4).

ner che consente la restituzione metrica tridimen-
sionale delle superfici eterogenee senza disporre
di attrezzature complesse (Limoncelli & Schepis,
2020). Infatti, il rilievo fotogrammetrico 3D ¢ sta-
to realizzato da tre operatori con un set di faretti,
una fotocamera DSRL Canon 5D Mark II dota-
ta di obiettivo grandangolare (17-40mm f/4) ed
una action-cam Go-Pro Hero 9 per 1’acquisizione
di fotografie in ambienti ristretti. La tecnica de-
II’Image Based in Camera Scanner utilizza come
input le immagini prodotte dalle fotocamere digi-
tali e come output i modelli 3D metrici attraverso
la proiezione, in uno spazio tridimensionale, di
punti rilevati in maniera automatizzata con alta
precisione e fedelta al reale (Bianchini, 2009) (Fi-
gura 5). Per orientare in maniera corretta le foto-
grafie in un sistema di coordinate spaziali ¢ stato
necessario impiegare dei punti di controllo omo-
loghi (matching) tra le varie immagini, indicati da
target (numerati, generati e stampati dal software
di elaborazione Agisoft Metashape) che succes-
sivamente vengono ricondotti all’interno di uno
spazio tridimensionale e perfettamente scalati
grazie alle misure delle distanze tra i farget prese
sul campo. Il risultato finale ¢ la restituzione di un
modello tridimensionale metrico in scala 1:1 sul
quale ¢ possibile effettuare misurazioni biometri-
che. Per confermare la veridicita e I’accuratezza
della metodologia impiegata sono state effettua-
te un set di misurazioni in situ con l’ausilio di
un calibro digitale e confrontate con misurazioni
ottenute in maniera digitale sul modello 3D otte-
nendo uno scarto di 0,00lmm di differenza che
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conferma la precisione della tecnica impiegata
(Figura 6). Dal modello tridimensionale ottenuto
¢ stata inoltre possibile generare un’elaborazione
grafica in ambiente vettoriale CAD di due aree
sottoposte a rilievo fotogrammetrico in scala con-
sentendo di localizzare tutti gli elementi presenti
nella scansione ed evidenziare i dettagli del de-
posito (Figura 7). La tecnica del camera scanner
¢ stata preferita alla scansione laser per velocita
di acquisizione del rilievo e di elaborazione dati;
per la maggiore liberta di scelta dei punti di ri-
presa che consente un miglior campionamento
delle superfici (con conseguente riduzione dei
coni d’ombra e dei sottosquadri); per la praticita
dei movimenti in ambiente grotta e per 1’econo-
micita delle attrezzature. Sfruttando la possibilita
di poter effettuare misure direttamente sui mode-
1li tridimensionali in scala di quelle porzioni del
giacimento osteologico particolarmente fragili ¢
stata condotta, in via del tutto preliminare, una
prima indagine morfometrica.

RISULTATI DISCUSSIONI

L’applicazione del rilievo fotogrammetrico
come strumento per la documentazione ha ridotto
al minimo il rischio di compromettere la stabilita
dei reperti. I dati biometrici di questi ultimi, prele-
vati con ausilio del programma di elaborazione
dei modelli tridimensionali (Agisoft Metashape
1.7), risultano estremamente affidabili e precisi.
Confrontando i dati con le misure dei medesimi
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FIGURA 6
a) Scalatura del modello tridimensionale, b) misurazioni biometriche dei reperti.

reperti rilevate direttamente con I’ausilio di un ca-
libro digitale, ¢ emerso che le misure si discostano
soltanto di alcuni decimi di millimetro, uno scarto
equiparabile alle misurazioni manuali effettuate
da due diversi operatori. L’analisi morfometrica ¢
stata condotta comparando alcune misure, regis-
trate su alcuni astragali, con un dataset di misure
disponibili in bibliografia (Tagliacozzo, 1993),
confermando le piccole dimensioni degli animali.
In merito a tale evidenza, consapevoli che sia il

cervo che il daino hanno caratterizzato la Sicilia
pleistocenica con diversi taxon endemici (Cervus
elaphus siciliae e Dama carburangelensis, Gliozzi
& Malatesta, 1983) e in mancanza dei palchi, la
posizione tassonomica dei reperti rimane incerta.
Non si puo infatti escludere la presenza di differen-
ti specie di cervidi all’interno del giacimento preso
in esame. La datazione radiometrica ci permette di
poter approfondire un importante scenario d’inda-
gine implementando la conoscenza attuale sul tur-
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FIGURA 7

a) Ortofoto di una parte del deposito estrapolata dal modello tridimensionale, b) elaborazione grafica in ambiente vettoriale cad.

nover delle specie di mammiferi che caratterizzano
i depositi faunistici quaternari rinvenuti presso le
cavita del palermitano.

