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ABSTRACTS

A large amount of research has in recent decades been published about the period of Late Antiquity. Yet

there still exist many conflicting opinions about this time, especially about transformations in the urban
environment. This study aims to find out in what ways archaeozoology can contribute to the current
knowledge of the city in Late Antiquity. For this, important and recent publications regarding Late Antiquity
were examined to discern the current, varying theories amongst different scholars and to discern the most
important factors of change between the Roman Imperial period and Late Antiquity. In order to connect this
with archaeozoological evidence, a sample of animals remains from five contexts from Luni were analysed
to gain an insight in the animal use in this Late Antique city. This was supplemented by an analysis of 127
known archaeozoological contexts form central Roman Italy, largely based on the work of Michael
Mackinnon (2004). From this data, specific information was gained about the city of Luni and broad patterns
for animal use in Late Antiquity could be distinguished. It was possible to make some observations about the
Late Antique city, which should be further specified by analyses of specific regions, cities or animals, or by
broadening the dataset to include the rest of Roman Italy and other periods.

Keywords: Late Antiquity, Archaeozoology, Late Antique City, Luni, Central Roman Italy

In recente jaren is uitgebreid onderzoek verschenen over de Late Oudheid, een periode waar ondanks dit
onderzoek toch nog verschillende tegenstrijdige meningen over bestaan, voornamelijk over verandering in
de stedelijke omgeving. Het is het doel van deze studie om te onderzoeken op welke manier archeozodlogie
kan bijdragen aan de huidige kennis van de stad in de Late Oudheid. Hiervoor zijn belangrijke en recente
publicaties omtrent deze periode bekeken om de verschillende wetenschappelijke theorieén te onderscheiden
en om de meest belangrijke factoren te achterhalen die zorgden voor verandering tussen de Romeinse
Keizertijd en de Late Oudheid. Om dit te koppelen aan archeozodlogisch bewijs werden vijf contexten met
dierlijke resten uit Luni onderzocht, zodat een inzicht verkregen kon worden in het gebruik van dieren in deze
Laat-Antieke stad. Dit werd aangevuld met onderzoek van 127 gekende archeozodlogische contexten van
centraal Romeins Italié, grotendeels gebaseerd op het werk van Michael Mackinnon (2004). Van deze
gegevens kon specifieke informatie verkregen worden over de stad Luni en konden algemene patronen
worden onderscheiden voor het gebruik van dieren in de Late Oudheid. Observaties konden worden gemaakt
over de stad in de Late Oudheid, welke aangevuld zouden moeten worden met onderzoek naar specifieke
gebieden, steden of dieren, of met een uitbreiding van de dataset waarin andere gebieden, van Romeins Italié,
of andere periodes worden opgenomen.

Trefwoorden: Late Oudheid, Archeozodlogie, Laat-Antieke stad, Luni, Centraal Romeins Italié
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1. INTRODUCTION

Archaeology studies the remains of people in the past. Information can be gained through the study

of former habitations, used tools or ceramics, or through the study of the animals that lived and were
used on the sites of these past cultures. Archaeozoology is the discipline that studies the remains of
these animals, and especially their bones, in archaeological contexts. It is a branch of archaeology
that only gained importance and became more commonly in use from the 1960s onwards. For
Roman period excavations it took at least another decade, sometimes two, before archaeozoology
was incorporated in the general archaeological research and faunal reports became part of the
publications (Mackinnon 2007). Around the same time, another discipline started to gain interest in
the archaeological world. Unlike the years before, the period of Late Antiquity started to be
appreciated as a period separate from previous Roman times and the later Middle Ages and came to
be seen as an object of study on its own. Various studies were published that focused on those
elements that were characteristic of Late Antiquity and differed from the previous and following
periods (Bowersock, Brown, Grabar 2000, vii-xiii; Lewit 2001, 33-34; Dey 2015, 5). Despite these
numerous publications, conflicting opinions still exist about this period and many aspects are not
yet fully researched. Especially the fate of the city in Late Antiquity is heavily debated (see Chapter
2). It is the aim of this study to bring these two disciplines together and find out in what ways

archaeozoology can contribute to the current knowledge of the city in the Late Antique period.

In order to answer this question, many of the most important or most recent publications in the
research field of Late Antiquity studies were read and analysed to discern firstly the varying opinions
and diverging or common theories amongst the different scholars interested in this period. Secondly,
the most important factors of change between the Roman Imperial period and Late Antiquity were
determined. Attention was hereby paid to one development in particular, namely the process of
ruralization where the classical Roman city is transformed over time into an urban environment
with open spaces used for cultivation and rural activities (see Chapter 2.3). In cities outside of
Roman Italy archaeozoology was able to identify and clarify this particular process.

In addition to this literature study, analysis of an archaeozoological sample from the city of Luni, in
northern-central Italy, was conducted. This sample consisted of animal remains excavated by the
Universita di Pisa from five Late Antique contexts dated between the fifth and the eight century

C.E. Analysis of these remains has provided insight in animal use in the Late Antique city and



comparison of previously researched archaeozoological remains from the city has allowed for a
comparison between the Imperial period and Late Antiquity.

This research was supplemented by an analysis of known (and published) archaeozoological
contexts from central Roman lItaly, including the Late Antique period, in order to gain a broader
archaeozoological view. These contexts, in large part derived from the study of Michael Mackinnon
(Mackinnon 2004), were compared according to period, type of site and region in order to see if any
patterns or trends could be distinguished for animal use in Late Antiquity.

While missing the experience and knowledge of a learned archaeozoologist, it was attempted to the
best of abilities to create a decent and integrated analysis of the studied remains, according to the
knowledge, theory and time available.

The period of Late Antiquity, as primary focus of this study, has been defined by different scholars
in (slightly) different ways, concerning both terminology and chronology, changing according to
the specialty, interest and perspective of the scholars (Cameron 1993, 7-8; 128). The beginning has
been set in the third century CE, when many cities in the Roman Empire seem to have reached their
most prosperous period, and where, towards the end of the century, the first changes can be seen
that seem to be so characteristic for this period (Brown 1971; Liebeschuetz 1992; Cameron 1993;
Bowersock, Brown, Graber 2000). According to others the beginning of the period and of these
changes should be placed in the fourth century (Christie 2006; Cirelli 2014). The end of the period
has been placed between the seventh and the eight century CE (Liebeschuetz 2001a), around 700
CE (Brown 1971; Ward-Perkins 2005) or around 800 CE (Liebeschuetz 1992; Bowersock, Brown,
Graber 2000; Christie 2006). In accordance with these ideas it has been decided that for this work
the period of Late Antiquity will be defined as ranging from 200 up and until 800 CE, as to include
both the first signs and mechanisms of the changes concerning the period as the final products that
resulted from these changes.

This is a period with many changes, contrasting cultures and divergent ideas, for which it can be
beneficial to look at the events that seemed to play in both the eastern and western areas of the
former Roman world (Cameron 1993, 43; 128). It is for that precise reason that the second chapter
of this work will give a broader view of the changes happening in the urban environments across
different regions that once were under control of the Roman Empire, before focussing on a more

local, Italian view in the third and fourth chapters.



This study was primarily born out of a personal interest in archaeozoology and in the information
that can be gained from the analysis of the remains of past animals, in combination with a personal
interest in the Roman period. When an opportunity was presented to study an archaeozoological
sample from a Roman city in Italy, it similarly presented an opportunity to incorporate this research
into a bigger framework and to delve into some broader problems and discussions regarding a period
of which previous knowledge was only limited. The research of the archaeozoological sample, the
incorporation of other studied contexts and the addition of an extensive amount of literature has
created a study in which the archaeozoological remains can be seen and analysed in the light of

changing circumstances in the city during the Late Antique period.






2.  THE TRANSITIONOF THE CITY IN LATE ANTIQUITY

The classical Roman city can be defined by a series of characteristics that seem to have been

common across the Empire. Equipped with a legal and administrative status, the city was responsible
for the administration and taxes of its (sub)urban and rural territory, including the villages, towns
and other habitations present in this area. The territory supplied to the agricultural needs of the city,
allowing the urban citizens to participate in specialized activities rather than to provide for their own
sustenance, creating an urban fabric with different functions unrelated to rural activity. Next to the
administrative and legal role, these include religious, political, cultural, social and economic
functions. In contrast to the rural territory, these functions and activities were executed in a
distinctive way and concentrated in a greater number on a smaller area, with a higher degree of
integration. In addition, the proportion of the population concerned with these activities was more
elevated in the cities than in the countryside (Liebeschuetz 2001a, 2-3; Wickham 2005, 593;
Zavagno 2009, 4-5; Esmonde Cleary 2013, 97-100; Dey 2015, 4-5). Concerning the physical layout,
the Roman city had a fairly standard collection of architectural structures. A network of streets,
aligned with porticoes, connected the forum to the public buildings concerned with the more official
role of the city, like the curia and the basilica, and to spaces like the baths and the theatre where the
citizens could come to enjoy their free time and take part in public activities. Many of these buildings
were frequented and often heavily subsidized by the local elite (Cameron 1993, 158-159;
Liebeschuetz 2001a, 2-3; Dey 2015, 4-5).

Starting in the third and fourth century, changes started to occur in the layout and the concept of the
classical city, in part related to the investment of the elite building and maintenance programs. By
the sixth century, these changes could be seen throughout the Mediterranean region. (Cameron 1993,
43; 158-159; Liebeschuetz 1992, 3-4; Cirelli 2014, 39). As will be discussed in the coming chapter,
these changes and the factors related to them are a significant aspect of the transitional Late Antique

period.



2.1. DECLINE AND CONTINUITY

Before continuing to the different factors of change in the Late Antique city, some attention should
be given to the debate surrounding the period of Late Antiquity, and the fate of the cities, that has
taken the interest of a great number of historians and archaeologists over the past decades.
Traditionally, Late Antiquity was viewed as a period of decline. This vision was heavily influenced
by the 18" century work of Edward Gibbon, The History of the Decline and Fall of the Roman
Empire (Gibbon 1906) in which the period between the Roman Empire and the Middle Ages is seen
as a degradation of the sophisticated Classical world and an impoverishment of a rich material
culture, first and foremost under influence of the barbarian invasions. It was a well-accepted point
of view at this time, when imperial superiority and the inferiority of foreign cultures were as
common day as they (supposedly) had been in Roman Imperial times, especially in Great Britain.
Not only Gibbon, but other historians (like Robertson 1976) around the same time wrote about the
loss of Roman civilization in this dark period after the fall of the glorious Roman Empire (Cameron
1993, 4-5; Lewit 2001, 33-35; Liebeschuetz 2001b, 233-238; Ward-Perkins 2005, 1-2). These views
continued into the 19" and 20" century, where they were adapted into works like The Social and
Economic History of the Roman Empire (Rostovtzeff 1926) and The Later Roman Empire, 284-602,
A social economic and administrative survey (Jones 1964). Especially regarding the development
of the ancient city after Imperial times, an overall decline and degradation seems to have been the
common outcome (Rostovtzeff 1926; Abbott and Johnson 1926, 197-231; Jones 1964; Lepelley
1992, 51-52; Cameron 1993, 4-5; Kirilov 2007, 3-4; Zavagno 2009, 8). In general, the Roman
period, and especially the Imperial period, was regarded as one of the heydays of ancient history,
while the following centuries were seen as inferior, filled with trouble and crisis, unworthy of any
attention or more detailed study (Lewit 2001, 33).

This changed in the second half of the 20" century. While at first the idea of decline was readily
accepted, now scholars were turning their attention towards the continuities of the Roman world
into the Late Antique period, which came to be more appreciated and studied as a period on its own.
From the 1980s onward Late Antiquity was recognized as an intriguing, dynamic period, with its
own specific characteristics, either continued or transformed from elements of the previous Roman
period (Bowersock, Brown, Grabar 2000, vii-xiii; Lewit 2001, 33-34; Dey 2015, 5). The general

decline of the Classical city was challenged and instead focus was directed towards the signs of
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continued existence of urban centres (Ostrogorsky 1985; Cameron 1993, 152-175; Zavagno 2009,
8). Studies like The World in Late Antiquity, From Marcus Aurelius to Muhammad (Brown 1971)
and The Mediterranean World in Late Antiquity, AD 395-600 (Cameron 1993) were developed with
the Late Antique period as its primary subject and attention was especially given to the changes,
transformation and continuities of this transitional time (Brown 1971; Cameron 1993, 5-6; 198-200;
Ward-Perkins 2005, 3-4). A new project, The Transformation of the Roman World, funded by the
European Science Foundation and initiated in the 1990s, offered the opportunity to scholars to attend
conferences and workshops, work together on publications and in general contribute to the
discussions surrounding different aspects of the Late Antique period. As the project title suggests,
emphasis was again directed towards the changes and transformations in Late Antiquity and away
from the idea of decline (Christie 2004, 1; Halsall 2007, 19-22).

Whilst in previous times the archaeological evidence was either largely ignored, minimalistically
used or interpreted without reference to any other possibility except that of decline (Jones 1964, vii;
Lepelley 1992, 51-52; Cameron 1993, 4-5; Lewit 2001; Liebeschuetz 2001b, 233-238), it was with
the increasing interest in the Late Antique period that the archaeological remains began to show
their worth. As excavations in various contexts, both urban and rural, started to provide more and
more Late Antique remains (due to the changed interest of the excavators), new methodologies were
developed to better uncover and research this new data. Studies of pottery types and other material
groups provided new points of reference for chronology and comparison of different sites.
Information from excavations were analysed in light of known historical sources and data from older
excavations was revised. The advances in non-invasive survey techniques offered new views of the
historical countryside and the relation with the surrounding (urban) settlements (Cameron 1993, 6-
7; 153-157; Ward-Perkins 1996, 9; Liebeschuetz 2001b, 233-238; Wickham 2005, 9-10; Christie
2006, 1; Zavagno 2009, 11; 18). Interest in the development of ancient urban centres continued to
increase. Archaeological research of Roman and Medieval centres, without neglect of the
intermediate period, provided various and interesting results. Amongst others, thought was given to
the direct comparison and evaluation of Roman, Late Antique and Medieval urban levels and to the
changes and repairs made to Roman public buildings in later periods (Cameron 1993, 6-7; Ward-
Perkins 1997, 157; Lavan 2012, 649-650). With the rise of excavations, surveys and material

research, an increasing amount of archaeological evidence became available to contribute to the
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Late Antiquity debate. New information came forward about diverse aspects of Late Antiquity like
settlement, exchange, and population, all of which, due to the large amount of evidence, could be
used for comparison between different sites and regions and for more comprehensive interpretations
of life in Late Antiquity (Christie 2004, 1-3; Kulikowski 2004, xvii; Esmonde Cleary 2013, 102).
As the archaeological data of the Late Antique period was now available in such a significant
amount, including data which clearly showed processes unrelated to decline, scholars came to
realize that the idea of an overall crisis of civilization and urban life could no longer be fully accepted
(Lewit 2001, 34).

In recent years, both theories of decline and of continuity have been favoured and rejected by
historians and archaeologists alike. On the one side of the debate there are those who argue to no
longer use the term decline, saying it has a too strong cultural connotation, carrying with it the
emotions and ideologies of the previous generations of scholars. When used to describe the
developments of Late Antiquity, it too often automatically implies a shift towards something
inferior. In addition, while the term can be used to describe local, specific and small-scale events, it
is too frequently used as an explanation for the period as a whole, and to describe general, empire-
wide phenomena, without taking into account regional and local variations (Whittow 1996, 58;
Cameron 2001, 238-239; Whittow 2001, 241-243). These scholars view Late Antiquity as a
continuity of the previous Roman period, and a transition to the following Medieval times, with
many of the developments, transformations and changes finding their origin in Roman institutions
and ideas (Kulikowski 2004, xv-xvi; Dey 2015, 5-7).

On the other side, there are those who argue that decline as a concept should not be blindly cast
aside and is in fact valuable to use. Processes of change can contain both positive developments and
factors of decline and it would be naive to ignore decline and put too much focus on the positive
elements. For by doing this, Late Antiquity is seen as smooth, peaceful transition, with practically
no elements of crisis, and as a consequence a false representation of the period is created. Several
Roman traditions and ideals did in fact come to an end, and the period was not without its own
troubles and problems. In contrast, one should not put too much focus on decline, as positive aspects
and the rise of new elements will in turn go unnoticed (Liebeschuetz 2001a, 414-415; Liebeschuetz
2001b, 233-238; Ward-Perkins 2001, 239-241; Ward-Perkins 2005, 182-183; Wickham 2005, 11-
12; Halsall 2007, 19-22). In the eyes of most of these scholars, Late Antiquity was a chasm between

12



the Roman and the Medieval period, where old elements disappeared to create a space where new
elements arose (Liebeschuetz 2001a, 414-415; Dey 2015, 5-7).

Contributing to the ongoing discussions between different scholars are of course the problems that
the evidence and the period bring with them. The changing and growing archaeological evidence
requires constant revisions to older theories and hypotheses, as the interest in the period, quality of
methods and amount of excavations increase. Unfortunately, interpretation of archaeological
remains is not always straight-forward and can lead to different outcomes depending on the training,
intellectual background, national origins and interests of the excavator. In addition, definitions of
certain concepts (like town), are not always definite and can lead to diverse arguments (Cameron
1993, 6-7; 163-164; Ward-Perkins 1996, 4-16; Ward-Perkins 1997, 157; 176-171; Wickham 2005,
9-10).

While either the vision of continuity or that of decline formed the framework of many publications
of the past couple of decades?, recently a trend developed where the old debate was pushed to the
side-lines and emphasis was directed to varying and contrasting developments of individual regions
and cities. As the Roman Empire fell apart, the regions that once were part of this common unit
came under control of different processes and developments. These developed at different times,
under varying circumstances, resulting in a pattern of diverse regional situations throughout the area
that once was part of the Roman Empire. It is sometimes problematic to gather all these varying
trajectories into one single time period, but it can be said that these changes and regional variations
characterise the end of Roman times and are one of the characteristics that make Late Antiquity
such an interesting period. The study of these processes and trajectories, with focus on specific
regions or development of individual cities, make it possible to distinguish different models and
eventual similarities between different regions and bigger areas (Cameron 1993, 200; Lavan 2001b,
243-245; Destro 2004, 101; Ward-Perkins 2005, 171; Wickham 2005, 10-13; Christie 2006, 185;
Poulter 2007, 2; Zavagno 2009, 14-15; 153; 170; Esmonde Cleary 2013, 101-102; Dey 2015, 8).

! For a bibliographic overview of works regarding the Late Antique city, divided by theme and geographical scope of
the publication, see Lavan 2001a.
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In line of these arguments, and in order to offer a framework for the coming chapter, a broad
overview of the regional developments in various regions of the Roman Empire, with emphasis on
the urban environment, seems appropriate.

Starting in the north-west corner of the Empire, Britain was one of the regions where the break with
the former Roman culture seems to have been the strongest. During the fourth and fifth centuries
AD, with Roman legions gone from the island, central authority and elements of Roman culture
seem to diminish and with them the classical urban patterns. Many towns were abandoned or seemed
to develop into small unorganized settlements, very different from the model of the classical Roman
city (Wacher 1975, 411-422; Liebeschuetz 1992, 9; Reese 1992; Faulkner 2000, 25-50; Dey 2015,
8; 128). A similar pattern can be seen in the east, in the Lower Danube, Eastern Balkan region,
where from the beginning of the third century the disappearance of Roman control and
administration in the region and the invasion of new cultures from the east caused the diminution of
Balkan cities, eventually resulting in the almost complete disappearance of urban settlement from
the middle of the fourth century onwards (Liebeschuetz 1992, 9; Poulter 2007; Dey 2015, 8; 128).
In the other Eastern provinces, cities seem, in generally, to have survived much longer. In the
Aegean and Anatolia, due to the vicinity of Constantinople, cities developed with a certain
prosperity during Late Antiquity. Anatolian urbanism suffered some decrease in the mid-fifth and
sixth centuries, but many cities still existed in the seventh century, when the prosperity of the
countryside seems to have taken the upper hand and the rural environment seems to have taken
control of the urban landscapes. In the Aegean and the Near East, urbanism seems to have endured
into the Middle Ages, although in the eight century clear changes and sometimes deteriorations can
be seen in the Eastern cities (Liebeschuetz 2001a, 400; Zavagno 2009, 19; 169-170; Niewohner
2012, 39-10; Dey 2015, 189-213). In Northern Africa, cities seems to have maintained their classical
layout without many transformations into the fourth century, only changing with the arrival of the
Vandals, when new cultural institutions and structures began to replace the traditional Roman
systems (Lepelley 1992). The cities in Spain, during Late Antiquity subject to alternating periods of
crisis and invasions and of peace and prosperity, were reduced in number but in general seem to
have endured into later times. Of great influence were the political administration and ecclesiastical
structures that needed the cities as centres of influence (Diaz 2000; Kulikowski 2004, 87; Martinez
Jiménez 2013; Dey 2015, 154-159). In Gaul, cities equally seemed to have thrived under the
influence of the church, the ruling political power and in some places the remaining influence of the
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classical elite. Even though some centres disappeared, others were subject to many new
(ecclesiastical) building activities or received a new urban status (Liebeschuetz 2001a, 82-89; Dey
2015, 176).

Italy in general remained a region with a high degree of urbanization, although there were
pronounced variations within different areas of the peninsula (Zavagno 2009, 19; Dey 2015, 178).
In northern Italy most cities endured during Late Antiquity and into Medieval times, as they took
part into the alternating conflicts between Ostrogoths, Byzantines, Lombards and Merovingian
Franks, which resulted on the one hand into changed relationships and forms of control while on the
other hand many elements remained unchanged (La Rocca 1992; Brogiolo 2000; Cirelli 2013).
While regions such as Romagna in the north experience a period of prosperity in the fifth century
(Cirelli 2014), in other regions like Marche, just to the south of Romagna, the urban environment
seems to have diminished and many cities were abandoned between the sixth and the eight century
(Destro 2004; Cirelli 2014). In the south of the peninsula, classical Roman cities seem to have
experienced in general one of two developments, either an endurance into later times, often in
relation with a revival of the urban environment, or a deterioration of the city’s fabric, followed by
abandonment. These two different developments are at times even noted between two cities at a
fairly short distance from one another (Raimondo 2006; VVolpe 2006). It seems that developments
can advance in a fairly similar way throughout an entire region, yet when attention is paid to more
local circumstances, different trajectories can be distinguished for cities within the same regional

area.
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2.2. FACTORS OF CHANGE

Different developments are noted as different regions are compared with one another. Even so, one
general trend can be recognized when the urban environment of the Roman and Late Antique period
is considered. The classical model of the Roman city seemed to have changed significantly
throughout Late Antiquity. Although not every city endured over the course of the Late Antique
period, in each of them adaptions can be seen in the physical layout of the urban fabric, in addition
to a transformation of the functional role of the city and its place in the surrounding social network.
Multiple and varying factors will have brought about these changes and caused the formation of the
Late Antique city (Liebeschuetz 1992, 16-17; Cameron 1993, 157-162; Zavagno 2009, 15-16; 169;
Dey 2015, 9-10).