CONCLUSIONI

I1 nuovo approccio metodologico applicato alle
estreme condizioni operative del sito ipogeo inda-
gato come la totale assenza di luce, i piccoli spazi
di manovra, 1’elevato tasso di umidita dell’aria,
hanno reso le operazioni di acquisizione dei dati
per nulla semplici, tuttavia, I’accuratezza delle
misure biometriche ottenute dai modelli tridimen-
sionali generate, i bassi costi di applicazione della
fotogrammetria come strumento indiretto per la
documentazione e lo studio biometrico di depositi
osteologici ubicati in ambienti complessi come le
cavita carsiche, si ¢ rivelata una strategia vincen-
te ed innovativa. La conferma di poter indagare,
dal punto di vista biometrico, il nuovo giacimen-
to nel modo meno invasivo possibile, ha aperto
I’opportunita di proseguire gli studi con ulteriori
analisi negli anni a venire. Inoltre, I'utilizzo della
tecnica fotogrammetrica permette in maniera digi-
tale la conservazione dei giacimenti attraverso la
prototipazione e stampa tridimensionali dei reperti
in scala, garantendo la musealizzazione di siti di
difficile accesso. Nuove indagini mirate alla discri-
minazione morfologica e biometrica delle diverse
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specie di cervidi siciliani sono attualmente in corso
e potranno chiarire le complesse dinamiche faunis-
tiche tardo pleistoceniche di questa cavita.
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ABSTRACT: The analysis of the animal remains from the 1985-1988 excavations in the eastern
area of Piazza Duomo, near the Leaning Tower (saggio D) of Pisa is presented. The site was a
central locus within the Etruscan-Roman city, situated on the northern edge of the urban area
and bordered northwards by the now-extinct river Auser. The excavation highlighted a complex
stratigraphy characterized by intense building activities from the mid-6" ¢. BC to the 6% ¢. AD.
Domesticates (cattle, pig and caprines) constitute the bulk of the faunal samples, with red deer
and roe deer being the most frequent wild species. The long chronological sequence allowed us
to reveal changes in the animal exploitation strategies through time.

KEYWORDS: PISA, TUSCANY, ETRUSCAN, ROMAN, ZOOARCHAEOLOGY

RIASSUNTO: In questo lavoro vengono analizzati i resti faunistici recuperati durante le indagini
archeologiche svolte negli anni 1985-1988 a Pisa nel settore orientale di Piazza del Duomo, a
pochi metri dalla torre pendente (saggio D). L’area si colloca, come oggi, in un punto nevralgico
della citta etrusca e romana, ubicato ai limiti settentrionali dell’area urbana e lambito a nord da
un fiume oggi scomparso, I’Auser. Lo scavo ha evidenziato una complessa stratificazione arti-
colata in molteplici fasi di frequentazione, caratterizzate da un’intensa attivita edilizia, databili
senza soluzione di continuita tra la meta del VI a.C. e il V secolo d.C. I campioni analizzati sono
composti dai resti riferibili alle principali categorie di animali domestici (bovini, ovicaprini e
suini); le specie selvatiche sono presenti ma in minor numero. Tra queste, i pili rappresentati
risultano essere il cervo e il capriolo. La lunga sequenza cronologica ci permette di osservare
come lo sfruttamento degli animali sia cambiato nel corso dei secoli.

PAROLE CHIAVE: PISA, TOSCANA, ETRUSCA, ROMANA, ZOOARCHAEOLOGIA

RESUMEN: Se presenta el estudio de los restos faunisticos de las excavaciones realizadas entre
1985-1988 en la zona este de la Piazza Duomo, cerca de la Torre Inclinada (saggio D) de Pisa.
El contexto corresponde a un lugar central dentro de la ciudad etrusco-romana, ubicada en la
margen norte del drea urbana, bailada entonces por el hoy extinto rio Auser. La excavacién puso
de relieve una estratigrafia compleja caracterizada por una intensa actividad constructiva que se
desarroll6 de forma ininterrumpida desde mediados del siglo VI. a.C, hasta el siglo VI. AD. Las
cabafias domésticas (bovina, porcina y caprina) constituyen el grueso de la muestra, siendo el
ciervo y el corzo las especies silvestres mas frecuentes. La larga secuencia cronoldgica permitié
asimismo evidenciar cambios en las estrategias de explotacion animal a lo largo del tiempo.

PALABRAS CLAVE: PISA, TOSCANA, ETRUSCO, ROMANO, ZOOARQUEOLOGIA
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INTRODUCTION

The current Piazza dei Miracoli in Pisa stands
on a focal point of the Etruscan-Roman settlement,
even if it is located in a peripheral area of the city
(Bruni, 2022); at that time, the site was on a hill-
ock, bordered by the western branch of the Auser
river (Bini et al., 2015: 205).

Fortuitous discoveries and systematic archaeo-
logical research brought to light materials dated be-
tween the Orientalizing and the Hellenistic period;
however, only in some rare cases it was possible
to identify reliable archaeological contexts after
thorough stratigraphic excavations. The latter were
carried out between the 1980s and the end of the
1990s, focusing on the eastern sector of the square,
few steps away from the Leaning Tower (Mag-
giani, 1993: 57-60; Bruni, 1995: 181-185; Alberti
etal., 2015: 58, fig. 1).

The first interpretation suggested that during
the Orientalizing period (around the end of the
8" century BC) aristocratic residences occupied
the area (Bruni, 1998: 99-102); however, between
the beginning of the Archaic period and the mid-
dle Hellenistic period (end of the 7"-last quarter
of the 3 century BC), archaeological evidenc-
es may hint to a ritual function of the site, even
though monumental buildings have yet to be found
(Bonamici, 2011). This last option is further con-
firmed by bronze figures and a golden plate, found
in the same context (Maggiani, 1993: 58, fig. 8, 3;
Maggiani, 2001: fig. 1, c¢). The recently discovered
epigraphic repertoire and other findings may also
indicate the presence of an artisanal and emporic
sector inhabited by a diverse community; in this
place, ritual activities were probably practised too
(Bonamici & Taccola, 2022).

Despite the main function of the site remains
unclear, a striking feature is that the orientation be-
tween the various structures remained unchanged
for almost nine centuries—at least from the begin-
ning of the 5" century BC: as a matter of fact, the
structures often appear overlapped between the
different phases. This spatial organisation was part
of a regular urban network, aligned with the car-
dinal points. Between the different archaeological
phases, flood events caused by the nearby Auser
can be identified. One of these floods led to the
abandonment and the consequent restoration of the
area between the last quarter of the 3rd century BC
and the first quarter of the 2™ century BC. After
that, the site turned into a residential area for the

upper class, then maintaining this vocation for the
whole Roman period (Taccola, 2020: 17-18).