The most noted and especially most archaeologically visible changes are those transformations that
happened in the physical layout of the cities. In general, the urban landscape was transformed and
public and private spaces obtained different functions compared to the classical Roman city. More
specific, several developments in the urban environment can be distinguished. First of all, the public
buildings underwent a certain process of demonumentalization, where they gradually fell into disuse
and in many cases were eventually deserted. Alongside the public buildings, central places like the
fora eventually lost their importance and the material of their monumental structures was often
extracted and re-used in other areas of the city. Buildings which can be associated with pleasure and
comfort, like the theatres, stadia and the baths were adjusted for other uses, reduced in size,
abandoned or, as often seen in the case of the large public baths, replaces by smaller, more private
structures. A second phenomenon is the encroachment on public areas, roads and inside public
buildings by new, usually small and fairly simple, constructions. These constructions generally
include either private residential structures or small shops and workplaces, often built on the streets
or the forum, or between the columns of a colonnaded street (see fig. 1 and 2). Additionally, varying
structures were built within larger domestic structures to divide these into multiple, smaller living
units for the occupation of different families. All of these new structures were in general constructed
with the use of basic and crude methods, in simple, often perishable materials like wood, or re-used
(stone) material from deserted buildings. The simple, small residential structures came to take the
place of the larger, materially richer houses of the previous period, of which relatively few were

newly built in the Late Antique period. Due to the overtake of the new structures on the streets and
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public spaces, the original street grid started to transform which eventually resulted in a
fragmentation of the classical urban fabric. What can also be seen in the Late Antique period is that
more and more people were buried inside the city walls, often close to residential areas or even on
previous public spaces. As this had not occurred before in many cities, it can be seen as a change of
ideologies associated with the urban environment. As the public monumental structures started to
deteriorate and the function of many public spaces was transformed, new monumental structures
started to take their place. New building projects of the Late Antique period can in general be limited
to a select group of building types. Most prominent of these are on the one hand the city walls, often
built from material of the former public buildings, and on the other hand the churches and religious
buildings. These religious structures were continuously built, new and in monumental style,
throughout Late Antiquity and came to replace the deserted classical temples. Over time, as people
started to move closer to the churches and the church grew in importance, the social centre of the
city shifted from the classical forum to the neighbourhood of the church. Next to the religious
buildings and the city walls, residences of varying kinds of rulers were one of the select types of
buildings that were newly erected during the Late Antique period. Some classical elements of the
Roman cities continued to exist, but most had attained a new function in the transformed urban
fabric and few elements will have remained completely unchanged. While the overall trend of
demonumentalization, encroachment, a shift towards simpler (residential) structures, changes in the
urban network and the rise of churches and city walls can be seen in many different cities throughout
the area of the former Roman empire, not one city will have experienced the exact same changes as
another. Varying developments will have taken place, at different times, with different combinations
and due to different factors. The variety of urban transformation, each city moving away from the
classical Roman urban model in its own distinct way, is a process that distinguishes Late Antiquity
from the unity of the previous Roman period (Cameron 1993, 129; 160-162; Ward-Perkins 1997,
164; Liebeschuetz 2001a, 29-103; 369-374; 387; Wickham 2005, 591-692; Christie 2006, 183-280;
Saradi 2006, 148-208; Zavagno 2009, 6-7; 155; 171; Delogu 2010, 40-48; Lavan 2012; Esmonde
Cleary 2013, 113-149; 431-435; Dey 2015, 9; 127; 135). The different factors that are currently
seen as the most influential contributors to the changes in the Late Antique city, although not each

of them applicable to every city and every region, shall now be discussed.
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Fig. 3. Late Antique wall in Athens built from remains of former public structures
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The impact of the curial class and of its disappearance

In Roman imperial times, the city’s administration was controlled by the curia, a city council made
up of a group of local landowning elites, called the curiales or decuriones, with membership handed
down to their successors over the generations. Alongside the city administration, the curia was
responsible for maintaining the order and for the upkeep of the city, for executing the tasks set by
the government and for the collection of taxes. For the curiales, the city was their main responsibility
and concern. To show their involvement in the well-being of the city, generous contributions were
made to various building projects, often in competition with their fellow curiales (Jones 1964, 724-
732; Whittow 1996, 56-57; Liebeschuetz 20014, 3). This traditional model began to undergo several
changes from the third century onwards, as financial, political and administrative reorganizations
were implemented and reduced the previous autonomy of the curiales. Taxes were heightened and
the greater part of the locally collected funds now fell directly under the control of the imperial
government, instead of the local council. These developments reduced the resources of the curiales
and provided them with a heavy burden as taxes became increasingly harder to collect. Over the
course of the fourth century, the status of the curial class became increasingly unfavourable, causing
multiple members of the curia to seek for ways to escape their hereditary role. Laws were
implemented to ensure that the curiales would perform their tasks, yet many found alternatives that
allowed them to evade the financial and social troubles of the fourth century curia. While some
gained a place into the imperial service, bringing with it the chance to regain status and influence,
others joined the church and the clergy or moved away to another city or to the countryside. As the
amount of curiales was reduced and the funds of the remaining members of the curia were greatly
diminished, less means were available for the funding of major building projects and the
maintenance of existing public structures (Jones 1964, 69-70; 732-766; 1301-1302; Liebeschuetz
1992, 6-15; Cameron 1993, 168-169; Whittow 1996, 56-57; Liebeschuetz 2001a, 104-136; Dey
2015, 25-33; 130-131).

During the fourth and the fifth century CE, a further development reduced the influence and status
of the curiales. A change took place in local administrations as the authority of the curia was
replaced by a new form of city government. While in previous times the city’s administration was
run by the curiales, selected by the council on ground of their hereditary position, it was now ruled
by a group of notables, selected by and with direct relations to the government. These imperial
officials did not, in contrast to the curiales, have an official, collective obligation to the well-being
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of the city and its citizens and therefore did not spend the same amount of expenses on the upkeep
of the public domain and its infrastructure. The notables mostly gathered inside private residential
buildings, causing the public buildings of the council, including the curia and the basilica, to
become unnecessary and gradually fall into disuse. By the end of the sixth and the seventh century
CE, the curial class seems to have completely disappeared (Jones 1964, 69-70; 737-766; Whittow
1996, 56-57; Liebeschuetz 2001a, 104-136; 401-408; Zavagno 2009, 13-14; Dey 2015, 25-33; 130-
131). Significant in this development is that as the manner in which the city was ruled changed,
alongside with the kind of people who were in charge, the city was undoubtedly transformed, maybe
not everywhere in the physical sense, but certainly in its internal administrative, social and cultural
structure (Cameron 1993, 268-169).

The role of the local elite

If at first the curiales played an important part in the maintenance of public infrastructure, the new
imperial officials equally played a role in the falling in disuse of different structures. With the
disappearance of the curiales, new elite groups took their place, including the imperial notables and
members of the church, and especially the bishops (Jones 1964, 760-766; Liebeschuetz 2001, 104-
136; Dey 2015, 25-33). The local elite have always been an important factor of development in
Classical and Late Antique cities, amongst others influencing different networks of distribution and
production with their interests and needs, at the same time drawing others, like craftsmen and
merchants, to the urban centres. As the ideologies, and therefore the priorities, of the elite changed,
so did the way in which their resources were spent, leading to transformations in the overall fabric
of the city (Cameron 1993, 170; Wickham 2005, 595; Zavagno 2009, 6; 14; 155-156; 169; Martinez
Jiménez 2013, 77). This phenomenon can be seen in the city of Buthrotum, modern Butrint in
Albania, where during the third and fourth century CE, at the same time that the public spaces of
the city, like the forum, started to fall into disuse, large elite residence were built, enlarged and
vastly improved. Clearly the public infrastructure had lost in importance compared to the own
private residences. This lasted until the end of the fifth century, when the private residences reduced
in size and material richness (with the exception of imported products), and instead resources were
spent on the erection of multiple religious buildings throughout the city’s territory (Bowden, Hodges
2012, 215-218; 232).
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In the eyes of the elite and the current ruling authority, the cities fulfilled an important function as
a place where their status and power could be displayed. This was true in Roman times and
continued to be true in the Late Antique period. Cities which had a certain relation with important
leaders or members of the elite, for instance as places of residence or capitals of a certain region,
tended to receive more funding and in general had a higher degree of construction and conservation
of public buildings. In cities without this connection, signs of abandonment and disuse of public
areas are much more prominent (Delogu 2010, 46-47; Dey 2015, 11-15; 137; 150). In Spain, for
instance, it can be seen that during Late Antiquity most physical changes to the cities occurred in
periods of peace, when the Visigothic kings gave the towns new functions in their newly established
states and used monumental buildings projects to support these functions and to display their own

power as the new rulers (Martinez Jiménez 2013, 83-86).

The influence of the Church

With the diminishing power of the curiales, and gradually of other (government) officials,
opportunities were created for the growing institution of the Christian Church to take part in the
upper levels of the city’s administration and organization. Starting from the second century CE, the
influence of the Church and especially of its local leaders, the bishops, started to increase. This was
augmented when Christianity was accepted as a religion of the state in the fourth century CE and
gained more recognition within the higher imperial networks. Over time, the members of the Church
and the bishops became more involved in different aspects of the city and its territory and developed
good relations with the leading members of the city. Gradually, as the different members of the local
government and administration started to change and their numbers started to decrease, the Church
started to take over several administrative tasks, causing their position of authority within the city
to increase. By the fifth and the sixth century, the bishop had become in many cities one of the most
(if not the most) influential and powerful persons. In many urban centres, attested amongst others
in Italy and Gaul, the bishop was at that time seen as the leader of the city. Due to the expansion of
influence and the changing relations with local members of government, the resources that
previously went to the local council and administration now were in large part redirected towards
the Church. In combination with the growing amount of land and property in control of the Church,
this led to an increase of the prosperity of the local ecclesiastical institutions. These funds were on
the one hand used to provide assistance to the local community and to people in need, and on the
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other hand to contribute to public buildings activities, as the curial class had done before them. Not
only a large amount of religious structures were erected, but the Church also took care of the
construction of structures beneficial to the social wellbeing, like walls, baths, aqueducts and
harbours (Cameron 1993, 165-170; Nicholas 1997, 17-18; Liebeschuetz 2001a, 137-168; Christie
2006, 74-182; Saradi 2006, 181-184; Dey 2015, 18).

Regarding building activities, most attention must surely have gone to the construction of churches.
In general, cities in Late Antiquity contained a large amount of churches that, as they were built,
came to dominate the urban environment. At first most were situated on the outside of the towns, in
the suburbs or adjacent to the city walls, as it was not always possible to obtain building space inside
the walled area. As the significance of the Church in the social life of the citizens started to increase
and the religious buildings became the new places for congregation and gatherings, focus from the
citizens moved from the old classical centre towards the often suburban churches and other religious
institutes, causing classical structures like the forum to lose its social importance. These classical
places thus frequently fell into disuse and could be confiscated by the Church to be re-used or to
serve as a surface over which to build new religious structures. It is therefore often that Late Antique
churches can be found on the same spot as the Roman forum or an imperial palace. In some cities,
the only substantial new buildings that were erected during Late Antiquity were religious buildings
and especially churches (Cameron 1993, 165-166; Nicholas 1997, 17-18; Diaz 2000, 23-25;
Kulikowski 2004, 215-255; Christie 2006, 74-182). Next to a transformation of the physical layout
of the city, the new churches also provided a new point of attention for both the social and the mental
world of the people. Not only did they cause the local citizens to shift their attention towards the
new structures and sometimes even move residences closer to these (suburban) buildings, they often
attracted pilgrims and travellers from other regions. Especially when churches started to
accommodate relics and bodies of saints, more and more people were attracted to the churches. In
particular in the East (in the homeland of Christ), many places became widely popular and even
received funds from emperors to construct and enlarge religious structures. Due to this increased
attention and an influx of many different kinds of people, cities gained in prosperity and sometimes
even expanded beyond their former Roman limits (Harries 1992; Walmsley 1996, 127-128;
Liebeschuetz 20014, 387; Christie 2006, 74-182).

With the new religion, the physical appearance of the city was changed and gradually the social
world and views of the citizens were transformed (Cameron 1993, 165-166; Liebeschuetz 2001,
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412). This changed way of life caused people to think differently about previously common
institutions. Many of the former elements of the classical city, like the theatre and the amphitheatre,
the public baths and the forum were viewed as indecent, profane and even sinful. These new
ideologies influenced the continued disuse of these public places and in part caused them to become
rejected as part of urban life (Cameron 1993, 165-169; Kirilov 2007, 18). Also the views of the local
elite were altered, firstly as many members of the curiales sought to evade their administrative roles
and enrolled into the institution of the Church, thereby causing the elite families to become more
involved in the religious spheres (Jones 1964, 69-70; 737-757; Cameron 1993, 169-170; Whittow
1996, 58; Liebeschuetz 2001a, 104-136;). Secondly (partly due to the first phenomenon), because
the most efficient way in which to express their status in this period was, instead of contributing to
the classical public infrastructure, to fund the construction of religious structures and enrich the
interiors by providing rich materials like marble and silver (Whittow 1990, 28-29; Whittow 1996,
58; Nicholas 1997, 17; Saradi 2006, 181-183; Zavagno 2009, 7). As in the previous paragraph, the
local elite contributed to the transformation of the (Christian) urban fabric.

New occupiers, invasions and warfare

Throughout Late Antiquity, various regions of the former Roman Empire were subjected to
invasions of new groups of people, coming mostly from northern and eastern regions and frequently
bringing conflict and warfare. These developments often causes a decrease in the population, both
in cities and on the countryside, along with changes in settlement models as habitations were
abandoned, people moved to more secure locations and fortifications were built to defend against
the invaders. In addition, some settlements and cities were deserted as the inhabitants were not able
to maintain the structures and themselves with a reduced population or with the destruction caused
by the conflicts. (Liebeschuetz 1992, 15-16; Cameron 1993, 3-4; 11; 159-166; 197-198; Halsall
2007; Kirilov 2007, 18-19; Giudice 2013, 8-9; Dey 2015, 134).2

In Italy, the invasions and accompanying conflict, especially during the fifth and sixth centuries,
had various effects on the urban environment. Many cities were damaged, some partly abandoned
leaving open, unused spaces, others completely deserted. Fortifications were built around the cities,

in times including only limited parts of the city, at others moved towards better defendable positions.

2 An overview of the different invasions, the new occupiers and the different temporal developments in different
regions can be found in Cameron 1993, Chapter 2, 33-56, and more in detail for the Roman West in Halsall 2007.
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Often the threats and the associated developments led cities to shrink to the size of a simple village
or to become a purely military settlement (Brogiolo 1993, 85-96; Christie 2012, 11-14). In the city
of Interamnia, Teramo in Abruzzo, a fortification was built at the end of the sixth century, including
only a limited part of the former urban area. Interestingly, the cathedral was included inside the
fortifications, but the walls were built across the ancient forum area, reusing material from classical
structures that had fallen out of use (Christie 2012, 11-14). This shows that times of insecurity can
cause the urban layout to be transformed, dismissing former prominent areas and giving importance

to the structures inside the new fortifications.

Another effect of the arrival of new people is that they often had a different view on aspects of the
urban environment than the previous inhabitants. In some cases the new occupiers had no affiliation
with the existing urban centres, choosing to cast them aside in favour of their own kind of settlement.
This kind of phenomenon can be seen for instance in Anatolia, where the arrival of the Turks meant
that cities were constructed and developed in ways that were distinctly related to their cultural ideas,
leading to a rejection of the former Roman elements (Dey 2014, 128-129; 212). In Africa, the new
groups of Vandals did continue to occupy the former classical centres, but they had no interest in
keeping the traditions and elements of the former system, as they had no connection or knowledge
hereof, leading to a gradual deterioration of these classical elements (Lepelley 1992, 68). The arrival
of the Lombards in Italy in the sixth century resulted in a similar development. The Lombard chiefs
took their place as new leaders of the city and claimed its territory and its public buildings as their
own property. Any structure that was of use in its current form was maintained, while others were
transformed, amongst others into residences, and the ones that seemed unnecessary were abandoned
or used as a source for building material. In addition new buildings were erected, in their own
cultural style, burials plots were laid out inside former public buildings and buildings activities were

primarily directed towards the upkeep of the city walls (La Rocca 1992).

Natural factors

Several natural factors can have an (partial) effect on developments and transformations in the urban
environment. Climate changes, leading to periods of draught or, adversely, to times with an
abundance of floods, can lead to a reduction in the food supply and a decline in the supply of water,

causing famine, possibly followed by decease, and often forcing people to leave their current
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habitations for places with more resources or to form bigger communities where resources can be
shared in other to help one another. Other natural events, like earthquakes or volcanic eruptions, can
destroy many structural elements of the city, which were not always restored. In Late Antiquity it is
often seen that priority was given to the rebuilding of churches, relating to the changed religious
ideologies, or to the renovation of the city’s fortification, in line with the insecurity of the times
(while in some cases the invasions did leave no opportunity for the surviving population to restore
the damaged structures). Depending on the individual local and regional conditions, a city was either
able to regain itself after a large natural event, or was left in ruins. Mostly, it is seen that the
inhabitants did as much as possible to salvage the damages and to be able to continue life in their
city. Periods of prolonged trouble, in combination with economic, political or social changes, often
had the most effect on the urban transformations (Liebeschuetz 2001a, 409-410; Saradi 2006, 40-
41; Vanhaverbeke, Martens, Waelkens 2007, 636-637; Christie 2012, 15-18; Martinez Jiménez
2013, 85). An event that is seen as characteristic of the Late Antique period is the emergence of the
plague. From the first half of the 6" century CE till the second half of the 8" century CE, this disease
spread across the former Roman Empire, appearing in different regions for varying periods of time
and in varying intensity. Primary consequence was the devastating mortality and the extensive loss
of population, especially in the urban environment where people lived in close quarters. In general,
the plague and the declined population it itself did not have a major impact on urban transformations,
but it made the city fragile, giving other factors like invasions, famine, economic and cultural crisis,
the chance to do more damage to the urban infrastructure (Cameron 1993, 164; Liebeschuetz 2001,
53; 391-392; 409-410; Saradi 2006, 40; Kulikowski 2007; Little 2007; Christie 2012, 15-18;
Martinez Jiménez 2013, 81-85; Dey 2015, 143).

Conclusions

Considering the above mentioned factors, it should be noted that an attempt was made to discuss
the most common factors noted by scholars dealing with the change of the city in Late Antiquity
and that probably not every single cause of change has been considered. It can be concluded,
however, that not one factor was on its own responsible for changes in the Late Antique city, like
the desertion or reuse of public buildings, the appearance of new, simpler, structures on former
public areas, or the upsurge of new religious structures. Cities will each individually have had to

deal with its own set of factors and experienced its own form of transformations.

25



As shown above, the physical changes in the city can reflect the underlying changes in the social,
religious and cultural networks of the urban environment (Cleary Esmonde 2013, 104). It is clear
that the traditional model of the Roman city, as described in the beginning of this chapter, had
experienced multiple transformations and can even be said to have disappeared over the course of
Late Antiquity. It is the question if the remaining cities and settlements can still be seen as urban
centres. Although they were often smaller, with a reduced population and some of the structures less
monumental than in previous centuries, it can certainly be said that they still had important functions
as administrative centres, as residence of the local elite (in varying forms throughout time) or as
military places. Whether this is sufficient to classify a city as urban, has to be evaluated in
combination with regional elements, individual characteristics and the material remains (Ward-
Perkins 1997, 162; Liebeschuetz 2001a, 5-6; Cirelli 2014, 39).

What emerged from these transformations, varied in each city and each region, is an array of
different kinds of cities which can be broadly grouped into a few categories, none excluded from
variations and from overlap between categories. The first kind is, controversially, the continuous
city, where almost no transformations in the Roman urban fabric can be noted and the classical
structures were continued to be used in a great extent in the same way as before. Second is the shifted
city, where the main habitation had moved to a different part of the city, as a result from a shift of
attention (for example from the classical forum to the new church), or where a large part of the
population had moved to a different place altogether, resulting in a new settlement on a new location.
A third kind, partly similar to the second, is the fortified city, where the most important functions of
the city are collected or moved within a walled area, often as a reaction to changed social and cultural
circumstances. Fourth is the city of islands where the settlement is concentrated in different areas,
often around important structures, belonging together but separated by open areas. Fifth and finally
is the ruralized city where open spaces are deliberately retained within the former urban area, to be
worked and maintained for agricultural cultivation (Brogiolo 2000, 312-313; Zavagno 2009, 11,
18). The ruralized city, and in part the city of islands, shall be the subject of the next chapter.
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2.3. RURALIZATION OF THE CITY

The process of ruralization, in the context of Late Antiquity, is the development of a classical Roman
city into an urban environment with open spaces used for cultivation and rural activities. This
development can both result in a ruralized city or a city of islands as previously described, or a
variation hereof (Brogiolo 2000, 312-313). In general, the process involves the gradual disuse of
certain areas within a city which are then reutilized as gardens for the cultivations of vegetables and
other edible greens, as vineyards or as fields for the pasturing and maintenance of domestic animals.
These areas could be situated all over the city, both in more secluded parts or just outside the city
walls in the suburbia, as well as in the more occupied parts, right alongside the residential areas. A
large part of the urban population was engaged in the upkeep of these rural areas, the maintenance
of the gardens and the care of the animals. These were either citizens who had put their previous
urban occupations aside in exchange for rural activities, or inhabitants from the (surrounding)
countryside who had moved into the urban area and brought rural knowledge and techniques with
them (Ostrogorsky 1959, 65; Mannoni 1983, 263; Bierbrauer 1988, 515; Wickham 1988, 650;
Ward-Perkins 1997, 164; Brogiolo 2000, 312-313; Saradi 2006, 447-459; Baron, Reuter, Markovié¢
2018, 2). It is sometimes argued that the simple construction techniques that characterize many
residential structures in Late Antiquity, which are similar to techniques used in structures in the
countryside, indicate a shift towards rural habits and beliefs (Mannoni 1983, 263; Saradi 2006, 447-
459). The contrast between the city and its surrounding rural environment seemed to have become
less distinct than it had been in Roman times, as more rural activities were executed within the urban
limits and amid previously important public structures, yet the city will probably have remained a
separate urban centre within its rural territory (Wickham 1988, 650; La Rocca 1992, 173; Christie
2006, 259-263; Saradi 2006, 448; Baron, Reuter, Markovi¢ 2018, 2).

The ruralization of the city should not necessarily be viewed as a negative development, a process
where (parts of the) urban environment disappeared and gradually the rural environment came to
take its place. Instead, it should be seen as an active evolution of the citizens towards a greater
independence from the larger, changing system. The population sought to find ways to ensure a
more reliable food-supply, to adjust quickly to changing conditions and to be able to rely, if
necessary, solely on the local environment and resources. Therefore the techniques, activities and
open areas that were at first situated outside the urban environment were now introduced inside the

city, in many cases even inside controlled and secured sections (Curta 2001; Delogu 2010, 45-47,;
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Giudice 2018, 2; Baron, Reuter, Markovi¢ 2018). That this process can be seen as a choice of the
citizens does not exclude situations where the population was forced to start cultivation within the
city walls in order to survive in times of crises. In his Funeral Oration over Julian, Libanius wrote
in the fourth century CE how war and famine cause a decline in population and a search for food,
until "the cities themselves formed both city and farmland and the uninhabited spaces inside the
defences provided land enough for farming” (Libanius Orations 18.35; Saradi 2006, 454).

The process of ruralization, as in the transformation of the classical urban environment with the
introduction of open areas and rural activities (Brogiolo 2000, 312-313), should not be confused
with another process that is frequently labelled as ruralization. This is the process in Late Antiquity
where the city’s elite seemed to have moved away from the city to take up residence in the
surrounding rural environment. This would have been demonstrated by the large number of villas
that seemed to have been built and enlarged during the third and fourth centuries CE (Liebeschuetz
20014, 129; Chavarria Arnau 2004, 71; Kulikowski 2004, 85; Wickham 2005, 168-232; Dey 2015,
19-20; Niewohner 2017, 46-48). Despite the fact that this process shall no further be discussed in
this study, it should be noted that archaeological evidence is available that contradicts this theory
(especially for Spanish regions) and challenges the idea of the elite moving away from the city
(Kulikowski 2004, 130-133; 149).

2.3.1. Archaeological evidence for ruralization

The ideas about ruralization have been primarily based upon archaeological evidence related to this
process. Before individual examples of several cities will be discussed, some attention shall be paid
to phenomena that archaeologists have noticed during excavations of Late Antique levels and that

can possibly be related to ruralization.

Often involved in discussions about ruralization are the so called layers of dark earth (terra scura
in Italian or terres noires in French) that are frequently found above Roman levels and underneath
Medieval levels, usually forming a separation layer between the two periods. The layers are
composed of a dark, highly organic earth in varying levels of thickness and with little or no
archaeological material. Despite multiple analyses, it is not yet certain how and from what material

these layers are formed. It seems like there are different processes that can lead to the formation of
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the dark earth layers and that they are not limited to the Late Antique period, or any period at all,
or specifically to an urban environment. What is currently known is that they are often the result of
changed human actions and specifically the changed use of a certain area, in particular when the
layers are found above older, abandoned buildings. In general, they are interpreted as either the
decayed remains of wooden structures, or as an area used for agricultural activities, like gardening
or the keeping of animals, with the organic content of the layer derived from the plants, animals or
from imported fertile soil. Although often, and especially in the past, viewed as layers of
abandonment, and sometimes even used as an argument for ceased urban activities, the dark earth
layers should rather be seen as an indication of changes in the way that the traditional urban
environment was used (Ward-Perkins 1997, 160; Verslype, Brulet 2004; Christie 2006, 259-263,;
Halsall 2007, 357-359).

Fig. 4. Stratigraphic section of the San Giorgio site
=E Bologna. Numbers 508 and 486 indicate a layer of
°""’5‘-’c{§: dark earth that is situated above the Roman levels
‘ and under the Medieval and later levels
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Next to the levels of dark earth and open areas noticed inside Late Antique cities, other indications
for increased rural activities inside the urban environment are noted, namely the appearance of
agricultural tools and installations. Tools with specific functions related to agricultural and rural
activities are found inside the city, indicating the use of these tools by the urban citizens. Discovery
of cowbells inside the city walls could be an indication that cattle was kept within the city
(Milinkovi¢ 2007; Baron, Reuter, Markovi¢ 2018, 2). In addition, several installations like oil and
wine presses, mills and ovens, of large size and with considerable production capacity, are found
inside Late Antique cities, often on the location of former public buildings, inside private residences
and encroached onto the streets and porticoes. While smaller installations did appear in Roman
cities, the kind of installations found in Late Antiquity were previously only located in the suburbs
or in the countryside (Saradi 2006, 447-459). The presence of these tools and installations inside the

urban area show the increased desire of the citizens to be able to provide for themselves.

3 These finds have been attested in particular in the Balkan area.
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River Garza aqueduct

Fig. 5. Map of Late Antique (Lombard) Brescia with indication of open
area for cultivation (striped area)

Fig. 6. Map of Late Antique Ravenna with indication of churches (black dot), burials (cross)
and inhabited areas (striped area), which shows that large part of the city was uninhabited
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Ruralization in the cities

The process of ruralization has been attested for several Late Antique cities in Italy.

The city of Brescia in northern Italy had transformed over several centuries from a classical Roman
city to the seat of a Lombard duke. In the seventh century, the city consisted of a small population,
mostly concentrated in the north of the settlement. In the eastern part, excavations have discovered
several dark layers of earth, in some areas more strongly attested than others, with a high content of
organic material. These layers were dated to the seventh century CE (sometimes continuing until
the twelfth century CE) en were in multiple places found on top of the remains of earlier buildings.
It seems that a large area in the eastern part of the Lombard town was open, agricultural ground (see
fig. 5). This area is interpreted as land for the cultivation of crops and the keeping of domesticated
animals. Soil would have been brought inside the city from the surrounding rural territory to create
this area, which main function was probably to supply to the duke and the city’s elite (Brogiolo
1993, 88-96; Brogiolo 2000, 313-316; Christie 2004, 9; Christie 2006, 261). Late Antique Ravenna,
located in north-east Italy, has been characterized as a city with different foci of settlement as both
simple and more elaborated buildings were grouped around the churches and separated by open
areas (see fig. 6), of which several were used for agriculture and gardening (Augenti 2006, 199-
200). A similar pattern can be seen in nearby Classe, where the population is concentrated around
the churches and the harbour and where open areas near the residences are used for cultivation
(Augenti 2012, 67).

In sixth century CE Ascoli, located in the valley of the river Tronto in Adriatic Marche, large open
areas have been recognized which were previously, in Roman times, occupied by different structures
and buildings. These structures seem to have been fallen in disuse, amongst others due to Lombard
invasions in the sixth century, and were re-used as gardens and cultivation areas. A possible stimulus
for the re-use of these areas for cultivation, instead of the rebuilding of public and residential
structures, was the poverty of the countryside at that time, caused by the ongoing invasions and
warfare and accordingly the move of the rural population towards safer places (Giorgi 2004, 327-
329; Cirelli 2014, 43). In another city in Marche, Suasa, a large domus building achieved new
functions during Late Antiquity, as a part of its monumental garden was transformed into a small
cemetery, several areas within the houses were subdivided to create smaller residences and another
part of the garden was turned into a cultivation area, probably for gardening and growing of
vegetables (Bogdani, Giorgi 2010, 335-352; Giorgi, Lepore 2010; Cirelli 2014, 41). In Pisaurum,
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modern Pesaro in Marche, new, smaller, walls were built at the end of the third century CE. Inside
these walls, more open spaces were distinguished, which were used as burial ground or for
cultivation (Vermeulen 2012, 87).

Several examples of this ruralization process can also be attested for cities outside of Italy. In
Caesarea, on the coast of modern Israel, an area in the south of the city had fallen into disuse,
probably around the seventh century, possibly earlier, and the Roman buildings gradually fell into
decline. The area was then reused for cultivation, as irrigation channels were laid out across the area
and cultivation plots were created between the channels (Holum et al. 1992, 98-100; Liebeschuetz
2001a, 58-59). The city of Hierapolis in western Anatolia saw a transformation of its forum area
during the tenth century CE. As the forum and surrounding areas were deserted, soil coming from
the nearby hills was allowed to accumulate and fill the area, creating a new surface that could be
used for agriculture. Some small water channels have been found close by the Nymphaeum which
probably might have been in relation with some cultivation areas. Some agricultural installations,
including wine and oil presses were installed and a couple of small residence have been excavated
that probably belonged to rural workers (Arthur 2012, 288). In Calleva Atrebatum, modern
Silchester in south Britain, evidence has been found for the keeping of animals inside and in the
immediate neighbourhood of the town during the fifth to seventh centuries CE, including the
procession of their bones for extraction of fats. In combination with the small-scale production of
iron, this shows that the population were making use of local resources and specific skills to maintain
their (small) habitation at a time when a large portion of the population had moved to other locations
(Fulford 2012, 346).

The case studies presented above show indications for ruralization, primarily based on structures
and layers found (or absent) inside the city and their distribution compared to the previous Roman
settlement. In addition to this, it is possible to find indications of ruralization with the incorporation
of archaeobotanical and archaeozoological remains, in relation with the archaeological material
evidence and some other techniques.

The city of Justiniana Prima, at present an archaeological site called Cari¢in Grad in southern Serbia
in the Balkans, was built in the sixth century and existed for a couple of generations before being

deserted around 615 CE. Although not a former Roman Imperial city, interesting archaeozoological
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and archaeobotanical remains have been able to prove ruralization in the Late Antique city. From
the analysis of the animal remains and the comparison between the first phase of the city and the
second, last phase, it was noted that the use of domesticated animals changed over time. While in
the first period the citizens mainly used the animals for their primary products (meat, bones, fat and
skin), this changed in the second period when more emphasis was put on milk and wool, secondary
products. In the second period the sheep and goats remains were namely derived from animals which
were kept alive until a later age (over 3 years) than in the first period, thereby allowing people to
use their secondary products for a longer time. In addition, it was seen that percentages of cattle
remains decreased over time as that of pig and especially sheep and goat increased. This is because
sheep and goats could be kept closer or even inside the cities and were less demanding to maintain
than cattle. The analysis of the archaeobotanical remains showed that a diversity of cereals were
grown in the surrounding of the city and some structural installations indicate that these cereals were
processed inside the city walls. This evidence gathered from Justiniana Prima indicates that a
specific rural strategy was maintained inside and close by the city, allowing it to provide for its own
resources without necessary dependence on a regional network (Baron, Reuter, Markovi¢ 2018).

In Sagalassos, a city in southern Anatolia, research has provided much insight in the development
of the city from Roman into Late Antique times. With its height of prosperity in the fourth century
CE, Sagalassos witnessed a transformation during the successive centuries. As in other Late Antique
cities classical monuments fell into disuse while churches took their place, fortifications were build,
larger structures were subdivided and newer structures were erected on previous public places. At
the end of the fifth century and during the sixth century CE transformations can also be seen in
agricultural activities in the immediate neighbourhood of the city, along with altered strategies for
(local) food productions and changed use of several areas inside the city. The city was gradually
becoming more ruralized, a process that has been attested in several parts of the city thanks to
extensive archaeological, archaeobotanical and archaeozoological research. Inside the city’s
structures several indications have been found for a more rural use of space. Some water reservoirs
were re-utilized as a dump of urban waste, including butchery refuse. Rooms inside formerly high-
standard buildings were similarly used as a dumping space, while other were used for keeping
animals or for the storage of animal manure. A public latrine of a large bathing complex was in the
seventh century CE converted for the accumulation of waste material. With the use of different

techniques, including faecal biomarkers, calcium analysis and macro botanical and pollen analysis,
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the corresponding seventh century layers were analysed and it was discovered that the majority of
the waste material consisted of the excrements of herbivores. Probably these excrements were
collected from animals kept inside or close to the city, gathered in the former latrines to create a
fertile compost that could thereafter be used to enrich nearby cultivation areas. Analysis of the
archaeobotanical remains of the city have further showed that walnut and cereals, including millet
and barley, were cultivated in the nearby suburbs or even within the city itself. Additionally, study
has been conducted on the excavated animal bones. As animals take up certain chemical elements
from their environment through their food and the pasture in which they are grazing, which then
accumulate in their bones, it was decided to study if polluting human activities like metallurgy,
garbage disposal and fertilization of the fields had any impact on the animals living in ancient
Sagalassos. These analyses have shown that elements derived from these polluting activities,
including arsenic, manganese, lead and zinc, were present in much higher amounts in the domestic
animal bones during the fifth and sixth centuries CE than in the fourth century CE. This indicated
that the animals were kept much closer, in the immediate environment or even inside of the city,
where they would take up more polluting elements. When the percentages of the domestic animals
were compared, it was also noted that the amount of cattle tended to decrease in the course of Late
Antiquity, as the amount of sheep and goat increased. This means that not only were the animals
held nearer to the city, there was also a higher emphasis on smaller, less expensive animals that
could be easier transported or held within the urban area, and had fewer consequences if one was
lost. Sagalassos turned more towards local resources that could be found, kept and maintained in
close proximity, offering more security in less certain times (De Cupere 2001; Degryse et al. 2004;
Vanhaverbeke et al. 2004; Vanhaverbeke, Martens, Waelkens 2007; Baeten et al. 2012).

The above examples show that ruralization can not only be attested through the presence of open
areas and agricultural structures within a city, but that the analysis of archaeozoological (and
archaeobotanical) remains can give an indication of changing processes within the urban
environment. In general, a strategy towards smaller animals, so more sheep, goat and pig instead of
cattle, and towards the keeping of these animals nearby or within the city walls can point to an

increased aspect of ruralization within a certain city.
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3.  LUNI ON THE TRANSITION FROM ROMAN TO LATE
ANTIQUE TIMES: STUDY OF THE ARCHAEOZOOLOGICAL
REMAINS

Study of the Roman and Late Antique remains of Luni, both in older and in more previous years,

has provided much information about the two periods and the changes between them (Frova 1973;
Frova 1977; Potter 1992, 11; 73-74; Menchelli, Sangriso, Genovesi 2016; Menchelli et al.
forthcoming(a)) and offers an opportunity to relate this information to the excavated

archaeozoological remains.

3.1. LUNA, THECITY

The city of Luna was founded as a colonia on Ligurian territory in 177 BCE. Its location had already
proved beneficial for the overtake of the Ligurian tribes, as a point of departure when travelling
overseas to Spain and as a stopover for travellers along the Tyrrhenian coast. In Roman times
situated in the region of Etruria, nowadays the city of Luni is located in Liguria, between Carrara
and Sarzana (Pliny the Elder Naturalis Historia 3.5.50; Banti 1937; Frova 1973, 34-36; Potter 1992,
74). With its foundation, the city was laid out in an orthogonal street grid within the city walls,
which form a more or less rectangular shape, save from the south-eastern corner (see fig. 7). The
Decumanus Maximus was part of the Via Aurelia which connected Genoa to Pisa and Rome and ran
from west to east through the city, passing along the southern edge of the forum. The Cardo
Maximus ran in a north-south direction towards the Porta Meridionale and probably the city’s
harbour, only to be interrupted in the middle by the forum. The centre of the city was occupied by
the forum with its porticoes and by the Capitolium temple, situated just to the north of the forum
and the Decumanus Maximus. To the south of the forum some residential and storage buildings and
a small religious structure have been excavated. In the northern part of the city, a second larger
temple, the Grande Tempio was located, while in the north-east corner there was a roofed theatre.
Apart from the central forum area, another area of public importance was located in the west of the
city, where excavations have revealed the location of the third-fourth century curia, which in later
centuries was converted and rebuilt into a Christian basilica. To the east of the city, on the outside
of the city walls, an amphitheatre was located (Banti 1937, 62-64; Frova 1973, 29-48 ; Potter 1992,
75).
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Geographically, the city of Luni is located on a coastal area at the foot of the Apennine mountains,
where the river Magra flows into the Mediterranean sea (see fig. 8). It was situated at the eastern
side of the river and its harbour can probably be situated in one of the river bends, close by the sea
(Banti 1937, 57-62; Delano Smith et al. 1986; Fazzini, Maffei 2000; Bini et al. 2009). The
mountains, the coastal area and the river valleys provided opportunities and limitations for the
inhabitants of Luni’s territory. In general, the area was a rough landscape with unfertile grounds,
only suitable for agriculture (of cereals) in limited areas along the coast and in the river valleys. Not
much agricultural production would have been possible in the area, except for the cultivation of
olives, vines, fruit trees, pine and chestnut on terraced hills. Corresponding to this idea, habitation
in the territory of Luni has been shown to consist mostly of small farms located on the hills between
the second century BCE and the first century CE, probably for the purpose of growing vines and
olives. On these rough grounds, and even higher up the mountain, sheep and goats could well be
herded, as they are perfectly suited to graze on poor terrain (Delano Smith et al. 1986, 85-93; 107-
109).

The products known from Luni correspond with these circumstances. According to Pliny the Elder
the best wine in Etruria was made in the territory of Luni (Pliny the Elder Naturalis Historia
14.8.68), and a specialized cultivation on the hillsides for the production and export of wine, and
possibly oil, is assumed (Ward-Perkins 1981a, 184; Delano Smith et al. 1986, 107-109). Another
product mentioned by the classical authors are the enormous cheeses of Luni with a symbol of a
half-moon. These were said to weigh around 450 kg and be able to feed a large amount of people.
It is certain that these cheeses were bigger than the average Roman cheeses and probably these were
produced with new high-temperature and high-pressure techniques so that they could be preserved
for a longer period of time. As this cheese is listed by Pliny amongst other types of sheep cheese,
these cheeses were probably produced from sheep’s milk (Pliny the Elder Naturalis Historia
11.97.241; Martial Epigrammaton Libri 13.30; Frova 1973, 58; Kindstedt 2012, 103-108). Next to
these products, and the possible export of timber (Strabo Geographika 5.2.5; Frova 1973, 58), Luni
was most renowned for its white Luni marble*. From around 40-30 BCE the marble which was
amply present in the city’s territory was exported and used in high amounts in public building

projects in Rome, other parts of Italy and in the provinces. This local resource contributed highly to

4 Also called Carrara marble, as the current marble quarries are situated in modern Carrara (Potter 1992, 11; 75; 166).
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the importance of the port of Luni and thereby increased the prosperity of the city and its territory
(Strabo Geographika 5.2.5; Banti 1937, 494; Frova 1973, 56-57; Ward-Perkins 1981a, 184; Potter
1992, 11; 75; 166).

As the export and (overseas) trade of these products continued to increase and benefitted to the
growth of the city, it became a prosperous urban centre which did not seem to be limited by its poor
rural territory. This changed when in the first century CE wine from the provinces, especially Spain,
came to dominate the market and the vine farms on the hills around Luni could no longer cope with
the competition and fell into disuse. The use of Luni marble declined drastically in the third and
fourth century CE and eventually also that source of income for the city fell away. Trade still
continued as Luni remained an important centre on exchange routes from the northern inlands,
through the Apennine river valleys, towards the coast, and for people travelling along the Tyrrhenian
coast, but was more limited, small-scale and local than it had been in previous times. The city came
to depend more on local, basic resources and the cultivation of vines on the hills was largely replaced
by chestnut trees, which were probably of great importance to the city’s economy (Ward-Perkins
1981a; Delano Smith et al. 1986, 140-143).

During the third and fourth century CE many public monuments of the city were deserted and
stripped of their marble. The forum fell into disuse and, like other Roman structures, was gradually
covered with an layer of earth. In the sixth century new residential structures were built over the
former public centre of the city. These houses (see fig. 9) were made of perishable material,
presumably wood, with a floor of yellow clay and walls supported by wooden posts and in some
parts built upon older Roman remains of for instance the forum portico (Ward-Perkins 1977, 633-
638; Ward-Perkins 1981a; Ward-Perkins 1981b; Ward-Perkins 1997, 157-159; Potter 1992, 211-
212). In this period the city was part of the Byzantine territory and was a residence to a bishop. This
lasted till 640 CE when the city fell under the control of the Lombards (Ward-Perkins 1981b; Potter
1992, 218-219; Fazzini, Maffei 2000, 247-249). The changes of new control in the seventh century
were likely accompanied by natural events, as increased episodes of rain would have created
flooding in several parts of the city, probably causing residences to no longer be accessible for
habitation (Fazzini, Maffei 2000, 258-259). Luni continued as a settlement, and especially as a
Christian centre with a bishop, during the following centuries, with its cathedral a point of attraction
for the inhabitants of its territory. When the cathedral was moved to Sarzana in 1200 CE, habitation
ceased to exist and the city was deserted (Ward-Perkins 1977; Ward-Perkins 1981a, 79; Delano
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Smith et al. 1986, 82; Potter 1992, 218-219; Fazzini, Maffei 2000, 247-249). Not every part within

Luni’s city walls has yet been researched or excavated but it would seem that habitation in Late

Antique Luni was mostly focused around the area of the cathedral, while some other residences and

buildings were loosely scattered over the remaining part of the, largely unoccupied, urban area

(Ward-Perkins 1977, 633-638; Ward-Perkins 1981a, 79; Potter 1992, 218-219).
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3.2.  LUNI, DOMUS PRESSO PORTA MARINA

The archaeozoological material under consideration for this study is part of a larger selection of
material (both osteological and non-osteological) collected during excavations carried out by the
Universita di Pisa in Luni. These excavations, initiated in 2014 and currently still in progress, are
situated in the south-east sector of the Roman city, close by the Porta a Mare and possibly the city’s
harbour, and directly to the east of the Cardo Maximus, an area with little previous research. In this
location, named Le Domus presso Porta Marina, two domus were unearthed, both built at the
beginning of the first century BCE (see fig. 10-11; Menchelli, Sangriso, Genovesi 2016; Menchelli
et al. forthcoming(a)).

Of the northern domus (A) a cubiculum (A1), part of an ala (A2) and an atrium (A3) have been
identified. Structural reorganizations between the fourth and fifth century CE have destroyed some
of the original remains of the domus. These reorganizations include the enlargement and
modification of the impluvium in a large rectangular basin (with the original floor of the impluvium
still in situ), the addition of a round cistern in the cubiculum and the connection of these two
structures with a pipe system. This new installation has been interpreted as possibly belonging to a
fullonica, a place for the cleaning and processing of clothes, changing the function of the house from
residential to productional. In the sixth century CE the installation fell out of use and was covered
by several levelling layers, on top of which a wall and a wooden structure were built (Menchelli et
al. forthcoming(a)).

The southern domus (B) was slightly bigger and better preserved than its neighbour. A total of seven
rooms have been excavated, amongst which an atrium (B4) and a tablinum (B7) with mosaic floors
have been identified. As with the northern domus several changes were made to the house structures
over the course of the centuries. In the tablinum a channel and a pit were cut through the mosaic and
a wall was built on top of it. These changes, of which the chronology is not yet clear, probably
indicate the transformation of the room in an outside area. In Late Antiquity a large structure, still
partly excavated, was built on top of the atrium. With walls with a thickness of 120 cm and a small
adjacent room, the structure has been interpreted as a tower, probably with a defensive function.
Several ground-levelling layers have been excavated in the southern domus that seem to be
contemporary with the construction and/or use of this tower. Activity, both in the area of the
southern and the northern domus seems to end in the seventh — beginning of the eight century

(Menchelli et al. forthcoming(a)).
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3.3. ARCHAEOZOOLOGICAL MATERIAL
3.3.1. Methodology

The animal remains from the excavation at Domus presso Porta Marina were collected by hand and
carefully excavated with trowels. Except from the too small and fragmented items, all bone material
was collected. The studied material comes from five different contexts (which are discussed in more
detail below), of which only the youngest layer (US 1006) could have had some later disturbances.
All of the other contexts were found undisturbed (Personal communication prof. Menchelli).
Following table shows the amount of material studied, divided in the amount of non-identifiable

elements and the number of identified specimens.

Stratigraphic unit (US*) Non-identifiable elements Number of Identified Specimens (NISP) | Total
1135 5 12 17
1194 1 5 6
1156 144 84 228
1124 279 449 728
1006 347 348 697
Total 776 898 1,674

Table 1. Studied archaeozoological material from Luni, Domus presso Porta Marina, divided per excavated context. *US is the
context, the stratigraphic unit (unita stratigrafica in Italian), to which the material belongs

For the identification of the material, use was made of the archaeozoological reference collection of
the Universita di Pisa and the work of Robert Barone (Barone 1980). Of the total amount (N=1,674)
of archaeozoological elements, 53.6% could be identified as belonging to a certain class or species®.
The non-identifiable elements are those animal remains that were too fragmented and did not have
any morphological features to allow recognition of which class it belonged to (Reitz, Wing 2008,
164).