The aim of this work is to discuss the prelimi-
nary zooarchaeological analysis carried out on the
materials recovered from Area D, the only area
excavated between 1985 and 1988. This area was
inhabited from the Archaic period until the Late
Antiquity and was characterised by an intense con-
struction activity. A thorough reconstruction of the
stratigraphic sequence and a detailed analysis of
the archaeological materials concerned the Helle-
nistic period, between the middle of the 4™ century
BC and the beginning of the 1% century BC (Tac-
cola, 2019).

MATERIALS AND METHODS

The animal remains were identified throught di-
rect comparison with the references collection of
the Laboratory of Zooarchaeology of the Universi-
ty of Pisa, but the works of different scholars were
also used as reference: Schmid (1972) and Barone
(1980) for the mammals, and Cohen & Serjeanston
(1996) for the avifauna. The distinction between
sheep and goat was carried out with the criteria
described in Boessneck et al. (1964) and Zeder &
Lapham (2010) for long bones, Payne (1985) and
Halstead et al. (2002) for mandibles and teeth.

Data from the epiphyseal fusion of long bones
were recorded using the works of Silver (1969)
for cattle, Bullock & Rackham (1982) for caprines
and Bull & Payne (1982) for pigs. In accordance
with these works, the age stages are defined as fol-
lows: juvenile when the animal was killed before 12
months, subadult when it was killed between 12 and
35 months and, lastly, adult when it was killed later
than 35 months. Tooth wear stages were recorded
following Grant (1982) and Bull & Payne (1982)
for pig and Payne (1973) for caprines.

The faunal sample was divided into two chrono-
logical phases: Pre-Roman period (550-175 BC)
and Roman period (175 BC-400 AD). This divi-
sion was made to observe changes in animal ex-
ploitation during a large chronological period in
the same context.

As shown in Table 1, it was possible to identi-
fy 1016 bone remains (35.9% of the whole faunal
record), while 547 remains (19.3%) are ribs and
vertebrae and the remaining (44.7%) are unidenti-
fied bone fragments. The majority of animal bones
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Period Pre-Roman Roman Total Sample
Taxon NISP| % | MNI NISP| % | MNI NISP| % | MNI
Domestic species
Equids - Equus sp. 1 0,1 1 1 0,1 2
Cattle - Bos taurus L. | 126 | 15,1 1SA3A 27 14,7 2A 153 | 15,1 6
Sheep or Goat - Ovis vel Capra | 210 252 38 20,7 248 24 4
Sheep - Ovis aries L. | 47 56 | 2J,4SA,7A 5 2,7 2SA,1A 52 5.1 16
Goat - Capra hircus L. | 16 19 3 1,6 19 19
Pig - Sus domesticus Erx. | 389 | 468 | 4J,3SA,4A | 96 522 | 2J,2SA,1A | 485 | 47,7 16
Dog - Canis familiarisL.| 3 0.4 1 SA 2 1,1 17 5 0,5 2
Cat - Felis catus L. 1 0,1 1A 1 0,1 1
Domestic fowl - Gallus gallus L. 2 0,2 1A 1 05 1A 3 03
Wild Species
Roe deer - Capreolus capreolus L. | 12 14 1SA, 1A 1 05 1A 13 13 3
Red deer - Cervus elaphus L. 6 0,7 1SA 6 0,7 1
Fox - Vulpes vulpes L. 1 0,1 1A 1 0,1 1
Tortoise - Testudo hermanni Glm. 2 02 1 2 02 1
‘Wood pigeon - Columba palumbus L. 2 1,1 1A 2 02
Bird - Aves ind. | 11 13 4 22 1 15 15
Fish - Pisces ind. | 3 0.4 2 1,1 1 5 0,5 3
Mollusca ind. | 2 02 3 16 2 5 04 3
Total identified | 832 | 100 184 | 100 15 1016 | 100 52
Vertebrae | 119 24 143
Ribs | 361 43 404
Unidentified fragments | 1081 184 1265
Total | 2393 435 2828

TABLE 1

Numbers of identified animal remains (NISP), percentage and minimum number of individuals (MNI) divided between Pre-Roman
phase (550-175 BC) and Roman phase (175 BC — 400 AD). (J=Juvenile, SA=Subadult, A=Adult).

come from the Pre-Roman context (2393 bone
fragments, corresponding to 84.6% of the total),
while the Roman period is less rapresented (435
remains, corresponding to 15.4%). In both phases,
the main domestic animals predominate, alongside
a small number of dogs, cats, and domestic fowl.
Wild species are also present, and among them, roe
deer predominating, followed by deer; other spe-
cies (fox, bird, tortoise, marine shells, and fish) are
present in negligible quantities. As can be seen in
the chart (Figure 1), the faunal remains analysed
were divided among the different archaeological
periods; a striking feature is that almost half of the
bone remains (47%) were found in the 3™ century
period, during the Hellenistic phase (Pre-Roman
period).