Different methods were used for the quantification of the archaeozoological remains. Firstly, the
Number of Identified Specimens (NISP), the number of bone fragments that could be identified
(Reitz, Wing 2008, 202-205; Groot 2010, 109-110), was counted. Each fragment was seen as a

5 Of the total NISP of 900, 15 remains could not be identified as belonging to a certain species, but only as fish, bird
or mammal remains.
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single specimen, except when they could be reconstructed with another fragment to form a larger
piece of bone®. Of the identified species, the Minimum Number of Individuals (MNI), the minimal
amount of individual animals that will have contributed to the creation of the excavated remains,
was calculated. As many animals have a right bone and a left bone for specific skeletal elements
(for instance one humerus in the left leg and one humerus in the right leg), it is possible to calculate
if the bones of more than one animal are present in an archaeozoological sample. Two left specimens
of a certain bone will indicate that at least two animals were present (Reitz, Wing 2008, 205-210;
Groot 2010, 110-11). For the MNI calculation, all fragments of a certain species were analysed per
context. The skeletal elements per species were separated and for each element the amount of right
and left fragments was counted. Attention was hereby paid to fragments that could have belonged
to the same bone, including the amount of separate distal and proximal ends. The NISP and MNI
data for each context is represented in table 2. Lastly, all bones were weighed and measured. The
measurements were taken according to the criteria described by Von den Driesch 1976. The specific
information per identified specimen, including weight, measurements and conservation, can be
found in Appendix 1.

Criteria for the determination of the mortality age of the animals was based on Silver 1963 for the
fusion data and Grant 1982 and Higham 1967 for the dental data. The fusion data for sheep/goat,
cattle and pig were categorized according to the fusion age categories used by Michael Mackinnon
(Mackinnon 2004, 239, Appendix 19). These categories are based on the ages of fusion listed by
Silver (1963). Most of the ageing data, especially the dental data, was based on a limited amount of
specimens. Therefore too little information was available to allow for any seasonal patterns of
mortality.

No pathological conditions could be noted on the bones, probably due to the limited expertise in
this area. Due to limited research time and inadequate experience, it was not possible to make a clear
differentiation between goat and sheep remains, with the exception of some horn fragments. It was
therefore decided, as done more often in archaeozoological research for Roman Italian sites
(Mackinnon 2004, 102), to take these two species together as one group of ovicaprines.

6 In that case, the two fragments would be glued together as one.
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Molluscs

US 1135

US 1194

US 1156

US 1124

US 1006

NISP | MNI

NISP | MNI

NISP

MNI

NISP

MNI

NISP

MNI

Murex sp.

Cardium sp.

Glycymeris Glycymeris

Ostrea sp.

Wk Ol

Wik, O

Unidentified mollusks

N

NI

Fish

Unidentified fish

N

Birds

Chicken
(Gallus gallus domesticus)

19

28

Galliforms
(Galliformes sp.)

10

Unidentified birds

Microfauna

Mouse

[EEN
[EEN

Wild mammals

Fallow Deer
(Dama dama)

Roe Deer
(Capreolus capreolus)

Domesticated mammals

Cat
(Felis catus)

Dog
(Canis familiaris)

Donkey
(Equus asinus)

Horse
(Equus caballus)

28

Pig
(Sus domesticus)

32

170

161

Cattle
(Bos Taurus)

21

82

50

Sheep / Goat
(Ovis aries / Capra hircus)

19

117

79

Sheep (Ovis aries)

3

2

Goat (Capra hircus)

2

2

Unidentified mammals

1

1

2

1

Total

12 5

84

16

449

49

348

33

Table 2. Domus presso Porta Marina, Number of Identified Animals and Minimum Number of Individuals per context. Contexts are
arranged in chronological order. ‘Unidentified’ means the element could not be identified on species level, solely on class level.
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3.3.2. Studied contexts, preservation and taphonomy

On the previous page the archaeozoological remains per context, divided into NISP and MNI data,
can be found. Information about the excavated contexts can provide insight in the taphonomic
processes to which the animal remains were subjected. For the location of the contexts in the
excavation area, see fig. 11. on page 41.

US 1135 was found inside structure USM 1131 and was interpreted as the garbage fill of this small
room adjacent to the tower. Aside from the animal remains, the layer contained building material,
earth and material from the larger tower structure (USM 1153). Similar garbage fills have been
found on several locations in the city of Luni and are probably related to the collapse of the city’s
sewer system in Late Antiquity. The context is dated to the fifth century CE (Menchelli et al.
forthcoming(a); Personal communication prof. Menchelli and team).

US 1194 is similarly a context in relation to the tower and constitutes the fill of the foundation ditch,
located on the inner side of the tower structure (USM 1153). Next to some residual Late Republican
material connected with the building of the original domus, the context contained no absolute dating
elements. In relation to other structures and layers, this context can be roughly dated to the fifth-
sixth century CE (Menchelli et al. forthcoming(a); Personal communication prof. Menchelli and
team).

US 1156 is to be located in the tablinum (B7), where in Late Antiquity a channel and round pit were
dug through the mosaic, probably for the draining of rain water. This pit was later used as a garbage
dump and filled with black earth, some ceramics and a large amount of bones. Due to preservation
measures for the mosaic no further excavations were possible in this area and the fill could not be
precisely dated, but its use as garbage-pit should be located somewhere in the fifth-sixth century CE
(Menchelli et al. forthcoming(a); Personal communication prof. Menchelli and team).

Unlike the previous contexts, US 1124 is located in the northern house. It is one of the three layers
found in the rectangular basin in room A3. These layers were part of building activity to level the
ground and create a new walking surface after the installation of the fullonica fell in disuse. This
filling layer can be dated to the middle of the sixth century CE (Menchelli, Sangriso, Genovesi 2016,

18; Menchelli et al. 2018, 5; Personal communication prof. Menchelli and team).
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US 1006 consists of the very last layer of activity in the excavation area. Directly underneath the
modern agricultural layers, this context was present throughout the excavation area’ and was made
up of a black-grey clay mixed with building material, ceramics, metal and bones. Based on several
amphora fragments this context was dated to the seventh-eight century CE (Menchelli, Sangriso,

Genovesi 2016, 110; 118-119; Personal communication prof. Menchelli and team).

In general all the contexts showed a fair conservation of the animal remains. The bones seemed
relatively sturdy and did not show much cracks and signs of flaking. There were fresh breaks visible
on the bones, yet older break patterns as well, indicating that the bones had already been broken
when they were deposited in Late Antique times.

For a more objective analysis of the bone preservation, it is possible to calculate the amount of teeth
that survived in relation with the number of identified specimens. As teeth generally preserve better
than bones, the ratio between the two gives an indication of the preservation of the animal remains
after they were deposited. Good preservation and the deposition of the complete skeleton will give
a 20-30% of recovered teeth. If the ratio is lower than 10%, only parts of the animals were deposited
(post-cranial bones excluding the head and teeth) or during excavation not all fragments have been
recovered. The use of a sieve during excavation could for instance uncover more small teeth
fragments than recovery by hand. If the ratio if greater than 50%, more cranial elements with teeth
might have been deposited or taphonomic processes might have affected the bones in a higher degree
than the deposited teeth (Mackinnon 2004, 47-51).

Stratigraphic unit | Number of teeth | NISP8 | Degree of preservation (%0) Table 3. Degree of preservation

(number of teeth/NISPx100) of the recovered
1135 2 12 17 archaeozoological remains,
1194 ! S 20 based on the Number of
1156 16 84 19 Identified Specimens and the
1124 % 432 22 number of teeth.
1006 83 343 24
Total 198 876 23

7 And therefore not explicitly indicated on fig. 11.
8 Mollusks have been excluded from this Number of Identified Specimens count, as this calculation considers the
number of identified bones and teeth.

46



From the degree of preservation as shown in table 2 it can be concluded that all the contexts have a
fairly good, and similar, preservation, with the ratio around 20%, and that recovery techniques and

taphonomic processes had no great influence on the conservation of the animal remains.

There was however a reasonable amount of fragmentation, as most of the unidentifiable bones
consisted of very small fragments and even unidentifiable fragments from larger elements were
present in the sample. Of the identified bones, about two thirds were preserved for less than half of
the total element®. To calculate the rate of fragmentation, the total number of retrieved skeletal
fragments (bones and teeth®) is divided by the NISP data. A higher ratio indicates a higher
percentage of elements that were too fragmented to allow identification, and therefore it indicates a
higher degree of fragmentation (Mackinnon 2004, 51-52).

Stratigraphic unit | Total Sample | NISP | Degree of fragmentation Table 4. Degree of fragmentation of the
(Total sample/NISP) archaeozoological remains, based on
US 1135 17 12 1.4 the total sample of recovered remains
: and the Number of Identified

US 1194 6 5 12 Specimens.

US 1156 228 84 2.7

US 1124 728 432 1.7

US 1006 697 343 2.0

Total 1676 876 1.9

The data shown above indicates that the ratio of the contexts falls between 1.2-2.7. Use of this
method for Roman-period sites in Central Italy has shown that a ratio between 1.5-2.5 is an
indication for a moderate, but not extreme, degree of fragmentation (Mackinnon 2004, 52). The data

therefore indicates that the contexts show a moderate degree of fragmentation.

The preservation and fragmentation of the remains is highly influenced by the various taphonomic
processes that the archaeozoological sample is subjected to before, during and after deposition
(Mackinnon 2004, 47; Groot 2010, 77). The studied material is derived from contexts that were
identified as garbage fills or levelling layers, often containing multiple kinds of material, like
ceramic, metal and building material, next to the animal bones. Analysis of the bones has shown

that on a number of fragments! indications of fire were found. Several fragments were found either

9 Percentages of preservation of the specific specimens can be found in Appendix 1.
10 Mollusks have again been left out.
119 bones out of the total 898 NISP
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with black marks or a completely black colour, in a few cases they showed white marks. No pattern
was visible in the burn marks and it does not seem like the bones were subjected to fire on purpose,
as the marks are only limited. Possibly they were laying on the surface in the vicinity of a small
(cooking) fire. In addition to the burning marks, on a very limited amount of bones*? gnawing marks
were found. They can be seen as an indication that at least a small part of the bone material was not
buried immediately, but left on the surface and accessible to carnivores, pigs and dogs (Groot 2010,
82). It seems probable that the animal bones were not always immediately deposited, but in some
cases were left in places accessible to animals living on the site or to fire, before being thrown into
garbage pits or gathered with the surrounding ground to create a new levelling layer. This could
have caused some fragmentation of the bones.

There is no specific information on the acidity of the soil, but from the in general good preservation
of the finds the excavators have the impression that the acidity of the soil is not very aggressive and
damaging (Personal communication prof. Menchelli). The collection of the material by hand might
have had some influence on the sample, as very small fragments were not collected (Personal
communication prof. Menchelli). This recovery technique might have caused smaller bones to be
overlooked, thereby influencing the sample of the smaller animal species. It will however have little

influence on the sample of medium-sized and larger (mammal) species (Mackinnon 2004, 45-46).

In US 1006 one worked bone had been uncovered (see fig. 12). The fragment is 10,7 cm in length,
and has a width of 11 mm at its widest point and 5 mm at its smallest point. Traces of the working
and polishing of the bone are still visible and it was decorated with three lines around its body. It
was interpreted as a needle, possibly for the making of nets, or as an instrument for cosmetics or
medicine. No other worked bones were found on the site (Personal communication prof. Menchelli,

prof. Sorrentino).

Fig. 10. Worked bone fragment from US 1006,
interpreted as needle or instrument

12 4, possibly 5, out of a total of 898 identified bones
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3.3.3. Information by species

Sheep/Goat (ovicaprines)
The ovicaprine bones constitute about 24.8 % of the total identified animal remains. As previously
mentioned (see 3.3.1), no differentiation was made between sheep and goats and the two species
were analysed together. The distribution of the skeletal elements of the studied species are
represented in Appendix 2. The separate skeletal elements are additionally grouped according to the
major parts of the body (head, torso, front legs, hind legs and leg extremities). The leg extremities
are taken as a separate group, as these elements carry a low amount of meat compared to the rest of
the leg. This grouping of elements allows for a better insight in the complete or only partial
deposition of animals (Mackinnon 2004, 196; Groot 2010, 112-114). Regarding the sheep/goat
remains it seems that almost all skeletal elements are represented in the sample and that the separate
body parts are represented in fairly equal amounts. Only elements from the head are present in a
larger number, but this can be explained by the large number of teeth, which are generally better

preserved (Mackinnon 2004, 47). It seems that in general whole ovicaprines were deposited or used

on the site.
Fusion age (months)
12 14-36 47-48 48-60
scapula, pelvis, humerus dis., phalanx 1, phalanx 2, tibia metapodial dis., femur dis., calcaneus, radius dis.,
radius pr. dis., femur pr., ulna tibia pr. humerus pr.
NF ‘ Fus | F NF ‘ fus ‘ F NF ‘ fus ‘ F NF ‘ fus | F
US 1135 - - - - - 1 - - - - - -
US 1156 - - 3 - - 2 - - 1 - - -
US 1124 - - 6 3 2 9 - - 1 1 - -
usS 1006 - - 6 - - 5 - - 1 2 1 3
Total 0 0 15 3 2 16 0 0 3 3 1 3
Percentage 0 0 33 7 4 35 0 0 7 7 2 7

Table 5. Fusion data for sheep and goat remains (n=46).
The bones are grouped into unfused elements (NF — not fused), elements of which the fusion line is still visible (fus — in fusion) and
bones that are fully fused (F — fused). Under the fusion age in months, the (part of the) skeletal elements are given that fuse at this
age.
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For the determination of age, 46 out of the 223 sheep/goat elements could be used for the fusion
data and 10 elements could be used for the dental data. The fusion data are similar for all contexts,
with an absence of animals under 12 months. 7% of the remains belong to individuals that died
before the age of 3, and 7% to animals younger than 4-5 years. Of 7% can be said with certainty

that they are of animals that surpassed the age of 5.

Dental age category (in months)

0-2 3-6 7-12 12-24 24-36 36-48 48+ 72+
US 1124 - - - 1 4 1 1
US 1006 - - - - - - - 1
Total 0 0 2 1 4 1 1 1
Percentage 0 0 20 10 40 10 10 10

Table 6. Dental data for sheep and goat elements (n=10).

The dental data allow to break down the mortality patterns of the ovicaprines in more precise
categories, but there was only data available from 10 contexts and a total number of 10 mandible
fragments. No elements are present for animals under 7 months, 2 elements belong to individuals
that died between 7 and 12 months, and 1 element to an individual between 1 and 2 years. Most of
the elements, a total of 4, belong to ovicaprines between 2 and 3 years of age, and another element
belongs to an individual between 3 and 4 years. One element belongs to an animal that seems to
have survived to 8-10 years.

From the ageing data, it is clear that sheep and goat were probably primarily kept for their secondary
products like wool, goat-hair and milk, rather than for their meat. To profit from these products, the
animals were kept till an older age, generally between 2 and 6 years, so they could be used for their
milk and wool/hair, before being killed for their meat (De Cupere 2001, 87; Mackinnon 2004, 121-
131). The fusion and dental data seems to correspond to the exploitation of the secondary products.
No very young animals were Killed, only a few were killed under 1 year of age. Most animals seem
to have been killed between 2 and 4 years, and a number seem to have survived beyond 5 years.
Probably the production of wool and hair, used for the manufacturing of clothes, carpets and

blankets (Toynbee 1973, 163-166), and the production of milk were the primary reasons for keeping
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these animals. Although the cheese from Luni is primarily known from the Imperial age (Pliny the
Elder Naturalis Historia 11.97.241; Martial Epigrammaton Libri 13.30), it is possible that the milk
of these animals in Late Antiquity was used to produce similar kind of cheeses.

The presence of butchery marks on the bones (see Appendix 3 and the discussion in Chapter 3.3.4.),
suggests that these animals have been used for consumption, probably as a secondary purpose. Most
of the bones will probably have derived from consumption refuse.

No elements for the identification of the sex of sheep and goat were available and due to the
fragmentation of the bones, it was not possible to take good measurements for the calculation of

size or height.

Cattle
The cattle remains constitute 17.3% of the total number of identified animals, a total of 155
elements. Of these elements 33 could be used for the determination of age, 30 for the fusion data
and only 3 for the dental data.

Fusion age (months)

7-10 12-18 24-36 42+
scapula, pelvis humerus dis., radius pr., tibia dis., metapodial dis., femur, tibia pr., humerus pr.,
phalanx 1, phalanx 2 calcaneus radius d., ulna
NF | Fus | F NF | fus | F NF | fus | F NF | fus | F
US 1156 - - - - - 1 - - - - - 1
US 1124 - - 3 - 1 9 - - 4 2 - 1
US 1006 - - - - - 6 - - - - - 2
Total 0 0 3 0 1 16 0 0 4 2 0 4
Percentage 0 0 10 0 3 53 0 0 13 7 0 13

Table 7. Fusion data for the cattle remains (n=30).
Bones are grouped into unfused elements (NF), elements in fusion (fus) and fully fused elements (F).

The majority of the bones with fusion data (53%) are bones that fuse between the age of 12 and 18
months. As these bones could also belong to animals which are older, even 4 or 10 years old, it only
tells that most of the cattle survived beyond 1.5 years. More informative are the bones which are yet

unfused or in fusion. These show that 3% of the cattle remains belong to individuals that had died
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between 12 and 18 months and 7% to individuals younger than 3.5. The bones which fuse last
indicate that at least 13% of the remains belong to animals that survived beyond 3.5 years. It would

seem that the cattle generally died at an older age.

Dental age category (in months)

0-6 6-12 15-18 18-24 24-36 36+ 48+ 60+
Us 1156 _ _ - _ 1 i ] 1
US 1124 ; - . ) 1
Total 0 0 0 0 2 0 0 1
Percentage 0 0 0 0 67 0 0 33

Table 8. Dental date for cattle elements (n=3).

Although the dental data for cattle was derived from only 3 mandible fragments, it does complement
the fusion data. Two of the fragments belong to younger animals which died around the age of 2.5,
while the third fragment belongs to an older animal of 5-6 years.

Next to using their meat for consumption, cows could be used as workforce or for their milk.
Although cow’s milk was not as common throughout Roman Italy as sheep or goat’s milk, at least
at some sites there is evidence for its use. In general cows would be able to produce milk from the
age of 3 onwards (Toynbee 1973, 149-162; MacKinnon 2004, 93-94). Looking at the fusion and
dental data, it would seem that a part of the cattle on the site died before 2.5-3.5 years of age. As
these were younger animals, not yet capable of milk production, their main use seems to have been
for their meat. In contrast to this, the animals that died at an older age were probably also used as a
working animal, for breeding purposes and possibly for the production of milk.

An abundance of skeletal elements which carry a high portion of meat, like the scapula, humerus,
pelvis or femur, might indicate that only the meat-bearing bones had been imported into the
settlement and the animal had been slaughtered (and raised) elsewhere. On the other hand, if a high
proportion of elements from the leg’s extremities are found, this might suggest that these elements
were dumped as waste and the animal’s meat was transported somewhere else (Mackinnon 2004,
196-198). When considering the skeletal elements of cattle (as presented in Appendix 2), it does not

seem like a specific part of the animal was favoured above another, suggesting that the whole animal
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was used on site. Butchery marks (see Appendix 3 and Chapter 3.3.4) confirm that cattle was used
for consumption. Not enough complete elements were present to allow a determination of the sex

or a size reconstruction of the cattle.

Pig
The highest percentage (41.3%) of the total archaeozoological sample consisted of pig remains.
As differentiation between wild and domestic pig was not possible based on the morphological traits
of the bones, the measured bones were compared to a standard of a wild boar population using the
logarithmic size index method. With this method, all the measurements of different skeletal
elements are converted so that they can be compared to one standard (Payne, Bull 1988; Meadow
1999). The standard, derived from a modern wild boar population in Turkey (Payne, Bull 1988),

and the measurements from the studied contexts are presented in Appendix 4.

Measurements of pig bones compared
to a wild boar standard (0)

-02 -0.18 -0.16 -0.14 -0.12 -0.1 -008 -0.06 -0.04 -0.02 0 002 004 006 008 0.1
Log ratio

=49)

£

number of measurements (n:

0

Fig. 11. Measurements of pig bones (n=49) in comparison to a wild boar standard (0)
derived from Payne, Bull 1988.

The data show that all measurements fall below the standard of the wild boar and therefore seem to
belong to domesticated pigs. The data seem to be grouped as a normal distribution, indicating that
the animals belonged to a single population (Personal communication prof. Linseele).

Additionally, withers height was calculated (see Appendix 4) and compared to other data from
Roman Italian sites to see if these correspond to other domesticated pigs in the same time period.

The calculations are based on three astragali and although the astragalus is not the most reliable for
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this calculation, it is the most commonly used for Roman Italian sites and therefore good for
comparison (Mackinnon 2004, 110; 147). From this (limited) sample, it seems that the pigs on the
site had a withers height between 62.7 and 78.7 cm. When compared to data from other Late Antique
sites in ltaly, this corresponds well with the height ranges known for domesticated pigs in this
period®? (Mackinnon 2004, 147-148).

Fusion age (months)

Foetus  Juvenile 11 19-23 31-35+
scapula, pelvis, radius pr., tibia dis., metapodial dis., fibula calcaneus, femur, humerus pr.,
humerus dis., phalanx 2 dis., phalanx 1 radius dis., tibia pr., ulna, fibula pr.
NF | fus | F NF | fus | F NF | fus | F
US 1135 - - - - - - - 1 - - -
US 1156 - - - - 9 1 - 3 - - -
usS 1124 - 2 1 - 15 8 2 12 8 1 -
US 1006 3 3 - - 5 10 4 9 4 1 1
Total 3 5 1 0 29 19 6 24 12 2 1
Percentage 3 5 1 0 28 19 6 24 12 2 1

Table 9. Fusion data for pig remains (n=102).
Bones are grouped into unfused elements (NF), elements in fusion (fus) and fully fused elements (F).

For the determination of age, 129 out of a total of 372 pig elements could be used, 102 for the fusion
data, 27 for the dental data. Looking at the fusion of the long bones, and particularly at the bones
which had not yet fully fused (and therefore indicate that the animal it belonged to had not yet
reached a certain age), it is noted that the majority of the pigs died at a younger age. Around 9% of
the remains belong to individuals that died younger than 1 year (3% belonging to foetuses), around
25% to individuals younger than 2 years and around 14% to individuals that had yet to reach the age
of 3. Of only 1% of the remains can be said with certainty that they belong to individuals that had

surpassed the age of 3.

13 North Italy: 59.8-78.8 cm, Central Italy: 57.3-84.1 cm, South Italy: 62.1-71.6 (Mackinnon 2004, 148, Table 44).
The data corresponds somewhat better to the ranges known from North and Central Italy, which is expected as Luni is
located in Liguria, in northern-central Italy.