RESULTS: THE PRE-ROMAN PERIOD

As mentioned above, the sample is mainly
composed of domestic species (95.7%), with pigs
being the most predominant taxon (46.8%). The
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most recurrent anatomical elements (see Table 1 in
Supplementary materials) are teeth, cranium, fore-
limb, and hindlimb; however, the extremities of
the limbs (carpal, tarsal and phalanges) are poorly
represented. Pigs’ mortality data (see Table 2 in
Supplementary materials, Figure 2), calculated us-
ing epiphyseal fusion, indicates that juveniles and
adult animals are present with similar numbers
(37.8% and 36.2% respectively), while subadult
individuals are less prominent (26%). However,
tooth wear stage data-which are more reliable-in-
dicate as follows: 13% of the animals were killed
before 12 months-with 10% under the 7 months;
73% were slain between 12 and 35 months-with
more than 35% of animals butchered between
24 and 30 months and, finally, 14% were slaugh-
tered over 35 months. Lastly, 8% of the pig bones
showed butchery marks, mainly located on humer-
us, ulna, pelvis, and tibia, while 50% of the limb
bones had burn marks.

Caprines are the second most represented cate-
gory (32.7%), with sheep prevailing over goats at a
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FIGURE 1

Percentage of faunal remains divided between the different archaeological periods described in Taccola (2019).

ratio of 3:1. As with pigs, the most recurrent skel-
etal elements (see Table 1 in Supplementary mate-
rials) are teeth, cranial, and limbs elements, with a
slight prevalence of forelimb; except for metacar-
pals and metatarsals, the extremities of the limbs
are under-represented. Epiphyseal fusion data (see
Table 3 in Supplementary materials, Figure 2)
show that adult individuals represented almost half
of the killed flock (48.9%), which are followed by
young caprines (32.4%), while subadult individu-
als are less present (18.7%). Tooth wear data pro-
vide contrasting results: 11,3% of the animals were
slaughtered between 6 and 12 months (with no
killings under 6 months), while most of the killing
ocurred between 12 and 35 months (62.4%); lastly,
26.3% of the caprines were killed off in later stages
of life, but before their sixth year. Around 12% of
caprine bones showed butchery marks, especially
atlas, axis, forelimb, and hindlimb elements. Al-
most half (46%) of the caprine bones had burning
marks, mainly localised on scapula, humerus, pel-
vis, femur and tibia.

Cattle remains are mainly represented (see Ta-
ble 1 in Supplementary materials) by teeth, while
all limb elements occur in similar numbers. The
mortality data (see Table 4 in Supplementary ma-
terials, Figure 2) calculated using epiphyseal fusion
shows that adult individuals predominated (88.4%),
followed by a small number of subadult individuals
(11.6%) and no juveniles. For cattle, we observe the
same pattern found in other domestic species, where
the percentage of burned bones (54.2%) is higher
than that of bones with butchery marks (15.6%).

RESULTS: THE ROMAN PERIOD

During this phase, domestic animals remain the
predominant category (93.5%), with pigs still pre-
vailing (52.2%), followed by caprines (25%) and
cattle (14.7%). All pig skeletal elements (see Table
1 in Supplementary materials) apart from the at-
las and patella are present, with metacarpals and
femurs slightly predominating. The mortality data
(see Table 2 in Supplementary materials, Figure 3)
calculated using epiphyseal fusion indicates that
piglets predominated (60%), followed by adult in-
dividuals (34%), while subadults are almost absent
(6%). Anthropogenic modifications on pig bones in
this period are similar to those observed in the pre-
vious phase, with burning marks (37%) ocurring
more than butchery marks (6%).

Different caprine elements were found without
any selection (see Table 1 in Supplementary mate-
rials). The mortality data calculated using epiphy-
seal fusion (see Table 3 in Supplementary materi-
als, Figure 3) suggests that the animals were mainly
slaughtered during their subadult age (70%), with
a good representation of adult individuals (30%)
and with no killing carried out in their first years.
Butchery marks were observed on 13% of caprine
bones, while burning marks were present on 30%
of them.

Lastly, almost all cattle anatomical elements are
sporadic (see Table 1 in Supplementary materials),
except for teeth, humerus, and the 2™ phalanges.
The mortality data, calculated using epiphyseal
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fusion (see Table 4 in Supplementary materials,
Figure 3) show that individuals were killed is their
adult stage. Burning and butchery marks were
found only on 6 cattle bones.

DISCUSSION

Zooarchaeological analysis carried out in urban
contexts primarly provides information regarding
animal consumption and farming practices, which
are strongly related to the market’s demand for
meat. These products consumed in the city were
usually brought from extra-urban areas where
breeding and farming were practised (De Grossi
Mazzorin & Minniti, 2010: 52).

Between the beginning of the Archaic Age (end
of the 7™ century BC) and the Middle Hellenistic
Age (last quarter of the 3™ century BC), this area
was occupied by structures and preparations that
may refer to ritual practices, as confirmed by dif-
ferent votive findings (bronzes and a golden plate).
The faunal record analysed does not show any rit-
ual features, except for a dog humerus and femur
with butchery marks. In fact, dogs are often associ-
ated with rituals (De Grossi Mazzorin, 2008), how-
ever this finding may also refer to the exploitation
of hides. The presence of a worked deer antler also
suggests processing activities of animal hard mate-
rials in the area.

During the Roman period, the area was rebuilt
as a residential quarter inhabited by the upper
class. The high presence of piglets in this phase
may reflect an elite diet, since they refer to fine and
tender cuts of meat; this feature was observed in
other contemporary contexts (King ez al., 1985; De
Grossi Mazzorin & Minniti, 2010: 53-54; Alhaique
etal. 2011).

As a matter of fact, the faunal sample analysed
is mainly composed by the main domestic animals
in both phases. Pig is the predominant taxon, which
increases in number during the Roman period while
caprines become less important. Mortality data
from the Pre-Roman period show that pigs were
killed in almost all life stages with similar numbers,
while in the Roman period piglets were preferred.