54



Dental age category (in months)

Jetal |13 36 | 612 | 1218 | 1824 | 24+ | 30+ 60+
US 1156 ) ) - 1
US 1124 . ) ) 1 3 ) . 5 .
US 1006 . ) ) ) ) ) .
Total 0 0 0 4 4 4 8 3 A
Percentage 0 0 0 15 15 15 30 1 15

Table 10. Dental data for pig elements (n=27).

The dental data, based on the eruption and wear of teeth, give us no information about animals
younger than 6 months, but do allow to break down the mortality patterns of the older ages into
more detailed categories. An even spread can be seen between 6 months and 2 years, with 15% of
the remains in the 6-12, the 12-18, and in the 18-24 month category. A large group of the remains
(30%) belongs to individuals between 2 and 2,5 years and another 11% to individuals over 2,5 years.
In contrast to the fusion data, the dental data indicates that 15% of the remains belong to individuals
that survived past the age of 5.

According to the fusion and dental data, the majority of the pigs died before the age of 3, with the
biggest portion between 1 and 2,5 years. As pigs in ancient times would have reached their
maximum weight and optimum meat quality around 2-2,5 years, it seems that these animals were
used and bred for consumption. The presence of some older animals, used for breeding, and some
foetuses and very young animals, might suggest that the pigs were bred on the site (MacKinnon
2004, 156; Baron, Reuter, Markovi¢ 2018, 9).

The distribution of the skeletal elements (Appendix 2) and the butchery marks (Appendix 3, Chapter
3.3.4), similarly suggest the animals were used for consumption and that in general all parts of the

animal were used.
Determination of sex was possible based on the canine teeth. These are larger for males than for

females and slightly differently shaped for each sex (Mackinnon 2004, 143). A total of 24 canine

fragments were recovered, of which 2 could be attributed to females and the other 22 to males,
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resulting in a 92% of male pigs on the site. This high percentage might be explained because the
male canines are bigger and possibly more noticeable during excavations, or because males were
unnecessary in large amounts for the continuation of the livestock and could therefore be used for
consumption. Especially if the pigs were not kept on the site, but needed to be imported from
somewhere else, it is to be expected that a larger amount of expendable males were sent to the

consumption site (Mackinnon 2004, 158).

Equids
The equid remains make up 3.5% of the total NISP. Of the 31 identified equid remains, 29 were
identified as belonging to horse, while 2 teeth fragments could be attributed to donkey. As shown
in the element distribution (Appendix 2), one horse radius was uncovered in US 1156, while the
remaining equid fragments all derived from US 1124. The horse fragments from US 1124, with
exception from the teeth, all belonged to either the front or the hind leg. Several fragments of the
hind leg (several tarsalia, astragalus, calcaneum and a metatarsus, all left, see fig. 14), seem to
belong to a single individual. The relative completeness of the horse bones, in comparison with the
cattle, pig and sheep/goat bones, and the absence of any butchery marks, indicate that horse was
probably not consumed. This corresponds with current knowledge of the use of the horse in
antiquity. Horses were generally not used for consumption, but instead were
used for transport, as a riding animal or in some cases to pull a vehicle, or as
an aid for hunting (Toynbee 1973, 185-196; De Grossi Mazzorin, Riedel,
Tagliacozzo 1998; Mackinnon 2004, 74).

Fig. 12. Metatarsus, metacarpal, tarsalia, astragalus and calcaneum
of a horse from US 1124
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US 1156

US 1124

Total

Percentage

Fusion age (months)

9-15 15-24 36-42
scapula. phalanx 2. phalanx 1 humerus dis., radius pr., metapodial dis., | calcaneum, humerus pr., femur, tibia pr.,

pula, p P pelvis, tibia dis. radius dis., ulna

NF F NF | NF | F
0 0 0 0 1
0 3 0 7 1 0
0 3 0 7 1 1
0 25 0 58 8 8

Table 11. Fusion data for horse remains (n=12).
Bones are grouped into unfused elements (NF) and fused elements (F).

Information about mortality was available based on the fusion of the long bones. Out of the 29

bones, 12 could be used for age determination. The radius fragment of US 1156 belonged to an

individual over 3-3.5 years of age. Based on two elements of US 1124 belonging to the hind leg of

the same animal, one fused metatarsus and one unfused calcaneum, it can be said that this animal

had died between the age of 15 months and 3 years. Other elements in this context belong to animals
at least older than 15-24 months.

Withers height could be calculated for three specimens using the greatest length and the lateral
length of the metacarpus, according to the method of May (May 1985; Groot 2010, 117).

Skeletal element GL (mm) | L1 (mm) | Withers height GL (cm) | Withers height L1 (cm)

metacarpus | Right 205 131.3

metacarpus | Right 222 142.2

metatarsus Left, with fragmented distal 265 141.3
end

Table 12. Calculation of the withers height of horse (n=3), using standards given by May 1985.

These measurements seem to correspond with calculated withers heights from other Late Antique

Italian sites, falling between 131.2 and 153.9 cm (De Grossi Mazzorin, Riedel, Tagliacozzo 1998,

91, Table 1). Interestingly, specimen 1124.11 is the fused metatarsus that belonged together with

other tarsalia fragments, of which an age between 15-36 months could be calculated. So one of the

horses on the site was a 15-36 year old individual with a withers height of 141.3-142.5 cm.

Sex could not be determined for the equid remains.
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For donkey, only two teeth fragments were identified. Except for the presence of donkey on the site,
not much information could be gained from these two fragments. Determination of age was
attempted, but proved unsuccessful. In antiquity, the donkey was seen as a strong animal that could
be used for severe and tough chores while requiring only little and simple feed (Toynbee 1973, 185-

196). Possibly the animal here was used for that kind of heavy labour.

Cats and Dogs
The cat remains, consisting of 5 fragments, constituted only 0.6 % of the total NISP. In US 1124
one mandible with teeth and two fragments of the right hind leg were found, possibly belonging to
the same individual. In US 1006 two fragments of the front leg were found, again possibly from the
same individual. All these elements were fused and all the adult teeth were present on the mandible
and had fully erupted, indicating that the cat remains probably belonged to adult individuals. No
information of sex or size could be obtained. Domestic cats in Roman times were mostly used to
catch rodents (Toynbee 1973, 90) and as these have similarly been attested on the site (see below),

it is likely that these felines were kept for this purpose.

The dog remains consist of 4 fragments and constitute 0.4% of the total NISP. These remains
consists of one mandible in US 1124 and a canine, a fragment of a metatarsus and a fragment of a
pelvis in US 1006. All these elements belonged to adult individuals. No information about sex was
available and unfortunately the elements did not allow for a reconstruction of size. Dogs could be
used for multiple purposes in antiquity, including hunting, guarding, guiding sheep or as companion
(Toynbee 1973, 102-134). The limited amount of material does not allow for a good interpretation

of the use of these individuals.

Cats and dogs were generally not used for consumption in Roman times (Mackinnon 2004, 74), and

the absence of butchery marks on the limited sample seems to confirm this.
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Wild mammals

0.3 % of the total NISP belonged to wild mammal species. The identified wild mammals are fallow
deer (one fragment of the cranium and one fragment of the tibia) and roe deer (one phalanx). Save
from the presence of these animals, not much information could be gained from these three
fragments. The limited amount of wild mammals in the sample conforms with the data known from
Roman Italy, as in general these species take up only a very small part of the total archaeozoological
remains. Most of the times these remains derived from hunted animals, brought to the sites for
consumption, with deer generally one of the most commonly consumed wild animals on Roman
sites (Mackinnon 2004, 190-191; 212-213).

Microfauna

Only 1 rodent bone was identified (0.1% of the total NISP). This femur fragment could be identified
as belonging to a mouse species, but a more specific attribution was not possible. The distal end was
unfused, indicating that this belonged to a young animal. Although some mice, specifically the
dormouse, were kept and fattened by the Romans for consumption (Toynbee 1973, 203-204), this
bone element should best be interpreted as an intrusive, presumably just an animal living on the site
in the period that it was occupied, with its bones mixed with other human refuse after the animal
had died (Gautier 1987, 49).

Birds

The bird remains constituted 8.5% of the total NISP, of which 5.9% could be identified as belonging
to domesticated chicken, 1.6 % as belonging to galliforms'* and 1% could only be identified as
(wild) birds. From the element distribution (Appendix 2) it can be seen that most fragments belonged
to either elements of the wings or of the legs. Especially the femur and the tibia, elements of the leg,
are well represented.

Of the 53 chicken fragments, 28 were fused. Of the others no fusion data was available due to
fragmentation. It would seem that most of the animals were of an adult age, although it should be
noted that the bones of young chickens are generally less well preserved and often not noticed during

excavations (De Cupere 2001, 32-33). Sex of chicken could be established based on the presence of

14 More specific identification was not possible.
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spurs on the tarsometatarsus of roosters (Groot 2010, 70). Ten tarsometatarsus elements of chicken
were identified, of which 4 had a visible spur and could be identified as male. As the absence of a
spur or signs of a spur does not necessary mean the bone is from a hen (De Cupere 2001, 33), and
due to the fragmentation of the bones, the further elements could not be sexed.

Measurements of humeri of chicken® were compared to measurements from other
archaeozoological contexts from Roman Italy (De Grossi Mazzorin 2005). From this analysis it
seemed that the chicken on the site were similar in size to small and medium sized chickens from

other Late Antique (fifth to eight century CE) contexts.

As meat of chicken was frequently consumed in Roman times (De Grozzi Mazzorin 2005, 353-355),
the chicken remains are here, even with the absence of butchery marks, interpreted as consumption
refuse. The other bird elements, including the galliforms, are not counted as remains of

consumption, as too little sure information for this attribution could be obtained from their remains.

Fish and Molluscs
A total of 4 fish elements were identified (0.4% of the total NISP), two in US 1194 and two in US

1006. The three vertebrae and one mandible could not be attributed to a specific fish species.

Several fragments of molluscs were identified, contributing to 2.4% of the total NISP. Four different
species of molluscs could be identified. For their distribution in the contexts see table 2 on page 44.
Murex sp. is an edible Mediterranean gastropod that is primarily known for its use in the production
of purple dye. The seven identified shells are however too small in number and not fragmented
enough to be used for the production of purple dye, and consumption should rather be assumed
(Reese 2002, 296-298; Alberti 2008). Cardium sp. is a Mediterranean cockle that is present in waters
close by the shore and that was commonly used for consumption (Reese 2002, 299-300). Glycymeris
glycymeris, dog-cockle in English, is another Mediterranean species that can be used for
consumption (Reese 2002, 300-302). Ostrea sp., oyster, is an edible Mediterranean species that was

consumed and even cultivated in Roman (and later) times (Reese 2002, 303).

15 Greatest length (GL) and greatest breadth of the distal end (Bd) of three humeri (von den Driesch 1976, 117; De
Grossi Mazzorin 2005), one from US1124 and one from US1006.
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As Luni was located close to the sea and the identified molluscs are all Mediterranean species, it is
possible that they arrived on the site due to floods or unintentional actions by humans, but as they

are all edible species, it is similarly possible that they were brought to the site for consumption.

Fig. 13. Recovered mollusc remains from US 1124. From top to bottom, left to right: Murex
sp., Cardium sp., Glycymeris glycymeris, Ostrea sp.
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3.34. Butchery practices and animal consumption

In US 1156, US 1124 and US 1006 butchery marks were found on the bones of pig, cattle and
sheep/goat. No marks were found on the material of US 1135 and US 1194, but this could be due to
the small sample of the contexts. Only on a small portion of the bones butchery marks were found?*®,
and although slightly more butchery marks were found on pig bones, no significant difference can
be seen between the three animal groups. The location and the type of butchery marks are
represented in Appendix 3.

Both cut- and chop-marks are found, mostly on the distal or proximal ends of the bones. Marks on
the scapula and pelvis indicate slaughtering patterns where the legs were separated from the torso.
Marks on humerus, radio and ulna elements, and on femur and tibia elements, indicate the further
division of the legs into smaller pieces of meat. Marks have also been found on phalanxes, indicating
that the feet was similarly separated from the rest of the leg. Several vertebrae were found chopped
in half, longitudinally (see fig. 16), possibly indicating that the carcass was divided into a left and a
right halve (MacKinnon 2004, 163-171). On one sheep/goat atlas a deep chop mark was found (see
fig 17), which can possibly be related to the slaughtering of the animal by a blow to the neck.

Cm

Fig. 14. Pig vertebrae, longitudinally chopped in Fig. 15. Ovicaprine atlas with a chop mark
half, from US 1124 from US 1124

16 Of the total bones of pig, cattle and sheep/goat, 1% contained butchery marks in US 1156 (n=1), 10% in US 1124
(n=36) and 6% in US 1006 (n=16). So a total of 53 bones contained butchery marks.
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For an idea of the consumption of meat on the site, a comparison is made of the relative presence of
the main consumed species, namely sheep/goat, cattle, pig and chicken. For this comparison three
different methods are used to allow for a more detailed analysis, as they all represent different data.
The NISP represents the number of excavated (and identified) remains per species, the MNI
represents the (minimum) number of animals on the site and the bone weight represent the
contribution of the different animals to the diet, as the bones of animals that carry more meat, like

cattle, are heavier than the bones of medium-sized animals with lesser meat (Groot 2010, 109-111).

NISP

Sheep/goat
(28%) Fig. 16. Distribution of consumed animals
(sheep/goat, cattle, pig and chicken), based on
NISP data (n=802), MNI data (n=58) and total
weight of the identified bones per species (total
=87129)
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A comparison of the NISP of these species show that pig is the most abundant animal, followed by
sheep/goat, cattle and chicken. When the MNI data is considered, pig and then sheep/goat remain
the most abundant, but chicken has surpassed cattle. So although fewer chicken remains were
uncovered?’, chicken and cattle seem to have been present in about the same amount on the site.

17 This can be explained because chicken bones are more fragile and smaller than cattle bones (and other mammal
remains), causing them to be more susceptible to taphonomic processes and be more often overlooked during
excavations (De Cupere 2001, 32).
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The total bone weight per species® shows that cattle, instead of pig, takes up the biggest amount.
Although fewer individuals were present or brought to the site, their meat probably had a greater
contribution to the diet that the meat from the other animals, as one cow contains more meat than a
single pig. Pig does still take up about a third of the total bone weight, while sheep and goat only
contribute to 17%. Chickens, with their light bird bones, take up only a very small percentage of the

total bone weight.

Aside from the bone weight, it is possible to calculate the contribution of each animal to the meat
consumption by comparing the average amount of meat each animal contains. For this calculation
meat weight constants have been established for sheep/goat, cattle and pig*® in Roman Italy,
respectively 27.5 kg, 200 kg and 50 kg per individual. By multiplying these constants with the NISP
and/or the MNI a better representation will be given of the relative amount of meat each species will
have delivered (Mackinnon 2004, 189-196; 228-233).

NISP

I

sheep/goat
(11%)

sheep/goat

MN.
%)
uﬂ‘uiy _‘

(13
\_ cattle \ cattle

(56%) (53%)

pig

@3%)

Fig. 17. Relative meat contribution of sheep/goat, cattle and pig, based on meat weight estimates calculated with
NISP and MNI data
From these calculations come forward that cattle will have contributed to more than half of the meat
consumption on the site, while pig contributed to about a third and sheep/goat only to 11-13%.
Chicken will also have been consumed, but only in small amounts compared to the other animals.
Presumably, just like sheep and goat, they were primarily used for their secondary products and

therefore of inferior importance for their meat compared to pig and cattle.

18 Teeth and horn were excluded from the weight calculations.
19 Chicken has been left out of these calculations, as not mea weight constant was available for this species, and as
their remains probably constituted only a small percentage of the total meat weight.
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3.4. RESULTS: THE ANIMALS AT LUNI

Analysis of the archaeozoological material has provided an insight in the presence and use of
animals on the site of Luni, Domus presso Porta Marina.

The most common animals on the site are sheep/goat, cattle and pig, with pig the most abundant
species. This species was primarily used for consumption and it seemed that most pigs were killed
when they had reached their maximum weight and would have provided the most meat.
Interestingly, their abundance seems to correspond with the theory that pig predominated in the
more northern Roman regions (including northern Italy), where they were boiled or cooked in closed
cooking pots, resulting in a tender, broth-like dish ideal for colder climates (Arthur 2007). This was
confirmed by the ceramic material, as the majority of the cooking ware found on the site were closed
cooking pots (Menchelli et al. forthcoming(b)). After pig, sheep and goats were the most numerous
animals on the site. While used for consumption, their meat was presumably of secondary
importance as it is suspected that their wool, hair and milk will have been the primary reasons these
animals were kept. Cattle, while not as numerous in number as pig, sheep and goat, had the highest
contribution to the consumed meat on the site, as a single individual could provide for a large amount
of meat. It is possible that some of the older animals might have served as a working animal.
Besides these three main domesticated animals, horse and donkey were identified, and some cats
and dogs seem to have been present on the site. These animals will not have been consumed, but
probably served to aid the occupants of the site with labour, transport, guarding or keeping away
small pests. Wild animals were only present in small amounts, but include two species of deer,
possibly hunted, and one small rodent. Bird remains have also been recovered, of which the majority
belonged to domesticated chicken. Influence from the nearby sea can be seen in the presence of a

few fish remains and several molluscs species, all Mediterranean and edible.

Other archaeozoological material from Luni has been published for the excavations in the forum

area of the city?°. The Roman material is derived from one context dated to about 200 A.D. and four

20 Aside from this published material, archaeozoological remains from Luni have also been studied by Judith
Cartledge and presented in her master thesis: Cartledge J., 1979. Faunal studies in northern Italy, Master Thesis,
Department of History and Archaeology, University of Sheffield (Ward-Perkins 1981a, 183). Unfortunately, due to
various circumstances, this thesis is not readily available and could not be used in this study.
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contexts of Late Antiquity (300-700 A.D.)?. As with the material presented above, the animal
remains show that pig, sheep/goat and cattle were the most abundant animals. From the data it was
concluded that sheep and goats were kept for their secondary products, with the animals grazing in
the nearby coastal plain and mountains. Cattle was either slaughtered at a young age for its meat, or
kept as a work animal and killed at an old age. Pigs were consumed before they reached the age of
3 and were probably kept in pastures near the city (Barker 1977). It has been noted that in Late-
Antiquity many chestnuts were planted on the hills surrounding the city, which could have been
used for the pasturing of pigs (Ward-Perkins 1981a).

The context from the Imperial period allows for a comparison of the animal remains between
Imperial times and Late Antiquity. The three groups of domesticated mammals were compared, as
these constituted the majority of the animal remains and can give insight in changing patterns of

animal consumption.

Domus presso Porta Marina (400-800 CE) 20,7 29.7 49.6
Forum (300-700 CE) 13.8 43,5 42,7
Forum (200 CE) 37.8 235 38,7
0% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100%

Ocattle Wsheep/goat BEpig

Fig. 18. Comparison of the distribution of cattle, sheep/goat and pig in the city of Luni. The data is based on the relative NISP
percentages of these three groups of animals, derived from the Imperial forum context (n=106 (total NISP for cattle, sheep/goat
and pig)), from the Late Antique forum contexts (n=1,526) and from the Domus presso Porta Marina contexts (n=750).

21 Three other contexts were also published, but these are dated to later centuries and therefore fall outside the scope
of this study.



From this analysis, it can be noted that the amount of cattle reduces over times, while the amount of
pig, sheep and goat increases.

The increase of sheep and goat in Late Antique Luni can possibly be viewed in the same light as the
previous described developments in Sagalassos and Justiniana Prima (Chapter 2.3). Growing
insecurity and the willingness to control their own resources caused people to give preference to
sheep and goat over cattle, as these smaller animals were cheaper, easier to maintain and to transport
and could provide more than just their meat (De Cupere 2001, 139-145; Degryse et al. 2004;
Vanhaverbeke, Martens, Waclkens 2007; Baron, Reuter, Markovi¢ 2018). Cattle were expensive
animals to purchase and to maintain and therefore valuable to loose. Sheep and goat on the other
hand do not require rich pasture or a lot of water, can be kept close to the city or moved to other
places if needed, and can provide for milk and wool/hair in addition to their meat. Similarly, pigs
do not necessary require any pasture, can even be kept inside of the city and can provide for an
ample amount of meat that is relatively easy to preserve (Mackinon 2004, 95-96; 121-123; Baron,
Reuter, Markovi¢ 2018, 9-14). In changing times people might have been persuaded to rely more

on these smaller mammals that could adapt easier to changing circumstances.

In Late Antiquity the city of Luni experienced a reduction of long-distance trade and therefore a
diminishment of its resources. Power over the city moved from Roman to Byzantine to Lombard
control and areas of the city were abandoned as habitation moved to the cathedral and presumably
only a limited amount of residences remained in the rest of the urban area (Ward-Perkins 1977,
Ward-Perkins 1981a; Ward-Perkins 1981b; Delano Smith et al. 1986; Ward-Perkins 1997; Potter
1992, 211-219). It is likely that parts of the city that were now no longer occupied were used for
cultivation, or for the pasture and keeping of sheep, goat and pig. The increase of sheep and goat,
and of pig, in Luni can be related to the process of ruralization, as the city became less densely
inhabited, impoverishment of the city and reduction of trade caused the inhabitants to rely more on
local resources and as tensions between different groups in power may have created additional
reasons for keeping these smaller, easier manageable species, presumably in close distance to the

city.
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4. A BROADER ARCHAEOZOOLOGICAL VIEW: CONTEXTS
FROM CENTRAL ROMAN ITALY

An analysis of other archaeozoological contexts from Roman Italy can provide an insight in animal

use throughout the Roman period and can confirm if the situation noted in Late Antique Luni
corresponds to or rather deviates from the general pattern. Additionally, it can provide information
about possible trends and changes in animal use throughout the transition from Imperial times to

Late Antiquity.

4.1. CURRENTLY KNOWN ARCHAEOZOOLOGICAL CONTEXTS

In order to obtain a dataset for the comparison and analysis of the archaeozoological remains, a list
has been compiled of archaeozoological contexts that are currently known (and published) from
Roman sites on the Italian peninsula. Similar lists have previously been published by Anthony King,
in a comparison of mammal bones across the Roman Empire, with emphasis on diet and therefore
pig, goat, sheep and cattle remains (King 1999), and by Michael Mackinnon, who has produced a
detailed analysis of zooarchaeological remains for Roman Italy in his study (Mackinnon 2004). The
work of Mackinnon consists of a total of 97 sites with data collected both from published works and
from unpublished studies by himself and other researchers (Mackinnon 2004, 37-39) and has been
taken as the foundation on which this study will build.

To create a reasonable data sample, the study area was delineated to central Roman lItaly, as here
the majority of the archaeozoological contexts were found (Mackinnon 2004, 37) and as this would
include both the case study Luni and important urban centres like Rome and Pompeii. The area that
is here taken as central Italy consists of the current Italian regions which are separated from the
north and the south of the peninsula by the Apennine Mountains, namely Liguria, Toscana, Umbria,
Marche, Lazio, Abruzzo, Molise and Campania (following Mackinnon 2004, 33-34).

To the 57 central Italian sites presented in MacKinnon’s study (Mackinnon 2004, 38-40), another
42 sites have been added. These sites were derived from more recent publications, dating between
1990 and 2018. An overview of the complete list of central Roman Italian sites, a total of 99, with
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reference to the publications from which the data have been derived??, can be found in Appendix 5.
For the geographical location of the sites, see fig. 21.

As this list of zooarchaeological sites is in fact a continuation of Mackinnon’s list, a large part of
the terms and definitions he used will be similarly used here. For a more detailed comparison of the
data, the sites? are also grouped into a settlement/site type, a specific time period and a geographical
location.

The sites are divided into four different types, primarily based on the definition of the city in the
publications and reports, in some cases supplemented by factors as size and status. Firstly, a
distinction has been made between rural sites, and sites located in the urban environment. Of the
sites located in the urban environment, two types were recognized. Urban 1 sites are the settlements
that in Roman times had been given the status of municipium and contained certain elements like a
forum, public buildings, fortifications and an aqueduct. Their influence and size may have differed
throughout the centuries and need not have been exactly similar as another urban 1 site. Any other
settlement or site within an urban environment, often with an unknown status, is grouped as an
urban 2 site. In many cases this category includes sites which have been identified as a village or as
a smaller settlement in the suburban environment of a larger city. The last type, the special sites,
include (ritual) deposits, burials, sometimes of specific animals, and sanctuaries. The special types
form a separate category, as they do not always give information about food consumption or
economy and often have a specific selection of animal remains (Mackinnon 2004, 32-33).

Because some sites are fairly accurately dated to a specific century and others can only generally be
appointed to a specific period, and because some cultural periods are not always chronologically
similar over the whole of Italy, three general time periods have been created into which the different

sites are grouped. The Republic period covers the years from 500 till 50 BCE, the Imperial period

22 For the unpublished reports there will be referred to Mackinnon 2004, with reference of the listing of this report in
his publication. Data from unpublished reports have been derived from Mackinnon 2004, as it was not available
elsewhere.

23 The names of the sites names are either derived from their location or the way the site is called in the excavation
reports.
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100 km

Fig. 19. Location of the 99 analysed Roman sites in Central Italy. Names and
additional information about the sites can be found in Appendix 5.
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ranges from 50 BCE till 300 CE, and Late Antiquity is seen as the period from 300 till 500 CE*
(Mackinnon 2004, 35-36). In light of this study, the Late Antique period shall be broadened till 800
CE, in order to gather more Late Antique data and to include the complete period of interest.

In some cases sites were used over multiple centuries and the excavated archaeozoological remains
belong to multiple of the above mentioned time periods. When possible, if information was given
in the publications on specific chronology of the remains or excavated contexts from which they
derived, the data was grouped into the corresponding time period. Some sites therefore include
different time periods. To avoid confusion, the datasets belonging to a certain time period are
labelled as contexts within a certain site (Mackinnon 2004, 56). The site of Campochiaro, for
instance, has two different contexts, one dating to the first period and the other dating to the third
period. Similarly, the site of Pompeii, House of Amaranthus has two contexts because one contains
the remains of a ritual deposit, a special deposit, while the rest of the data corresponds to the
surrounding urban 1 settlement. So while 99 sites make up the list in Appendix 2, in fact a total of
127 contexts are analysed and compared in this study.

Lastly, the sites are grouped according to the current Italian region in which they are situated. These
eight regions of central Italy are largely similar to the regions in Roman (Augustan) times
(Mackinnon 2004, 33). As it is not always certain to which region a site belonged in antiquity, it has
been chosen to look at the current geographical location and therefore the current region in which
the site is situated. It is noted that the archaeozoological sites are not evenly situated across central
Italy, as 51 sites are located in Lazio (of which 22 in Rome), 17 in Toscana, 15 in Campania, 8 in
Molise, 4 in Abruzzo, 2 in Liguria and 2 in Umbria, and none in Marche. This can possibly be
explained due to the interests and focus of different archaeozoologists and the availability of the
data. A lot of publications were for instance available from Jacopo De Grossi Mazzorin, who has
done extensive research in Rome. All sites located in Molise were uncovered and researched in the
Biferno survey project (Barker and Clark 1995; Mackinnon 2004, 37-39), without which no

archaeozoological site in Molise could have been added to the current list.

24 In order to allow comparison with Mackinnon’s data, the period 300-500 CE is used instead of the 200-500 CE
period of Late Antiquity as described in the introduction.

72



4.2. COMPARISON OF ARCHAEOZOOLOGICAL REMAINS

For the analysis of the animal remains and in order to distinguish certain trends during the transition
from Imperial times into Late Antiquity, it is necessary to find datasets that are comparable between
different sites. Therefore a method of quantification is needed that is commonly used amongst
different researchers. In the case of the archaeozoological record, this is the NISP quantification
method. NISP is the number of identified specimens per animal species, a count of the total number
of bone fragments that could be identified as belonging to a certain animal species (Reitz, Wing
2008, 202-205; Groot 2010, 109-110; ). The NISP numbers were recorded for (almost) each context
in the list and can offer a good comparison between the relative quantity of animals in and between
contexts (Mackinnon 2004, 61-62). In Appendix 6 the NISP data for the different contexts can be
found. The total NISP count of the contexts has been given, together with the according NISP data
for the mammal, bird, fish, reptile and amphibian remains.

It should be noted that the numbers given in the table are approximate. As mentioned by Mackinnon,
the total number of bones that were excavated, including the fragments that could not be identified,
were not always recorded in the excavations reports. In some cases, only mammal bones were
recorded, without making mention of the other animal classes (MacKinnon 2004, 56). Only
identified animal bones have been included in these NISP counts. Molluscs and invertebrates have
been left out, as have the remains that could only be identified on a general level (belonging to a
small, medium or big animal, not more specific). ?° The attempt has been made to be as complete as
possible with the collection of the data, but due to the availability of the data and/or the way in
which it was published, this was not always achievable. In the appendix the abbreviation na has

therefore been included to indicate when the data was not available.

A comparison of the percentages of NISP for the different classes of animals can give an indication
of the animal remains that are found in the contexts of central Roman Italy (see fig. 22). The majority
of the animal remains belong to mammalian species (91%), while only a small portion of bird
remains, and even less fish, reptile and amphibian remains, are recovered on the Roman sites. When

the data is considered only for the specific kinds of contexts, either urban 1, urban 2, rural or special,

25 This can only be said with certainty for the contexts added for this study, but not surely for each site that was
studied in Mackinnon 2004, as it was not possible to re-examine each of the studied sites (like the unpublished
reports).
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the same trend can be seen. Mammal remains clearly predominate, the bird remains constitute
between 7.0 to 8.4% of the animal remains (with an exception of the urban 2 contexts), while the
fish, reptile and amphibian remains together occupy only 1.2 to 2.7 % of the total recovered
remains.?® No remains of these last three classes have been recorded in the seven urban 2 contexts,
but there seems to be some bias here because of the low number of urban 2 contexts in the database.
When the three other types of contexts are considered, it seems that all of them have at least the

same amount of contexts where no fish, reptile and amphibian remains are recorded.?’
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Fig. 20. Percentages of mammal, bird, fish, reptile and amphibian remains for central Roman Italian contexts, based on the NISP
data. The number of contexts used in the analysis is indicated next to the type of site.

As the mammal remains take up the biggest percentage of the recovered (and recorded) animal
remains of Roman sites in central Italy, a further analysis of the NISP for different mammal species
has been carried out (see Appendix 7 and fig. 23).

The most common animal in every type of context is the pig, followed by sheep/goat and by cattle.
The remaining animals make up only 14.2 % of the total mammal remains (between 4.0 and 28.3%

when specific context types are considered). The special contexts show a higher percentage of these

26 These small amounts can partly be explained by the small size of many bird, fish, reptile and amphibian species
compared to mammals, causing the remains of these animals to preserve in lesser amount, to be less recognizable
during excavations and to be harder to identify.

2718 urban 1 contexts, 8 rural contexts and 13 special contexts have no recorded remains of fish, reptiles and
amphibians.
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other animals, especially dogs, when compared to the other three types of contexts. This can be
explained when the nature of the special contexts is considered, as these in general do not conform
to the general pattern and more often reflect cultural and ritual practices instead of food consumption
and husbandry techniques (Mackinnon 2004, 33; 121; 142; 192; 201-204). For instance, 4 out of 32
special contexts are dog burials, where (nearly) all of the remains are made up of dog bones, thereby
contributing to the high percentage of dog remains for the special contexts. Rural contexts also show
a higher percentage of other animals, including dogs and wild animals. Dogs were possibly more
frequently kept (and buried) on rural sites as hunting dogs, guard dogs or for sheep herding (Toynbee
1973, 102-134). Wild animals were in general more consumed at rural settlements and therefore
make up at greater part of the animal remains in the rural contexts than in the urban or special
contexts (Mackinnon 2004, 60; 212; 244).
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Fig. 21. Percentages of mammalian species for central Roman Italian contexts, based on NISP data. The number of contexts used
in the analysis is indicated next to the type of site.

Another method for the quantification of animal bones is the determination of the MNI, the
Minimum Number of Individuals. Here the amount of left and right elements of the identified bones
are considered to calculate the minimal number of individual animals that will have contributed to
the creation of the archaeozoological collection of a certain context (Reitz, Wing 2008, 205-210;
Groot 2010, 110-111). The MNI data is presented in Appendix 8 and in fig. 24.
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When the data from the MNI counts is considered, similar patterns are visible as with the NISP
count. Pigs take up the highest percentage, followed by sheep and goat and by cattle. These three
groups of animals still take up the majority of the animal remains, but in the MNI count the
percentages of the other animal groups are higher. This is due to the fact that with MNI a single
fragment will always contribute to an MNI of 1, while multiple fragments of different skeletal
elements can similarly contribute to an MNI of 1, therefore causing species of which less elements
are present in the contexts to be represented in higher frequencies than would be the case with NISP
counts (Groot 2010, 110). Whilst MNI does show similar patterns, it was only recorded for 74 out
of the total 127 contexts. MNI is a quantification method that is less frequently used, or in any case
less frequently mentioned in published reports for Italian zooarchaeological studies (Mackinnon
2004, 61), and is therefore not further considered for this study. Similarly, as calculations of the
meat weight (as in Chapter 3.3.4) are rarely represented in publications (Mackinnon 2004, 189-190;
227), these are not further considered here.
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Fig. 22. Percentages of mammalian species for central Roman Italian contexts, based on MNI data. The number of contexts used
in the analysis is indicated next to the type of site.

The three types of data presented above, the NISP counts for the different animals classes and
specified for the mammalian species, and the MNI counts for the mammalian species, show that the
most frequent animals found on archaeological sites in central Roman Italy are pigs, sheep and
goats, and cattle. This trend, and the greater abundance of mammals, was previously noted by

76



Michael Mackinnon (Mackinnon 2004, 61; 74), and now seems to be confirmed by the addition of
archaeozoological contexts of recent years. These four species formed an important part of daily life
and diet in Roman times and were an essential resource in antiquity (Mackinnon 2004, 74; Salvadori
forthcoming). Therefore the presence of these animals throughout Roman times and into Late

Antiquity shall be analysed in more detail.

4.2.1. Presence of cattle, sheep/goat and pig on central Roman Italian sites

The relative percentages of pig, sheep/goat and cattle has been calculated for the studied contexts
based on the available NISP data (see Appendix 9).%8

To gain a general idea of the relative presence of these animals on central Italian sites, their numbers
have been compared for the three time periods under study (Republic, Imperial and Late Antiquity),
together spanning the time from 500 BCE till 800 CE.
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Fig. 23. Distribution of cattle, sheep/goat and pig on Central Italian sites throughout Roman times, based on NISP from a total of
122 contexts.

28 Five contexts (Fidene, Musarna, , Nomentana, Pompeii 94 and S. Angelo di Civitella) have been left out of these
calculations, as no NISP data for pig, sheep/goat and cattle was available for these sites.
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In general a pattern can be seen when looking at the changes in the pattern from Imperial times into
Late Antiquity.?® There is a decrease in the amount of cattle and in the amount of pig, while the
amount of sheep and goat seems to increase in the Late Antique period. This pattern would seem to
correspond with the ideas of the changing times of Late Antiquity and the possible processes of
ruralization and insecurity that have been discussed in Chapter 2. With the continuing changing
patterns of power and control in Late Antique Italy, with frictions between the Romans, the
Ostrogoths, The Byzantines, the Lombards and the Franks, and the battles that sprung forth from
these, the feeling of unity in the peninsula will have fallen away and an increasing sense of insecurity
will be felt amongst the local people (Wickham 1981; Brogiolo 2000; Arthur 2004; Cirelli 2013).
As in other regions of the former Roman Empire, like the Balkans and Anatolia, sheep and goats
might be favoured over cattle as those species are not as sensitive to reduced resources, less costly
to maintain, less valuable to loose, easier to keep close to town and to move when needed, and can
furthermore provide for multiple secondary resources as milk, cheese, wool and hair (De Cupere
2001, 139-145; Degryse et al. 2004; Mackinnon 2004, 95-96; 121-123; Vanhaverbeke, Martens,
Waelkens 2007; Baron, Reuter, Markovi¢ 2018). Pigs are similarly easier to maintain, even within
the urban environment, but as pigs are primarily used for their meat (De Cupere 2001, 143;
Mackinnon 2004, 153-156; Baron, Reuter, Markovi¢ 2018, 14), this might explain why in a less
secure time preference is given to species that can provide multiple useful products.

A more detailed analysis of the data is required to discern if this general pattern is also applicable
when more specific situations are regarded. An analysis of the percentages of cattle, sheep/goat and
pig has therefore been carried out for the four specific types of contexts, in order to see if this pattern

could also apply to urban environments and the ruralization of the city.

29 Focus will be put on these two periods and changes from Republican times into Imperial times will be represented
but not discussed, as they fall outside the scope of this study.
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When comparing the different settlement and context types an overall decline in the amount of cattle
in Late Antiquity can be noted, most pronounced in urban 2 and special contexts (decline of 8-9 %)
and somewhat less prominent but still visible (-3%) in urban 1 and rural contexts. Additionally, an
overall increase in the amount of sheep and goat seems to have occurred from the transition of
Imperial times to Late Antiquity. While only a slight increase in urban 1 contexts (+3 %), the others
contexts show an increase of 14-17 %. The amount of pig seems to diminish during Late Antiquity
in urban 2, rural and special contexts (6-11 % decrease), while it seems to remain more or less the
same in urban 1 contexts (0.5 % increase).

The decrease in cattle does not appear to be limited to the transition to Late Antiquity, but is in fact
visible throughout the Roman period (500 BCE — 800 CE). The only exception here are the special
contexts, but, as noted before, these contexts reflect specific cultural and religious practice and not
the general pattern of economic and food management strategies (Mackinnon 2004, 33; 121; 142;
192; 201-204).

To further study this pattern, an analysis of the relative percentages has likewise been carried out
for the specific geographical regions of central Italy (see fig. 27). The regions of Abruzzo, Liguria,
Molise and Umbria have been left out of this analysis, as the total number of contexts for these
regions® fell under the amount of 10 and was therefore deemed too small for a proper and reliable
analysis. Special contexts are not included here, so as to exclude the influence from religious and
cultural practices.

Again, a decrease in the amount of cattle can be noted from Imperial times to Late Antiquity in all
three studied regions. However, an overall decrease throughout Roman times is only visible for
Lazio, as in Campania and Toscana a slight increase of cattle is noted in Imperial times, to be
followed by a decrease in Late Antiquity. The amount of sheep and goat seems to increase in all
three regions in Late Antiquity (3% in Campania, 4% in Lazio and 10% in Toscana). The
percentages of pig, however, show an increase of 1% in Campania, but a decrease of 2% in Lazio
and of 9% in Toscana.

30 Abruzzo (n=1), Liguria (n=3), Molise (n=7), Umbria (n=3). Marche has been excluded from the total study as no
zooarchaeological contexts were found in this region.

80



Campania (n=18)
100%
90%
80%
70%
60%

50%

40%

30%

20%

10%

0%

Republic Imperial Late Antiquity
Dcattle Wsheep/goat Mpig
Lazio (n=43)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
Republic Imperial Late Antiquity

Dcattle Wsheep/goat Mpig

Toscana (n=20)

100%
90%
80%
70%
60%
50%
0%
30%
20%

10%

0%
Republic Imperial Late Antiquity

Dcattle Msheep/goat Hpig

Fig. 25. Distribution of cattle, sheep/goat and pig throughout Roman times on sites located
in Campania, Lazio en Toscana, based on NISP data from a total of 81 contexts.
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Except for the percentages of pig, the same broad pattern of a decrease of cattle and an increase of
sheep and goat in Late Antiquity is visible from the regional studies. A thorough regional analysis
however, including more detailed analysis of the diverse trends for pig, does not yet seem fully
possible at this point. First and foremost, there is an uneven division of the found and published
archaeozoological contexts throughout Roman Italy. While some regions contain over 50 contexts,
other have less than 5 or even none. The division of types of contexts in a specific region is similarly
not equalled divided, especially in Lazio where 33 out of 56 contexts are grouped as urban 1, and
out of these, 22 contexts are situated in Rome alone. An attempt to compare coastal and inland
contexts proved equally unreliable, as there are often only a few coastal contexts available for a
certain period or type of site, compared to double, triple or even six times the amount of inland sites.
Italy is a land with diverse geographical and natural conditions (Arthur 2004, 103-105) of which the
comparison in relation with the archaeozoological material could offer intriguing and interesting
results, but at this moment more contexts are needed so that multiple regions can be reliably

compared to one another.

As the focus of this study is on the transformations in the urban environment during Late Antiquity
and the changes in the city compared to the Imperial period, a specific look at the percentages of
cattle, sheep and goat, and pig in urban 1 contexts is required. The general pattern of an increase of
sheep and goat and a decrease of cattle seems to hold true when all urban 1 contexts together are
considered, as seen above (fig. 26), but it is the question if this remains true when cities are
considered separately. It has been discussed in Chapter 2 that cities react in their own way to
changing circumstances and that different sets of factors will cause different transformations within
a single city (Liebeschuetz 1992, 16-17; Cameron 1993, 157-162; Wickham 2005, 10-13; Christie
2006, 185; Zavagno 2009, 15-16; 169-170; Dey 2015, 8-10). It is therefore to be expected that not
every city will conform to this general pattern and that different developments might emerge when
the data for single cities is analysed. To increase reliability and to ensure for a large enough sample,
only contexts with a total NISP above 100 have been included in this analysis. Of 6 different cities
contexts were available to allow for a comparison of the pig, sheep/goat and cattle remains from the

Imperial period and Late Antiquity.
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Alife

Alife, criptoportico (200-700 CE) 6.6 8.4 85,0
Alife, criptopartico (0-300 CE) | 12,5 82.3
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Fig. 26. Distribution of cattle, sheep/goat and pig from the Imperial period to Late Antiquity in the city of Alife, based on NISP
data from 2 contexts

In the Campanian town of Alife, the data shows an increase of cattle, a decrease of sheep and goat
and a slight increase of pig in Late Antiquity. This information is derived from a single site, the
cryptoportico, of which the faunal remains could be divided into two contexts, one dating from the
first to third century CE, the other from the third till the seventh century CE. Most prominent is the
high percentage of pig, over 80% both in the Imperial period and in Late Antiquity. The other two
groups show a contrasting pattern from what has been described above. It has however been noted
by the original researcher of the site that the high percentage of cattle remains dated to the Late
Antique period is due to the presence of a bone workshop in the cryptoportico, of which the waste
products were mingled with consumption refuse (Carannante et al. 2012). The data might therefore
not show the normal pattern of animal use (for consumption) in the Roman city. More contexts from
Alife should be added to this data for a good analysis of the use of these three groups of animals in

the Imperial and Late Antique city.
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Ostia

Ostia. bath (250-500 CE) 12.2 20.5 67.3
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Fig. 27. Distribution of cattle, sheep/goat and pig from the Imperial period to Late Antiquity in the city of Ostia, based on NISP
data from 2 contexts

A similar analysis has been made for two contexts from a single excavated site in Ostia. The animal
remains excavated from the Roman baths show an increase of cattle and pig in Late Antiquity and
a decrease in sheep and goat. It is the question, as with the contexts from Alife, if a single excavated
spot in the city can give an indication of animal use throughout the entire settlement. The addition
of multiple archaeozoological contexts and supplementary information of the evolution of the city

in Late Antiquity might provide a clearer view of transformations in Late Antique Ostia.

Ferento

Ferento, fossa 1918 (300-500 CE)

Ferento. Saggio III (0-100 CE)
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Fig. 28. Distribution of cattle, sheep/goat and pig from the Imperial period to Late Antiquity in the city of Ferento, based on NISP
data from 2 contexts
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Two contexts were available for the city of Ferento in Lazio, each context from a different part of
the city. The Late Antique context shows an increase in both cattle and sheep/goat remains, while
the percentage of pig is reduced drastically when compared to the Imperial period context. The
researcher of these contexts has noted that the Late Antique context, fossa 1918, seems to deviate
largely from previous Roman and later Medieval contexts on the site, and might be viewed as
distinct from the other archaeozoological contexts (Alhaique, De Bernardis, Fortunato 2011). Again,
a change can be seen from the Imperial Period to Late Antiquity, but more contexts should be added

to gain a reliable analysis.

Luni

Luni, Domus presso Porta Marina (400-800 CE)

Luni. Forum (300-700 CE)

Luni. Forum (200 CE) 23,5 38,7
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Fig. 29. Distribution of cattle, sheep/goat and pig from the Imperial period to Late Antiquity in the city of Luni, based on NISP
data from 3 contexts

The contexts of Luni have been analysed before in Chapter 3. The three contexts conform to the
general pattern and show an increase in pig, sheep and goat and a decrease in cattle throughout the
centuries. As discussed before, this seems to be related to a process of ruralization in the city during
Late Antiquity, when people turned to local resources due to the reduction of trade and financial
shortage in the city compared to previous centuries, and when more open, uninhabited, areas seemed
to have appeared in the city, probably used for cultivation of plants and animals (Ward-Perkins
1977; Ward-Perkins 1981a; Ward-Perkins 1981b; Delano Smith et al. 1986; Ward-Perkins 1997;
Potter 1992, 211-219).
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Naples

Naples. Late Antiquity (n=¢)

Naples, Imperial period (n=2)
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Fig. 30. Distribution of cattle, sheep/goat and pig from the Imperial period to Late Antiquity in the city of Naples, based on NISP
data from 6 contexts

More contexts were available for the city of Naples. The data shown in fig. 32 is derived from 2
contexts®! dated to the Imperial period and 4 contexts dated to Late Antiquity. It shows a decrease
of cattle, an increase of sheep and goat and a decrease of pig, conforming to the general pattern seen
in central Roman lItaly. It is know from Early Medieval Naples (nine-tenth centuries CE) that open,
probably cultivated, areas were present within the city walls, in some cases even clearly reserved
and administered as vegetable gardens (Skinner 1994, 283). It is possible that these areas were
already present in the previous centuries and that the sheep and goats might be kept nearby or even

within the city walls.

31 The context of Naples Santa Sofia only has a NISP of 46, but has none the less been added tot his analysis to create
a bigger sample for period 2.