In both phases, sheep prevail over goats;
epiphyseal fusion data suggest that caprines were
slaughtered at different life stages, with adults pre-
vailing in the Pre-Roman period and subadults in
the Roman period.

Archaeofauna 34(1) (2025): 105-111

Tooth wear stage data for the Roman period were
not discussed due to the low occurrence of teeth re-
mains. On the other hand, for the Pre-Roman peri-
od, we observe that tooth wear data for both cap-
rines and pigs are not consistent with epiphyseal
fusion data. Tooth wear data indicate that pigs were
mainly killed between the first and the third year
(especially in the 24-30 months period), when the
animals reached their maximum yield; we can ob-
serve similar data for caprines. A certain selection
of body parts can be perceived for both pigs and
caprines: the terminal part of the limbs (carpal, tar-
sal and phalanges) is poorly represented, while oth-
er limb elements are more recurrent. Furthermore,
burning and butchery marks are mainly localised on
shoulder and leg portions. These data may indicate
that butchering activities, such as meat division,
were partly carried out on the site. Cattle adult in-
dividuals, which predominate in the faunal record,
were probably exploited as well.

Wild species are attested by few bone remains,
among which deer and roe deer are predominant;

FIGURE 4
Deer antler with cuts and detail of manufacture marks.
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while roe deer remains refer to different anatomic
elements, two antlers and two phalanges attest the
presence of deer. Moreover, a deer antler shows
manufacture marks (Figure 4); different cuts can
be observed on the antler, which may indicate ei-
ther that it is an unfinished worked object or that
the removed part was used.

CONCLUSION

In this preliminary study, the faunal sample
was divided between the two main chronological
phases; the next ideal step will be to examine the
distinct occupation levels levels to better under-
stand how animal exploitation strategies changed
through time. Those results will be further dis-
cussed in the PhD dissertation of the project titled
“Animal consumption and exploitation strategies
on the coastal portion of Tuscany between the
Etruscan period and the Middle Ages”.

Zooarcheological analysis was pivotal for the in-
terpretation of the examined context. In the Pre-Ro-
man phase, an interest in meat for both caprines and
pigs was demonstrated. However, we must remark
that different activities probably occurred in the
area, as suggested by the worked deer antler.

Most of the animal remains were found in
Pre-Roman levels; this sample shows a high con-
sumption of pigs, followed by sheep and goats,
which were killed at all age stages. On the other
hand, cattle were mainly killed in their adult stage.
The difference between the mortality data obtained
from epiphyseal fusion and tooth wear stage may
indicate that animal portions were prepared outside
the context, then transported to this site to be con-
sumed or sold. Finally, wild species are also oc-
casionally attested, including roe deer, deer, birds,
land tortoise, marine mollusks and fish.

The Roman period faunal record consists of
fewer bone remains, making it a less reliable sam-
ple. Zooarchaeological analysis still shows a com-
mon trend in animal exploitation, with a slight in-
crease in pig husbandry. Wild species in this phase
are less represented than the previous one.

SUPPLEMENTARY MATERIAL

See supplementary material at https://revistas.
uam.es/archacofauna/article/view/archaeofau-
na34.1_010
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SUPPLEMENTARY MATERIAL

Taxon Pig Sheep and goat Cattle

Pre-Roman Roman Pre-Roman Roman Pre-Roman Roman
Skeletal Element NISP NISP NISP NISP NISP NISP
Horn core 2 1 1 1
Cranium 24 2 4 5
Maxila 24 3 1 1
Max. Teeth 23 3 21 4 17 4
Mandible 45 5 26 4 6 2
Mand. Teeth 50 7 26 2 10 2
Teeth ind. 2 4 1
Atlas 3 4 1
Axis 5 1 1
Scapula 22 6 10 2 3 1
Humerus 28 7 18 8 5 4
Radius 21 4 21 4 3
Ulna 16 5 11 5 1
Carpal 3 3
Metacarpal 20 13 13 5 8 1
Pelvis 23 5 22 4 7 1
Femur 18 9 14 7
Patella 2
Tibia 21 2 34 5 5 1
Fibula 5 1
Calcaneus 7 3 6 2 1
Astragalus 3 1 4 1 7 1
Tarsal
Metatarsal 16 5 17 1 7 1
Metapodial 7 3 1 2 2
Phalanx 1 5 6 5 9 1
Phalanx 2 1 2 1 3 4
Phalanx 3 8
TOTAL 389 93 273 46 126 27

TABLE 1

NISP per skeletal element for the main domestic faxa divided the two chronological periods, Pre-Roman (550-175 BC) and Roman (175
BC - 400 AD).
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Period Pre-roman Roman
age U F U F
scapula a. 7-11 months 7 9 4 1
pelvis a. 7-11 months 2 4 2 0
humerus d. +11 months 5 8 0 2
radius p. + 11 months 3 7 0 1
phalanx 2 p. 12-18 months 0 1 1 1
tibia d. 19-23 months 0 11 1 0
phalanx 1 p. 19-23 months 3 2 2 4
metacarpal d. +23 months 7 4 5 4
metatarsal d. +23 months 5 4 3 2
metapodial d. +23 months 3 4 0 1
humerus p. +35 months 7 2 2 0
radius d. +35 months 9 2 3 0
ulna p. +35 months 4 1 1 0
femur d. +35 months 8 2 6 0
tibia p. +35 months 7 1 1 0
calcaneum p. +35 months 7 0 0 1
TABLE 2

Frequencies of unfused (U) and fused (F) bones of pigs per period, Pre-Roman (550-175 BC) and Roman (175 BC - 400 AD).