Rome

Rome, Late Antiquity (n=6) 259 63,2

Rome. Imperial Period (n=8) 21,0 67,0
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Fig. 31. Distribution of cattle, sheep/goat and pig from the Imperial period to Late Antiquity in the city of Rome, based on NISP
data from 14 contexts

Most contexts were available for the city of Rome, in total 14 different contexts, 8 dated to the
Imperial Period and 6 to Late Antiquity. The data from these contexts show that in Late Antiquity
there was a decrease in the amount of pig and an increase in the amount of sheep and goat, while
the amount of cattle found in the Roman capital stayed more or less the same (1% decrease). Like
the previous two cities, and the general pattern of pig, sheep/goat and cattle in Central Roman Italy,
there seems to be an increased use of sheep and goat. Not much clear information could be found
on a possible ruralization of Rome during Late Antiquity, although it seems that by the tenth century
many areas within the urban walls were abandoned and people lived primarily close by and along
the banks of the Tiber (Hubert 1990, 81).

From the data analysed above it can be concluded that at least three of the studied cities seems to
conform to the general pattern observed for Late Antiquity, namely an increase of sheep and goat
and (in most cases) a decrease of cattle. The evolution of the amount of pig in Late Antiquity seems
to be more variable, in some cities showing an increase while in others a decrease can be noted. In
the regional analysis presented above this was similarly a group of animals that seems to show more
variable patterns, so perhaps regional variations had more influence on the use and consumption of
pig in Antiquity. This could provide for an interesting study subject when more archaeozoological
data will become available in the future. The three other analysed cities showed contrasting patterns,
with an increase of cattle and a decrease of sheep and goat. It should be taken into account that these
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analyses are in all three cases based on only two contexts, sometimes derived from the same
excavated site, and that factors like the location of the context or cultural and manufacturing
practices other than consumption can have had an impact on the formation of the contexts, thereby
creating an animal sample that might deviate from the general pattern of the whole city. Possibly
the patterns shown above are a good reflection of animal use in these Late Antique cities, but without
further information this cannot be concluded with certainty.

Interestingly, as ruralization seems to have happened in the city of Luni (Chapter 3) and possibly in
the city of Naples (based on the nine-tenth century observations — Skinner 1994, 283)%, it would
seem that the general pattern of pig, sheep/goat and cattle use in Late Antiquity, to which these cities
do conform, could possibly be related to a general process of ruralization in central Roman lItaly,
where the keeping of sheep and goat became more favoured above the keeping of cattle, as

insecurities rose and people tended to turn to more reliable resources.

4.2.2. Mortality age of sheep and goat and secondary products

As mentioned before, sheep and goats were used for more than just their meat and could provide the
people with products like wool and hair, milk and thereof cheese and other products. If sheep and
goats were kept till an older, adult age, they could provide for wool, hair and milk, while animals
slaughtered at a younger age (generally below 3 years) were kept solely for their meat. The mortality
pattern of sheep and goat can therefore give an indication of the use of these animals for secondary
products (Mackinnon 2004, 132; Groot 2010, 73-75; Baron, Reuter, Markovi¢ 2018, 9).

To see if any information about the ruralization of cities could be gained from the mortality pattern
of ovicaprines, data from urban 1 contexts in central Roman Italy was compared (see Appendix 9).
As some publications only gave information about the relative division of the sheep/goat population
into different age categories (ranging from fetal to old) instead of more detailed fusion or dental
data, it was chosen to group all available data into these age categories. The division between
subadults and adults was put at 36 months, as conforming to ideas put forth by Payne and Hambleton
(Payne 1973; Hambleton 1999; Greenfield, Arnold 2008, 838). The way in which the epiphyseal

fusion data was represented in the publications, as a percentage of animals younger than a certain

32 More information is needed for the city of Rome in order to include it to the list.
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age or only as a number of bones that were fused on unfused (Mackinnon 2004, 134-145), was often
unclear and rarely properly explained. In addition, the fusion data represents if a bone is older or
younger than a certain amount of months, based on the fusion of the epiphyses (the ends of the long
bones), but this is not always as specific as dental data. When an epiphysis fuses at an early age, for
instance, it could either belong to a young animal, of which the epiphysis has just fused to the rest
of bone, or to an older animal, of which the bones have been fused for several years (Reitz, Wing
2008, 173-174; 219-222; Groot 2010, 62-66). This phenomenon, in combination with the ambiguity
of the published data, made it difficult to group the fusion data into the different age categories and

therefore this data has been omitted from the analysis.

Late Antiquity (n=3)

Imperial (n=5)

Republic (n=9)

0% 10%  20% 30%  40% 50%  60% 70%  80% 90%  100%

OFetal ONeonate OJuvenile M Subadult M Adult BOId

Fig. 32. Comparison of mortality data for sheep and goat for the Republic, Roman and Late Antique period, based on
a total of 17 contexts

The mortality data for sheep and goat for contexts from central Roman Italy show that in the Late
Antique period there was a reduction of animals killed at a younger age (fetal, neonate and juvenile
animals, all under 1 year of age) compared to the previous two periods. This shows that there was a
reduction of young animals used solely for their meat. It is known that lamb was commonly eaten
in Roman times (Toynbee 1973, 164). Perhaps different circumstances in Late Antiquity caused the
people to see greater advantage in keeping the animals till an older age, possibly for longer use of
secondary resources. The data does show an increase of subadult animals, meaning that in Late
Antiquity more sheep and goats were killed between the age of 1 and 3 than in the previous centuries.

While these not yet fully adult animals probably were of little use for milk production, depending
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on what age their first lamb would be born, they might have contributed to the amount of wool and
hair obtainable from a herd.

Of course, this analysis is based on a sample of only 17 contexts, with only 3 dated to Late Antiquity,
as not much information about age patterns was provided in the archaeozoological publications.
This small sample is very restricted for giving clear results and the data presented above seems
insufficient to see if the use of secondary products of sheep and goats had actually increased in Late
Antiquity. A more detailed analysis, with a more specified look at the age pattern of single sites and
perhaps an analysis of the amount of female and male ovicaprines, might give a better indication of

this trend. Unfortunately, such an analysis falls outside of the scope of this study.

4.2.3. Presence of chicken on central Roman Italian sites

As discussed at the beginning of this Chapter (4.2) the NISP data for the contexts of central Roman
Italy show that only a small percentage (7.4 %) of the total identified remains belonged to bird
species (see fig. 22). No specific study of the distribution of bird species, as with the distribution of
mammal species, has been undertaken, but it could be concluded from the analysis of the individual
archaeozoological publications that chicken constitutes a large part of the excavated bird remains.
As chicken is another domesticated animal that was frequently consumed in Roman times, besides
pig, cattle, sheep and goat (Mackinnon 2004, 244; Nicholson 2018, 997), it might prove interesting
to see if a pattern is visible in the use of chicken throughout Roman times and especially from the
Imperial period to Late Antiquity.

In Appendix 10 the contexts have been listed where the amount of chicken remains were published,
with the total NISP of the animal finds and the NISP of the chicken remains. The percentages of
chicken have been calculated in relation with the percentages of cattle, sheep/goat and pig, as in
some publications this was the only manner in which the data of the chicken remains was
published®3. At those sites, no NISP is available for chicken, only a percentage.

33 For instance in De Grossi Mazzorin, Minniti 2010, 53.
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Fig. 33. Percentages of chicken on central Italian sites throughout Roman times. Percentages
are calculated compared to the total NISP of cattle, sheep/goat, pig and chicken remains.

When the total remains are compared, an increase of chicken in Late Antiquity can be noted.
However, if the contexts are divided per type, different patterns emerge. The urban 1 sites show an
increase of chicken throughout the Roman period. For the rural sites, information was only available
for the Imperial period and for Late Antiquity, and these data show a decrease of chicken. The
special sites show a very high increase of chicken in Late Antiquity. There might be some influence
here of specific cultural practices where the (ritual) use of chicken is attested, like the cult of Mithras
(De Grossi Mazzorin 2005). One of the two special contexts from the Late Antique period is located
in the Mitraeum of the Crypta Balbi in Rome, where chicken constituted 68.6% of the remains of
the four groups of domestic animals. For the urban 2 sites there was no data for chicken remains.
Overall, the results from these 42 contexts show that no general pattern in the use of chicken can be

attested.
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43. TRANSITION BETWEEN IMPERIAL TIMES AND LATE
ANTIQUITY: ARCHAEOZOOLOGICAL EVIDENCE

Analysis of the animals remains from 127 different contexts from Central Roman Italy has provided
insight in the animal use in this historical period. The relative percentages of ovicaprines, cattle and
pig, the most abundant animals recovered in these contexts, were compared according to the
different periods, different types of contexts and different regions. From this, a trend of the use of
these three groups of domesticated animals in Late Antiquity could be recognized.

In general, it seems that in Late Antiquity there was a higher percentage of sheep and goat, and a
lower percentage of cattle, compared to the previous periods. This high amount of sheep and goat
in Late Antiquity had previously been recognized and was said to be related to a reduction of the
population, an increase in areas of pasture that had in previous centuries been used for cultivation,
and a ruralization of the urban environment (Arthur 2007, 16). This ruralization of the urban
environment has already been discussed for the city of Luni, and for the cities of Sagalassos and
Justiniana Prima. Archaeozoological research for Anglo-Saxon England seems to show a similar
pattern, where sheep and goat seems to predominate in this Late Antique period and animals were
primarily used for their secondary products and in small amounts for their meat (Rizzetto, Crabtree,
Albarella 2017; Nicholson 2018, 997). Of course this was primarily a rural society (Nicholson 2018,
76), unequal to the more urban oriented world of Late Antique Italy (La Rocca 1992; Wickham
2005, 644-656; Dey 2015, 78), but it is interesting to see that a similar pattern, an increase in
ovicaprine remains, can be seen in different parts of the former Roman Empire in Late Antiquity.
The increased use of these animals has in all cases been interpreted as a move away from the larger
cattle, which were more costly to maintain, required more attention and whose meat was more
difficult to distribute than that from the smaller ovicaprines, which could survive on lesser resources
and needed less work to maintain (De Cupere 2001, 139-145; Degryse et al. 2004; Mackinnon 2004,
95-96; 121-123; Vanhaverbeke, Martens, Waelkens 2007; Rizzetto, Crabtree, Albarella 2017;
Baron, Reuter, Markovi¢ 2018). Ovicaprines seemed to have been favoured and probably were more
fitting to the circumstance in Late Antiquity. The use of pigs seems to have been more variably and
a more detailed regional analysis, at yet not reliable possible, could give more insight in the use of
this species in Late Antiquity.
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The increase in ovicaprine remains could possibly be interpreted as a process towards a more rural
environment. A detailed analysis of urban zooarchaeological contexts has shown this increase in
both Luni and Naples, cities for which a ruralization in Late Antiquity can be assumed. For the
identification of ruralization in the Late Antique city, the archaeozoological evidence does not yet
seem fully reliable. It could provide an indication, but an incorporation of archaeological remains,
including analysis of architectural remains and excavated stratigraphy for both Imperial and Late
Antique periods, and possible information known from classical texts, seems necessary to make any
conclusions about ruralization in the city. Specialized studies for individual cities, with detailed
incorporation of the archaeozoological remains, could provide interesting results about their
evolution in Late Antiquity.

The current dataset®* has however provided for an interesting preliminary insight in the evolution
of domesticated animals throughout antiquity. A trend has been established for Late Antiquity and
a start has been made for further studies. The study as presented in this chapter could further be
broadened to incorporate north- and south-Italian regions, to see changes from Late Antiquity into
the Middle Ages (as has recently been attempted by Frank Salvadori (forthcoming)), to focus on
specific species throughout time or in different regions, to incorporate other methods like ageing

patterns (with bigger samples than the analysis presented above), or to study specific settlements.

34 Larger than the dataset provided by Michael Mackinnon (Mackinnon 2004), whose work was an essential
foundation for this work, and probably yet not as large as it could be in the nearby future with continuing excavations
and hopefully increasing publications.

93



94



5. CONCLUSION

The city in Late Antiquity and its development compared to the previous Roman periods is a subject

on which extensive research has been published by both archaeologists and historians. This study
has attempted to explore the subject from a less viewed angle and to see in what ways
archaeozoology can provide additional information and possible new insights about the city in the

Late Antique period.

Analysis of current information on the Late Antique city has shown that multiple changes occurred
in the classical Roman city over the course of Late Antiquity. Public buildings were abandoned,
new simple structures were erected over former public areas and churches came to dominate the
urban landscape. Various factors, including the influence of the curia, the church and of new
occupiers, may have contributed to these changes and determined the way in which the cities were
transformed. A number of these changes and factors have been identified in the city of Luni, an
important case study in this thesis. Public structures on the forum were deserted and overbuilt by
small houses in perishable materials. First century CE habitation in the south of the city was
restructured and rebuilt for other purposes. The classical curia fell out of use, probably due to the
disappearance of the curial class, and became the location of a new Christian cathedral. Habitation
moved closer to the cathedral as the influence of the Church and the bishop in the city increased.
Other factors that will have influenced transformations in the urban layout were the changing control
over the city by the Romans, the Byzantines and the Lombards, possibly creating uncertain
circumstances when tensions between these groups increased, and the diminishment of long distance
trade, causing reduced prosperity of the city and its territory. The combination of these factors will
have caused a process of transformation that, in the city of Luni, caused a ruralization of the urban
environment. Areas in the city became uninhabited and were probably transformed into gardens for
cultivation or plots for the pasture of animals.

Precisely this process of ruralization has been given specific attention in this study, because it is a
process that might possibly be determined through the analysis of archaeozoological remains. Some
previous studies outside of Roman Italy have shown that a strategy of smaller domesticated animals
like sheep, goat and pig, which are kept in the vicinity of the city, can point to increasing ruralization
in the city. Study of the archaeozoological remains excavated in Luni indeed show an abundance of

pig, sheep and goat, with cattle present in lesser amounts (but with a high contribution to the meat
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consumption). Compared to remains from the Imperial period, it seems like pig and especially sheep
and goat have increased in importance while the amount of cattle seems to decrease.

A similar pattern has emerged from the analysis of archaeozoological contexts from central Roman
Italy. In different kind of sites and different regions the contexts of Late Antiquity show an increased
amount of sheep and goat and a lower amount of cattle compared to the previous centuries. This has
been related to changing circumstances and an increased sense of insecurity in this later period,
causing people to rely more on easier maintainable and moveable species. In general, this pattern
has also been noted in the cities, although more information is needed for specialized analysis of
individual cities as a variety of urban transformation existed in Late Antiquity and cities may have
reacted to these changes in their own distinct way.

Analysis of zooarchaeological remains of Roman, and especially Late Antique, contexts in Central
Italy, in the form of both a detailed study for a specific context and a broader comparison of a
collection of contexts, has provided an insight in the use of animals in Late Antique Italy. Although
mainly focused on the domesticated (consumed) mammals and based on a restricted amount of
contexts, it does show that sheep and goat had gained an increased importance in this period,
something that seems to be confirmed by studies from other regions in the former Roman Empire.
As for the Late Antique city, archaeozoology has confirmed this pattern for some Central Italian
cities, while others still require more data and a bigger archaeozoological sample. Clearest
information seems to have derived from the city of Luni, where the detailed study of the
zooarchaeological remains and the incorporation of other archaeological research allowed for a
more comprehensive study and a better interpretation of the Late Antique city.

Although many limitations have been noted for the analysed contexts, including unequal regional
and typological distribution of the uncovered remains and the availability and detail of the presented
data, their study has shown that archaeozoology can provide information about the (changed) use of
animals in the Late Antique city and its broader environment. In this study mostly general patterns
have been presented, but detailed analysis of zooarchaeological contexts for specific cities will
provide even more information and will help to understand a bit more about a particular period in
the city’s history. Further incorporation of other aspects of archaeological research will help to

complete the picture and compare different situations.
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The study of archaeozoological remains can provide information about general patterns of animal
use in a certain region or in certain types of settlements or cultural contexts. Information may be
gained about the consumption of certain animals, use of their secondary products and changing
preferences throughout time. Regarding the Late Antique city, archaeozoology can similarly
distinguish broad patterns and resemblances between different cities. More interestingly, it can
provide information about the animal use and consumption in the Late Antique city, the differences
compared to other periods and, in combination with other archaeological evidence, it might be able
to give information about processes of ruralization inside the urban environment. “Animals are just
as likely to be made or modified by humans as would a ceramic vessel, a coin, or any other arguably
typical artefact” (Mackinnon 2007, 496). Archaeozoology is therefore just as valuable to studies of

Late Antiquity as any other archaeological discipline.
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APPENDIX 1. CATALOGUE OF STUDIED MATERIAL

In the following table the specific information per identified specimen is presented. Per specimen, information is given

about identified animal and identified skeletal elements. Under the category Bone element, information is given about
the part of the bone that is preserved. Meaning of the abbreviations: com.=complete, frag.=fragment, pr.=proximal part
of the bone, dis.=distal part, P.E.=proximal epiphysis, D.E.=distal epiphysis, I=incisor teeth, C=canine teeth,
P=premolar teeth, M=molar teeth, s=superior/upper teeth, i=inferior/lower teeth. Furthermore is indicated if the bone
was situated at the left or right side of the body, how much percentage of the bone was still conserved, the weight of the
specimen, and taken measurements. These were taken according to criteria from Von den Driesch 1976 and use the
abbreviations from this work. Epiphyseal fusion is indicated and dental age is represented based on Silver 1963, Higham
1967 and Grant 1982. In the notes additional information about marks or in some instances identified sex of the specimen

is represented.

. Skeletal . _|conservation | weight [Measurement | Epiphyseal
usnr. Taxon Animal element Bone element Body side (%) © s (mm) fsion Dental Age () Notes
Glpe=33
11351 Sus domesticus pig phalanx 1. com. left 90 2 Bp=16 SD=12| fused
Bd=14
. . Glpe=42
11352 Ovis ar_les/ sheep/goat | phalanx 1. com. right 95-100 3 Bp=13SD=1- | fused
Capra hircus Bd=12
11353 Bos taurus cattle metatarsus pr- frPagI;E. with right 10 49 fused
11354 Sus domesticus pig tibia body frag. right 25 10
Ovis aries/ - .
11355 Capra hircus sheep/goat tibia body frag. right 40-45 11
Ovis aries/
11356 Capra hircus sheep/goat costa pr. frag. left - 4
11357 Bos taurus cattle costa pr. frag. - - 24
11358 Sus domesticus pig teeth Cli right - 2
11359 Gallus g_allus chicken humerus frag. with P.E. | right 30 <1 Bp=19
domesticus
rodent frag. with
113510 Rodentia (mouse) femur P.E.frag. - 80 <1 Bp=6 SC=3
without D.E.
113511 Sus domesticus pig fibula body frag. - 40 1 fused
113512 Sus domesticus pig teeth 11s left <10 <1 unfused
11941 Sus domesticus pig costa pr. frag. right - 4
. . . GL1=35
11942 Sus domesticus pig astragalus frag. right 90 7 GLm=32
11943 Sus domesticus pig teeth C frag. - - <1
11944 fish vertebra com. - 95-100 <1 GL=11SD=8
11945 fish vertebra com. - 95-100 <l |GL=16 SD=11
11561 Sus domesticus i astragalus com right 95-100 12 ClL1=44
pig g - g GLm=40
tarsalia (scafo-
11562 Bos taurus cattle cuboide) frag. left 30-40 21
11563 Sus domesticus pig metatarsus 2. com. left 95-100 1 GL=58 fused
11564 Sus domesticus pig metatarsus 5. com. left 95-100 2 GL=62 fused
11565 Bos taurus cattle metatarsus  |frag. with P.E. | left 40 113 |Bp=53Dp=47 | fused
11566 Ovis ar_les/ sheep/goat | metatarsus |frag. with P.E. | left 60 12 Bp=19 Dp=19 | fused
Capra hircus
Ovis aries/
11567 Capra hircus sheep/goat | metatarsus body frag. - 30 4




Ovis aries/

11568 Capra hircus sheep/goat | metatarsus body frag. - 40 7 -
11569 Bos taurus cattle femur dis. frag. right 10-15 39 -
1156 10 Bos taurus cattle femur dis. frag. right 20 76 -
115611 Bos taurus cattle femur P.E. frag. left 5 33 -
115612 Bos taurus cattle femur P.E. frag. - 5 22 - possible gnawing
marks
115613 Sus domesticus pig pelvis frag. left 20 25 LAR=30 Fused
1156 14 Sus domesticus pig pelvis frag. left 20 32 LAR=31 Fused
1156 15 Sus domesticus pig pelvis frag. right 20 24 LAR=27 Fused
Ovis aries/ . .
1156 16 Capra hircus sheep/goat pelvis frag. right 10 6
115617 Sus domesticus pig pelvis frag. right 5 5 -
1156 18 Sus domesticus pig pelvis frag. left 5 6 -
Ovis aries/ - .
1156 19 Capra hircus sheep/goat pelvis frag. right 2-5 2 -
1156 20 R medium vertebra frag. R R 4 }
mammal thoracales
. . vertebra
115621 Sus domesticus pig cervicales frag. - 25-30 9 -
Ovis aries/ . :
1156 22 Capra hircus sheep/goat costa frag. with P.E. | right 5-10 <1 -
Ovis aries/
1156 23 Capra hircus sheep/goat costa frag. - 5-10 <1 -
1156 24 Bos taurus cattle costa frag. - 5-10 4 -
1156 25 Bos taurus cattle costa pr. frag. - 1 22 -
1156 26 Sus domesticus pig cranium frag. left 5-10 22 -
1156 27 Dama Dama |fallow deer cranium frag. - 5 5 -
right GLpe=57
115628 Bos taurus cattle phalanx 1. com. g 95-100 28 |Bp=35SD=28| fused
(front) Bd=32
Ovis aries/ GL=38 Bp=14
1156 29 Capra hircus sheep/goat | phalanx 1. com. left 95-100 2 Bd=13 fused
Ovis aries/ GL=41Bp=16
1156 30 Capra hircus sheep/goat | phalanx 1. com. left 95-100 4 Bd=16 fused
Ovis aries/ . .
B Bp=24 Dp=17
115631 Capra hircus sheep/goat | metacarpus |frag. with P.E. | right 30 8 p p fused
Ovis aries/ .
B Bd=25 Db=17
1156 32 Capra hircus sheep/goat | metacarpus |frag. with D.E. | left 35 6 d=25 Db fused
115633 Sus domesticus pig metacarpus  (frag. with D.E. - 30 4 Bd=17 Dd=18 | fused
1156 34 Sus domesticus pig metacarpus 4. |frag. with P.E. | left 40 2 Bp=15Dp=16 | fused
1156 35 Sus domesticus pig metacarpus 4. |frag. with P.E. [ right 40 2 Bp=15Dp=16 | fused
1156 36 Sus domesticus pig radius frag. with P.E. | right 30 8 Bp=29 fused
1156 37 Sus domesticus pig radius frag. right 20 9 -
Ovis aries/ .
1156 38 Capra hircus sheep/goat radius body frag. left 70 11 -
Ovis aries/ : frag. with ulna B
1156 39 Capra hircus sheep/goat radius frag, left 45 12
Bd=72
1156 40 Equus caballus| horse radius frag. with D.E.| right 15-20 82 BFd=64 fused
Dd=42
. frag. with D.E. - -
1156 41 Bos taurus cattle radius with ulna frag. left 25 122 |Bd=69 Dd=49 | fused
1156 42 Sus domesticus pig ulna pr. frag. right 40 12 BPC=21
115643 |Sus domesticus|  pig ulna pr. frag. right 40 10 ggé:fg
. . . DPA=35
1156 44 Sus domesticus pig ulna pr. frag. right 30 17 BPC=19 cut marks
1156 45 Sus domesticus pig ulna pr. frag. right 30 10 ggé:gg
115646 Ovisaries/ | qoan/a0at ulna pr. frag. right 20 2 BPC=15