FIGURE 2

Chart showing the mortality data calculated using epiphyseal fusion for cattle (NISP=45), caprines (NISP=122) and pigs (NISP=139) in
the Pre-Roman period (550-175 BC).
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FIGURE 3

11T

Chart showing the mortality data calculated using epiphyseal fusion for cattle (NISP=13), caprines (NISP=19) and pigs (NISP=48) in

Roman period (175 BC - 400 AD).

Frequencies of unfused (U) and fusing (F) bones caprines per period, Pre-Roman (550-175 BC) and Roman (175 BC - 400 AD).
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Period Pre-roman Roman
age U F
humerus d. -12 months 3 9
radius p. -12 months 2 8
pelvis a. -12 months 4 2
scapula d. 12 months 2 4
phalanx 1 p. 14-35 months 1 3
phalanx 2 p. 14-35 months 1 0
tibia d. 35 months 5 16
femur p. 35 months 2 0
metacarpal d. 48 months 4 3
femur d. 48 months 6 4
metatarsal d. 48 months 4 4
metapodial d. 48 months 2 1
tibia p. 48 months 11 1
humerus p. 48-60 months 4 2
radius d. 48-60 months 2 4
ulna p. 48-60 months 1 2
calcaneum p. 48-60 months 2 3
TABLE 3
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Period Pre-roman Roman

age U F U F
scapula d. 7-10 months 0 2
pelvis a. 7-10 months
humerus d. 12-18 months 0 4 0 3
radius p. 12-18 months 0 3
phalanx 1 p. 18 months 0 9 0 1
phalanx 2 p. 18 months 0 3 0 4
metacarpal d. 24-30 months 0 6
tibia d. 24-30 months 0 2 0 1
metapodial d. 24-30 months 0 1 0 1
metatarsal d. 30-36 months 1 3 0 1
calcaneum p. 36 months 0 1
femur p. 42 months 2 2
ulna p. 42-48 months 0 1
femur d. 42-48 months 0 2
tibia p. 42-48 months 2 1 0 1

TABLE 4

Frequencies of unfused (U) and fusing (F) bones of cattles per period, Pre-Roman (550-175 BC) and Roman (175 BC - 400 AD).

Archaeofauna 34(1) (2025): 105-111



Archaeofauna 34(1) (2025): 113-120

Le risorse legate agli ambienti dulciacquicoli della valle
dell’ Adige nel Mesolitico: Riparo Romagnano Loc III e Riparo

Pradestel (TN)

NOEMI DIPINO'?, GIUSEPPINA CHIACCHIO'?, ALEX FONTANA',
ELISABETTA FLOR', FEDERICA FONTANA? & URSULA THUN HOHENSTEIN?

'MUSE, Museo delle Scienze di Trento, C.so del Lavoro e della Scienza 3 - 38122 Trento

2Universita di Ferrara, C.so Ercole I d’Este 32 - 44121 Ferrara

mail autori: noemi.dipino@muse.it; giusi.chiacchio@yahoo.com, alex.fontana@muse.it; elisabetta.flor@muse.it;

federica.fontana@unife.it; ursula.thun@unife.it

(Received 17 October 2022; Revised 19 December 2022; Accepted 8 May 2023)

V3

7Y 2
ALAZ.

RIASSUNTO: Questo contributo si propone di analizzare in modo critico i dati relativi allo
sfruttamento delle risorse dulciacquicole dei ripari sottoroccia mesolitici della Valle dell’Adige,
Romagnano Loc III e Pradestel (TN). Viene proposta una stima delle potenzialita informative
delle faune di ambiente dulciacquicolo (pesci e testuggini palustri) di questi siti, mentre vengono
analizzati quantitativamente e qualitativamente i resti riconducibili ai mammiferi legati alle zone
umide, quali il castoro (Castor fiber) e la lontra (Lutra lutra). Per quanto riguarda il castoro,
vengono anche esposti i risultati ottenuti dall’analisi tafonomica e, nello specifico, i dati relativi
alle tracce di intervento antropico per 1’approvvigionamento delle risorse e lo sfruttamento delle
carcasse.

L’obiettivo di questa ricerca ¢ I’ottenimento di nuovi dati riguardanti tafonomia e stagionalita e il
riesame di quelli gia esistenti cosi da meglio delineare scenari e comportamenti legati allo sfrut-
tamento di determinate nicchie ecologiche da parte dei gruppi umani di cacciatori-raccoglitori e
pescatori che frequentarono la valle durante 1’Olocene antico.

PAROLE CHIAVE: MESOLITICO, VALLE DELL’ADIGE, RISORSE DULCIACQUICOLE,
CASTORO, TAFONOMIA

SUMMARY: This paper critically analyses data related to the exploitation of freshwater resourc-
es in the Mesolithic rock shelters of Riparo Romagnano Loc III and Riparo Pradestel (TN), in
the Adige valley. An estimate of the informative potential of the samples is proposed for fish
and terrapenes, whereas the remains of mammal species related to aquatic ecosystems, such as
beaver (Castor fiber) and otter (Lutra lutra), are quantitatively and qualitatively analysed. In the
case of the beaver, we present the results of a taphonomic analysis focusing on anthropic marks
that provide information on the exploitation of the carcasses. This information on taphonomy and
seasonality has allowed us to assess published data to better define the scenarios and behaviours
related to the subsistence practices of Mesolithic hunter-gatherers and fishermen of the Adige
valley during the Early Holocene.

KEY WORDS: MESOLITHIC, ADIGE VALLEY, FRESHWATER RESOURCES, BEAVER,
TAPHONOMY

RESUMEN: Este articulo valora los datos relativos a la explotacion de los recursos dulceacui-
colas en los abrigos rocosos mesoliticos de Riparo Romagnano Loc III y Riparo Pradestel (TN),
en el valle del Adigio. Se presenta una estimacion del potencial informativo de las muestras de
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peces y galdpagos, mientras que los restos de dos especies de mamiferos ripicolas, como son el castor (Castor fiber)
y la nutria (Lutra lutra) se analizan cuantitativa y cualitativamente. En el caso del primero, se presentan asimismo los
resultados de un andlisis tafondmico centrado sobre marcas antrépicas que aportan informacion sobre la explotacion del
animal. Esta informacién ha permitido evaluar datos publicados para mejor caracterizar los entornos y comportamientos
relacionados con las practicas de subsistencia de los cazadores-recolectores y pescadores del Mesolitico del valle del

Adigio durante el Holoceno temprano.

PALABRAS CLAVE: MESOLITICO, VALLE DEL ADIGE, RECURSOS DULCEACUICOLAS, CASTOR, TAFO-

NOMIA

INTRODUZIONE

Con I'inizio dell’Olocene (11.400 anni cal BP;
Ravazzi et al., 2007) ’ambiente fisico dell’attuale
Trentino viene contrassegnato da un rapido miglio-
ramento climatico, iniziato gia nel Tardoglaciale
(Angelucci, 2016), che porto rilevanti modificazioni
ambientali. Il ritiro dei ghiacciai nelle vallate alpine
causo un fenomeno erosivo che porto alla creazione,
nelle valli alpine, delle caratteristiche morfologie
sospese note come terrazzi fluviali (Bassetti, 2018).
E proprio in questo primo momento dell’Olocene
che le popolazioni umane iniziano ad abitare siste-
maticamente la valle e ad usufruire delle ricche ri-
sorse fornite dal nuovo assetto ambientale. Le aree
lacustri, formatesi a seguito della deglaciazione, era-
no popolate da pesci, molluschi, testuggini, castori
e lontre mentre nei pianori soprastanti facilmente
raggiungibili, era possibile cacciare stambecchi e
camosci (Broglio, 1980; Dalmeri, 1998; Thun Ho-
henstein et al., 2016; Wierer et al., 2018).

Da una lettura dell’edito dedicato alle faune
mesolitiche dei siti di fondovalle dislocati lungo
’asta dell’ Adige, risulta da subito evidente una in-
teressante presenza di fauna legata agli ambienti di
acqua dolce che, tuttavia, ¢ stata indagata in manie-
ra dettagliata solo per il sito di Galgenbiihel (Baz-
zanella & Wierer, 2001; Wierer & Boscato, 2006;
Wierer et al., 2018). Al contrario, per la maggior
parte dei siti di cui disponiamo di studi archeozoo-
logici, la fauna legata ad ambienti dulciacquicoli,
se presente, non viene investigata: tra questi si
ricordano Riparo Gaban (Kozlowski & Dalmeri,
2000; Thun Hohenstein et al., 2016); Riparo Vatte
di Zambana, Riparo Pradestel e Riparo Romagna-
no loc. III (Boscato & Sala, 1980).

In questo contributo vengono presentati i risul-
tati delle analisi paleoeconomiche e tafonomiche

effettuate sui resti delle faune legate ad ambienti
umidi e di acqua dolce, con particolare riferimento
al castoro e alla lontra, dei siti di Romagnano Loc
IIT (d’ora in poi nominato RLoc), e di Riparo Pra-
destel (d’ora in poi nominato RP). Tali indicazioni
andranno ad integrare i dati di tipo paleoecologico
pubblicati da Boscato & Sala (1980).

Le descrizioni dei due siti, vengono presentate
nel contributo “Strategie di sussistenza e mobilita
dei gruppi di cacciatori-raccoglitori-pescatori nella
Val d’Adige: tafonomia e stagionalita a Riparo Ro-
magnano Loc III e Riparo Pradestel (TN)” presente
in questo stesso volume (Dipino et al., 2025).

MATERIALI E METODI

L’analisi archeozoologica ¢ stata effettuata uti-
lizzando le collezioni osteologiche del MUSE e
del Laboratorio di Archeozoologia e Tafonomia
dell’Universita di Ferrara. L’analisi tafonomica ¢
stata effettuata sia tramite lenti a piccolo ingran-
dimento sia con uno stereomicroscopio Leica M
165C con ingrandimenti da 0.75 a 124X; quando
necessario sono state acquisite immagini tramite
microscopico elettronico a scansione ZEISS EVO
XVP, Carl Zeiss SMT Ltd.. Castoro e lontra sono
stati analizzati dal punto di vista quantitativo: nu-
mero dei reperti determinati totalmente (NRDt;
Grayson, 1984) e numero minimo di individui
(NMI; Lyman, 1994). Per il Castor fiber sono stati
registrati anche gli indici di rappresentativita de-
¢li elementi scheletrici: numero minimo degli ele-
menti (NME; Marean et al., 2001; Lyman, 2008),
numero degli elementi attesi (NEA) e indice di fra-
tturazione, dato dal rapporto tra NME e numero dei
resti determinati (NISP) (Binford, 1981; Grayson,
1984; Lyman, 1994).
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Le alterazioni di origine antropica sono state re-
gistrate e descritte qualitativamente sulla base della
bibliografia: Binford, 1981; Bunn, 1981; Giacobi-
ni et al., 1992; Aimar et al., 1995; Blumenshine,
1995; Malerba & Giacobini, 1995; Romandini et
al.,2012; Fernandez-Jalvo & Andrews, 2016).

RISULTATI

COMPOSIZIONE DELLA FAUNA
DULCIACQUICOLA

Il campione faunistico preso in esame per il
sito RLoc ¢ costituito complessivamente da 6.099
reperti, con una percentuale di determinazione
dell’87% (NR 5.311).

L’insieme dei resti faunistici rinvenuti nel corso
degli scavi a RP si compone di 16.400 reperti dei
quali solo il 24,5% (NR 4.014) ¢ stato determinato
tassonomicamente ed anatomicamente.

In entrambi i depositi la fauna legata agli am-
bienti di acqua dolce (ittiofauna, tartaruga palustre,
lontra e castoro) ammonta circa al 50% della totali-
ta della fauna determinata (NISP).

La fauna ittica ¢ rappresentata da 2.443 resti
provenienti da RLoc e da 1.000 resti provenien-
ti da RP. In generale ¢ stata osservata la presenza
di scaglie, vertebre, denti e frammenti di cranio.
Dei reperti ¢ stata fatta solo una stima quantita-
tiva in quanto I’ittiofauna sara oggetto di studio
da parte di una delle scriventi (N. Dipino). Ulte-
riori analisi saranno necessarie per indagare me-
glio quali specie fossero presenti nei due depositi
archeologici, quale potesse essere il reale impatto
dell’ittiofauna sulla sussistenza delle popolazioni
di cacciatori-raccoglitori-pescatori ed infine per
dettagliare meglio la stagionalita di occupazione
dei siti di fondovalle (vedi Dipino et al., 2025, in
questo stesso volume).

Nell’insieme faunistico dei due ripari & presen-
te anche la testuggine palustre, Emys orbicularis.
Sono 251 i reperti ritrovati a RLoc che si concen-
trano principalmente nei tagli 1 e 2 dello strato
AB del Castelnoviano (NR 142). I reperti presenti
a RP sono 415, trovati soprattutto nello strato L,
Sauveterriano recente, Boreale. Sono presenti qua-
si esclusivamente elementi di piastrone e carapace
senza caratteri diagnostici, e pochissimi post-cra-
niali; risulta pertanto difficile fare qualsiasi consi-
derazione in merito al numero minimo degli indivi-
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dui presenti. Dall’analisi tafonomica non risultano
presenti tracce di sfruttamento o modificazione
antropica.

La lontra, Lutra lutra, rinvenuta solo a RLoc, &
rappresentata da 10 resti appartenenti a 2 individui:
5 resti dal Castelnoviano (NMI 1) e 5 resti dal Sau-
veterriano (NMI 1). L’analisi tafonomica dei resti
non mostra segni di modificazione antropica. Pre-
senti falangi e metapodiali.

Il castoro, Castor fiber, ¢ I’animale legato agli
ambienti di acqua dolce chiaramente pili abbon-
dante. I resti attribuibili al castoro provenienti da
RLoc sono 49, la maggior parte dei quali ritrovati
nei livelli sauveterriani (NR 43; NMI 9). ARP ¢
maggiormente documentato: i resti rinvenuti sono
378 e si distribuiscono in tutta la stratigrafia meso-
litica con una maggiore concentrazione nel livello
L attribuibile al Sauveterriano medio. Il maggior
numero di individui (NMI 14) si riscontra nei ta-
gli piu alti del Sauveterriano, riferibili ad un pri-
mo momento del Boreale. In entrambi i depositi,
le porzioni anatomiche meglio rappresentate sono
falangi, metapodiali, arti superiori e vertebre.

RAPPRESENTATIVITA DELLA CARCASSA DI
CASTOR FIBER

Vista I’abbondante presenza di resti di castoro
provenienti da RP si € ritenuto utile calcolare indici
per la stima della rappresentativita delle carcasse.
Tale operazione di quantificazione ¢ stata effettua-
ta non per singoli livelli stratigrafici ma per rag-
gruppamenti di livelli che dessero un’indicazione
cronologica, sebbene piu ampia, piu attendibile,
dal punto di vista quantitativo. I raggruppamenti
effettuati sono i seguenti: Castelnoviano recente
(D), Castelnoviano antico (E), Sauveterriano re-
cente-finale (F-G-H) e Sauveterriano medio (L, ).
I'livelli A, B ed L preboreale non sono stati presi in
considerazione perché i reperti risultavano troppo
scarsi per qualsiasi valutazione.

Dalla Tabella 1 si evince che gli elementi piu
presenti nel sito sono gli arti superiori ed inferio-
ri, con valori tra 10% e 40% per gli arti superiori
(omero, radio, ulna) e dal 33% al 50% per gli arti
inferiori (femore, tibia, fibula). Meno rappresenta-
to o addirittura assente ¢ il mascellare e il cinto sca-
polare. Gli elementi anatomici rinvenuti mostrano
la presenza nel sito di gran parte dell’apparato
scheletrico del castoro senza evidenziare marcate
differenze tra uno strato e 1’altro.
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TABELLE 1
Indici di quantificazione del castoro a Riparo Pradestel. In tabella sono indicati: numero dei reperti determinati (NISP), numero minimo

degli elementi (NME), numero degli elementi attesi sulla base del numero minimo di individui (NEA), indice di sopravvivenza (NME/

NEA), indice di fratturazione (NME/NISP) e il numero minimo di individui (NMI).
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TAFONOMIA: MODIFICAZIONI DI ORIGINE
ANTROPICA SU CASTOR FIBER

Da RLoc provengono solo 2 reperti con tracce
di taglio e, in entrambi i casi, le tracce sono posi-
zionate su prime falangi, vicino all’epifisi pros-
simale; questo tipo di tracce puo essere ricondo-
tto ad azioni di spellamento della carcassa. Le
due 