Capra hircus
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conservation

weight

Measurement

Epiphyseal

usnr. Taxon Animal | Skeletal element | Bone element [Body side (%) © s (mm) fusion Dental Age Notes
Qvis aries/ . _
1156 47 Capra hircus sheep/goat ulna pr. frag. right 50 3 BPC=17
1156 48 Sus domesticus pig metatarsus 4. |frag. with P.E. | right 30 3 gi:g fused
1156 49 Bos taurus cattle pelvis frag. left 10 76 -
1156 50 Ovis ar_les/ sheep/goat humerus frag. with D.E.| left 20 12 |Bd=31Dd=26 | fused
Capra hircus
115651 Ovis ar_les/ sheep/goat humerus frag. with D.E.| left 35-40 29 |Bd=35Dd=29 | fused
Capra hircus
115652 Sus domesticus pig humerus dis. frag. left 35 10 - fused
115653 Sus domesticus pig humerus dis. frag. right 30 30 - fused
115654 Sus domesticus pig humerus frag. with D.E.| right 20 21 |Bd=47Dd=35| fused
. SLC=19
1156 55 Ovis ar_les/ sheep/goat scapula frag. with D.E.| left 30 8 GLP=30 fused
Capra hircus LG=23 BG=20
1156 56 Sus domesticus pig scapula frag. with D.E.| left 30 14 |LG=29BG=27| fused
115657 Sus domesticus pig scapula dis. frag. right 20 6 -
115658 Sus domesticus pig scapula dis. frag. left 10 20 -
SLC=23
1156 59 Sus domesticus pig scapula frag. with D.E.| right 30-40 17 GLP=33 fused
LG=27 BG=23
. . 7-14 m,
1156 60 Sus domesticus pig mandibula, teeth frag. v'\\;:g: M2i, right 10 39 Magzllgﬂ subadult
(e+a)
. . . frag. with
1156 61 Sus domesticus pig cranium, teeth Pm3s, Pmds left 10 18 -
1156 62 Sus domesticus pig teeth Cls frag. - - 4 - male
1156 63 Sus domesticus pig teeth Cli frag. left - 4 - male
1156 64 Sus domesticus pig teeth Cli frag. left - 7 - male
. . 30-33 m,
1156 65 Bos taurus cattle  [mandibula, teeth frag. \gglh P2i, right 10 11 - eruption P2s,
P3s
1156 66 Bos taurus cattle  [mandibula, teeth frag. vag.h P2i, left 15 30 -
1156 67 Bos taurus cattle  [mandibula, teeth frag. Y:Vét.h P2i, left 15 38 -
1156 68 Bos taurus cattle teeth | - 100 2 -
. . . M3- L=37
1156 69 Bos taurus cattle  [mandibula, teeth|frag. with M3i | left - 90 B=15
1156 70 Bos taurus cattle  [mandibula, teeth fragr'rmth - - 12 - 5-6y
. frag. with
1156 71 Bos taurus cattle cranium, teeth Pmds, M1s left - 38 -
M2-
115672 Bos taurus cattle  |mandibula, teeth|frag. with M2i - - 34 L(crown)=36 56y
B=26
M3-
1156 73 Bos taurus cattle teeth M3i - - 37 L(crown)=39 5-6y
B=28
1156 74 Bos taurus cattle cranium, teeth |frag. with M1s - - 18 -
1156 75 Ovis ar_|es/ sheep/goat teeth M3s - - 6 -
Capra hircus
1156 76 Sus domesticus pig metapode frag.lelzthout - 20 2 - unfused
GL=80
Gallus gallus ; . LM=76 Bp=16
115677 domesticus chicken femur com. left 95-100 2 Dp=12 Sc=7 fused
Bd=16 Dd=14
Gallus gallus . frag. withP.E. | .
; - - Bp=13 SC=7
115678 domesticus chicken |[tarsometatarsus with D.E.frag, right 80-90 1 p=13 SC fused
Gallus gallus . -
1156 79 domesticus chicken femur body frag. left 80-90 2 Sc=8 fused
1156 80 Galliformes sp. | galliforms femur frag. with D.E.| right 70-80 <1 - fused
1156 81 Gallus g_allus chicken tibiatarsus  |frag. with D.E.| right 30 <1 |Bd=10Dd=11| fused
domesticus
. . . Bd=5 Dd=5 smaller than
1156 82 - bird tibiatarsus  |frag. with D.E.| left 60-80 <1 SC=2 fused chicken
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1156 83 Galliformes sp. | galliforms ulna frag. with D.E.| left 30 <1 Did=9 fused
1156 84 Gda(:mgsgiﬂgs chicken coracoid com. right 95-100 <1 (étiig 'E‘;r,lffg fused
1156 85 Galliformes sp. | galliforms tibia frag. with P.E. | right 10-20 <1 Dip=18 fused
11241 Equus caballus| horse pelvis frag. right 20-25 154 LAR=59 Fused
11242 Equus caballus| horse tibia pr. frag. left 15-20 91 -
11243 Equus caballus| horse femur dis. frag. right 5-10 40 -
11244 Equus caballus| horse calcaneum frag.PwElthout left 80-90 63 - Unfused Same ;Zd,:wdual
GL=230
GL1=227
L1=222 Bp=54
11245 Equus caballus| horse metacarpus com. right 95-100 220 SDDF;?;SS Fused
CD=104
DD=24 Bd=52
Dd=38
GL=213
GL1=209
L1=205 Bp=48
11246 Equus caballus| horse metacarpus com. right 95-100 151 Dp(::%zjgl: 34 Fused
DD=193
Bp=47
Dd=33,5
SD=30
11247 Equus caballus| horse metacarpus body frag. - 70-75 102 DD=215
11248 Equus caballus| horse metapode  |frag. with D.E. - 20-25 34 [l)3d23285 Fused
11249 Equus caballus| horse metapode  |frag. with D.E. - 40 63  |Bd=46Dd=36 | Fused
112410 Equus caballus| horse metatarsus | frag. with P.E. | right 40-50 88 Bp=47 Dp=44 | Fused
GL=272
GL1=270
frag. with P.E. L1=265 Bp=53 -
112411 Equus caballus| horse metatarsus | S frag. left 90 239 Dp=45 SD=32
CD=119
DD=28 Dd=40
112412 Equus caballus| horse me;f:;ar;plale pr. frag. right 40-50 9 -
112413 Equus caballus| horse mertsecgiré)lale pr. frag. right 50-60 10 -
112414 Equus caballus| horse metaca_rpale pr. frag. right 50 6 -
medial
112415 Equus caballus| horse metata_rsale pr. frag. right 90 17 -
medial
112416 Equus caballus| horse mﬁzﬁgﬁ le pr. frag. left 90 14 - *
GL=82 Bp=56
BFp=49
112417 Equus caballus| horse phalanx 1. com. left 95-100 67 |Dp=36SD=34| Fused
Bd=46
BFd=42
GL=86 Bp=52
BFp=47
112418 Equus caballus| horse phalanx 1. com. right 95-100 58 |Dp=38SD=32| Fused
Bd=43,5
BFd=41
GL=83 Bp=56
BFp=49
112419 Equus caballus| horse phalanx 1. com. left 95-100 52 |Dp=39SD=34| Fused
Bd=46
BFd=44
GH=62
112420 Equus caballus| horse astragalus com. left 95-100 80 52;65% *
LmT=61
112421 Equus caballus| horse tarsa!la com. left 90-95 10 GB=22 *
(scafoide)
GH=58
. GB=60
112422 Equus caballus| horse astragalus com. right 95-100 68 BFd=50
LmT=58
112423 Equus caballus| horse metacarpus pr. frag. - 15 25 -
tarsalia
: . .
112424 Equus caballus| horse (scafoide, b. com. left 90 47 GB=57 Fused - 8 tarsalia fused

cuneiforme, s.
cuneiforme)

together
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112425 Equus caballus| horse femur P.E. frag. right 5 47 DC=54
usnr. Taxon Animal Skeletal element | Bone element [Body side conseorvation weight | Measurement Epiphyseal Dental Age Notes
(%) (9) s (mm) fusion
DLS=93
112426 Bos taurus cattle phalanx 3. com. left 85-90 3 Ld=64
MBS=24
right Glpe=35
112427 Bos taurus cattle phalanx 2. com. 95-100 10 [Bp=24SD=20| Fused
(front) BD=19,5
Glpe=46
left Bp=25
112428 Bos taurus cattle phalanx 2. com. (hind) 95-100 23 SD=275 Fused
Bd=29
112429 Bos taurus cattle phalanx 1. frag. left 80 15 [SD=22Bd=23| Fused
right Glpe=59
112430 Bos taurus cattle phalanx 1. com. S 95-100 26 Bp=32SD=28| Fused cutmarks (pr.)
(hind) Bd=30
Glpe=60
right . Bp=29
112431 Bos taurus cattle phalanx 1. com. (hind) 95-100 27 SD=265 Fused cutmark
Bd=28
left Glpe=58
112432 Bos taurus cattle phalanx 1. frag. (front) 95 23 Bp=28 SD=25 Fused
DLS=33
112433 Sus domesticus pig phalanx 3. com. left 100 3 Ld=33
MBS=12
DLS=30
112434 Sus domesticus pig phalanx 3. com. left 95-100 2 Ld=28,5
MBS=16
. . right GL=22 Bp=14
112435 Sus domesticus pig phalanx 2. com. (front) 95 2 SD=12 Bd=12 Fused
Glpe=34
112436 Sus domesticus pig phalanx 1. com. right 100 5 Bp=16 SD=14 | Fused
Bd=15
Glpe=39
112437 Sus domesticus pig phalanx 1. com. left 95-100 6 Bp=17,5 Fused
SD=14 Bd=17
Glpe=35
112438 Sus domesticus pig phalanx 1. com. right 95-100 5 Bp=17 SD=14 | Fused
Bd=17
Glpe=32,5
112439 Sus domesticus pig phalanx 1. com. left 90 3 Bp=13SD=10| Fused
Bd=11
Glpe=37
112440 Sus domesticus pig phalanx 1. com. right 100 4 Bp=17SD=13 | Fused
Bd=16
. Glpe=39
112441 Sus domesticus pig phalanx 1. fri%’ l;v 'éh fp E. right 70-75 4 Bp=17,5 Fused
with D.E. Trag. SD=14 Bd=17
i ) ) Glpe=23 | | fusion
112442 Sus domesticus pig phalanx 1. com. right 95-100 2 Bp=11 SD=7,5
Bd=8,5 (pr.)
Ovis aries/ =
112443 Capra hircus sheep/goat | phalanx 3. frag. left 90 2 Ld=6
. . Glpe=33
112444 Ovis ar_les/ sheep/goat | phalanx 1. com. left 100 2 Bp=13SD=10| Fused
Capra hircus Bd=11
. . Glpe=38
Ovis aries/ : _
112445 Capra hircus sheep/goat | phalanx 1. com. right 95 4 SDE&—EZ[,)SZ ” Fused
. . Glpe=32
112446 Ovis ar_les/ sheep/goat | phalanx 1. com. right 90-95 3 Bp=11SD=9 | In fusion
Capra hircus Bd=10
P Glpe=34
112447 Ovis ar_les/ sheep/goat | phalanx 1. com. left 90-95 3 Bp=11SD=85| Fused
Capra hircus BD=10,5
Ovis aries/ . : Bp=20,5 cutmark/chopmar
112448 Capra hircus sheep/goat | metacarpus |frag. with P.E. | right 70-80 12 Dp=14 Fused K
Ovis aries/ frag. with .
112449 Capra hircus sheep/goat | metacarpus P.E frag. right 15-20 6 -
112450 Bos taurus cattle metacarpus D.E.frag. - 30 64 DdeZZSiSS Fused
Ovis aries/ frag. with. -
112451 Capra hircus sheep/goat | metacarpus P.E frag. right 40 11 Fused
) ) frag. with. [GL]_no Unfused
112452 Sus domesticus pig metacarpus 3. P.E.frag. left 80 2 E.D.=36 (dis)
without D.E. Bp=12B=8,5 )
. . frag. with P.E. [GL]=60 Unfused
112453 Sus domesticus pig metacarpus 3. without D.E. left 80 7 Bp=20 B=14 (dis.)
GL=72
112454 Sus domesticus pig metacarpus 3. com. right 95-100 13 [Bp=21,5B=15| Fused
Bd=17
. X frag. without . [GL]=62 Unfused
112455 Sus domesticus pig metacarpus 3. D.E. right 80 9 Bp=21 B=15 (dis.)
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GL=76

112456 Sus domesticus pig metacarpus 4. com. right 95-100 11 BP:LIESP 27:312‘5 In(gL;;')o n
Bd=17
- [GL]=61
112457 Sus domesticus pig metacarpus 4. frag.lelzthout left 80 7 [LeP]=58 UnJ_used
E Bp=15B=12 | (dis)
112458 Sus domesticus pig metatarsus 3. |[frag. with P.E. | left 20 3 Bp=15,5
112459 Sus domesticus pig metatarsus 3. |frag. with P.E. | right 30-40 6 Bp=14,5 Fused
GL=77
112460 Sus domesticus pig metatarsus 3. com. right 95 11  |LeP=76Bp=17| Fused
B=14 Bd=16
112461 Sus domesticus pig metatarsus 3. |[frag. with P.E. | left 30-40 6 Bp=16 Fused
112462 Sus domesticus pig metatarsus 4. |frag. with P.E. | right 40-50 5 Bp=12,5
GL=85
112463 Sus domesticus pig metatarsus 4. com. left 95 10  |LeP=82Bp=14| Fused
B=11 Bd=15
112464 Sus domesticus pig metapode D.E. - 15-20 3 Bd=17 Unfused
112465 Sus domesticus pig metacarpus  |frag. with D.E. | right 60-70 10 Bd=17 Fused
. . frag. without [GLIno Unfused
112466 Sus domesticus pig metatarsus 5. D.E. left 80 3 E.D.=55 (dis.)
. . frag. without [GLIno Unfused
112467 Sus domesticus pig metatarsus 5. D.E. left 80 3 E.D.=53 (dis.)
112468 Sus domesticus pig metatarsus 2. com. left 95-100 4 GL=63 Fused
112469 Sus domesticus pig metatarsus 2. |frag. with P.E. | left 45-50 2 Fused
. frag. with
112470 Bos taurus cattle radius P.E frag. left 5-10 32
112471 Bos taurus cattle radius frag. ;/rv ;gh ulna left 45-50 111
112472 Bos taurus cattle radius f';aEg. f\:\:éh right 15-20 51 Fused cutmark
112473 Ovis ar_|es/ sheep/goat radius body frag. left 30-40 13 cutmark
Capra hircus
Ovis aries/ : frag. with P.E. g Bp=31
112474 Capra hircus sheep/goat radius frag. left 30-40 10 BFp=28 Fused chopmark
Ovis aries/ - . .
112475 Capra hircus sheep/goat radius dis. Body frag. | right 50 15
Ovis aries/ . .
112476 Capra hircus sheep/goat radius dis. Body frag. | left 30-35 8
112477 Sus domesticus pig radius frag. with P.E. | left 50-60 19 Bp=29 Fused
112478 Sus domesticus pig radius frag. with P.E. | right 50 21 Bp=31 Fused
112479 Sus domesticus pig radius frag. with P.E. | right 40 15 Bp=30 Fused
112480 Sus domesticus pig radius body frag. left 25-30 10
112481 Sus domesticus pig radius body frag. right 30 6 Black colour
. . frag. without Unfused
112482 Sus domesticus pig metapode D.E. - 30-40 2 (dis.)
112483 Bos taurus cattle ulna pr. Body frag. | left 70-80 45 ggézz cutmarks
112484 Sus domesticus pig ulna body frag. left 40-50 22 BPC=22
112485 Sus domesticus pig ulna body frag. right 20-30 14
. . pr. frag. : g _ Unfused
1124 86 Sus domesticus pig ulna without P.E. right 20-30 13 DPA=37 ) cutmarks
112487 Sus domesticus pig ulna body frag. left 50-60 19 ggé:%
112488 Sus domesticus pig ulna body frag. right 20-30 10
112490 Sus domesticus pig ulna pr. Body frag. | right 15-20 9 gnawing marks
Ovis aries/ DPA=23
112491 Capra hircus sheep/goat ulna pr. Body frag. | left 40-50 5 BPC=16
Ovis aries/
: BPC=1
112492 Capra hircus sheep/goat ulna body frag. left 20 3 C=18
frag. with
112493 Bos taurus cattle humerus D.E frag. left 20 139 Fused
112494 Bos taurus cattle humerus D.E.frag. right 20-30 124 Bd=74 Fused
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112495 Bos taurus cattle humerus dis. frag. left 5-10 30
112496 Bos taurus cattle humerus disbflr;?r'a‘g_ith left 10 44 In fusion
usnr. Taxon Animal Skeletal element | Bone element [Body side const(eor/\;)ation Wiig%ht Mezsis(t:;renr?ent Epfigsf;gzeal Dental Age Notes
112497 Bos taurus cattle humerus D.E.frag. left 10 36 chopmark
112498 Bos taurus cattle humerus D.E.frag. left 10 30
112499 Sus domesticus pig humerus dis. frag. left 40-50 39
1124100  (Sus domesticus pig humerus dis. frag. right 30-40 27
1124101 |Sus domesticus pig humerus dis. frag. left 40 28
1124102 |Sus domesticus pig humerus Eag fvr‘g ;h left 30-35 25 Fused
1124103  (Sus domesticus pig humerus dis. frag. right 30-40 27 chopmark
1124104  (Sus domesticus pig humerus dis. frag. left 20-30 17
1124105  (Sus domesticus pig humerus flgag fer; ;h right 60 54 Bd=41 Fused
1124106  [Sus domesticus pig humerus dis. frag. left 40-50 24
1124107 |Sus domesticus pig humerus dis. frag. left 15-20 8
1124108  [Sus domesticus pig humerus dis. frag. right 20 11
1124109  [Sus domesticus pig humerus dis. fggE'_With left 15-20 22 Bd=37 U(rgluss;e d
1124110  |Sus domesticus pig humerus Wirt)r:.o]:f gE right 40-50 10 U?;L:.s)ed
1124111 C(;\;;irsairiirecstﬁs sheep/goat humerus frag. with D.E.| right 20-25 13 |Bd=29BT=29 | Fused
1124112 C(;\;;irsairiirecstﬁs sheep/goat humerus frag. with D.E.| left 40-50 28 |Bd=32BT=32| Fused cutmark{(chopmar
1124113 C(;\;;irszﬁriirecsﬁs sheep/goat humerus wi't)rz.ogta g E. left 20-30 10 U?’f;_s)ed
1124114 |Sus domesticus pig humerus dis. Body frag. | right 70-80 2 young animal
1124115 Bos taurus cattle humerus D.E.frag. left 5-10 26
1124116 Bos taurus cattle femur D.E.frag. left 5-10 33 Fused
1124117 | Bostaurus | cattle femur P.E. frag. - 5-10 19 DC=405 Ur(’;‘;_s)ed
1124118 Bos taurus cattle femur P.E. frag. - 5-10 18 U?;l;_s)ed
1124119 (Sus domesticus pig femur Wi%:'ogf gE left 20-30 17 Urglij:.s)ed
1124120  (Sus domesticus pig femur fFr)aIg:_} f\:‘géh left 20-30 21 In (f;:;on
1124121 |Sus domesticus pig femur D.E.frag. left 10 26 U?Jiis_;ed
1124122 |Sus domesticus pig femur pr. Body frag. | left 10-20 19
1124123 |Sus domesticus pig femur pr. Body frag. | left 10-20 15
1124124 |Sus domesticus pig femur body frag. right 20 21
1124125  (Sus domesticus pig femur dis. frag. right 10-15 6
1124126 (Sus domesticus pig femur body frag. left 30-40 41
1124127 |Sus domesticus pig humerus frag. with D.E.| right 20 27 Fused chop;zeE(liDth)rough
1124128 Coa\;;irszj\riirecslﬁs sheep/goat humerus dis. frag. right 30-40 13 choprEeEcljsh)rough
1124129 c(;\;;irsairiifcslﬁs sheep/goat humerus frag. with D.E.| right 30-40 20 Fused CL;LT;J;hC(EOpr; d
1124130 Coa\;;:il?lriirecslﬁ o [sheeprgoat|  femur |frag. with D.E.| right 40 26 Bd=33 Fused
1124131 c?;;ir?;:iifcsﬂs sheep/goat femur Wi‘:r:'ogfgiE‘ left 15-20 9 U?;L:_s)ed
1124132 c(;;irsaahriif;/]s sheep/goat femur body frag. - 15 6
1124133 c(;;irsaahriif;/]s sheep/goat femur P.E. - 5-10 2 DC=20 U?;L:_s)ed
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Ovis aries/

1124134 : sheep/goat femur frag. with P.E. | left 30-40 21 |BP=45DC=20| In fusion
Capra hircus
120135 | OVISAres oo icat|  femur  |frag. with PE. | left 25 21 |Bp=41pc=18| M fUSion
Capra hircus (pr.)
1124136 Felis catus cat femur frag. with P.E. | right 40 4 BP=20 DC=9 | In fusion
GL=116
1124137 Felis catus cat tibia com. right 100 8 Bp=20 SD=7 | In fusion
Bd=15
1124138 Bos taurus cattle tibia frag. with D.E.| right 45-50 146 Bd=60 Fused
1124139 Bos taurus cattle tibia frag. with D.E.| left 15-20 51 Bd=65 Fused
1124140  |Sus domesticus pig tibia pr. Body frag. | left 25-30 24
1124141  (Sus domesticus pig tibia frag. with D.E.| left 45-50 27 Bd=27 Fused
1124142 |Sus domesticus pig tibia pr. Body frag. | left 20-25 13
1124143  |Sus domesticus pig tibia body frag. right 15-20 6
Ovis aries/ _ .
1124 144 Capra hircus sheep/goat tibia pr. Body frag. | right 20-25 14
1124145 Ovis ar_les/ sheep/goat tibia frag. with D.E.| right 40 13 Bd=25 Fused
Capra hircus
Ovis aries/ - .
1124146 Capra hircus sheep/goat tibia body frag. right 50 12
Ovis aries/ - frag. with _
1124147 Capra hircus sheep/goat tibia D.E frag. left 30-40 14 Bd=26 Fused
1124148 | OVISAries/ oo ooat tibia D.Efrag. | right | 20-25 13 Bd=26 Fused
Capra hircus
Ovis aries/ - .
1124149 Capra hircus sheep/goat tibia dis. Body frag. - 25-30 11
Ovis aries/ _ .
1124150 Capra hircus sheep/goat tibia body frag. right 50 19
1124151 COV'S ar_les/ sheep/goat tibia frag. with D.E.| left 55-60 30 Bd=24 Sd=15 | Fused
apra hircus
Ovis aries/ .
1124152 Capra hircus sheep/goat tibia pr. frag. left 20 17
Ovis aries/ -
1124153 Capra hircus sheep/goat tibia body frag. - 25-30 6
Qvis aries/ - . Unfused
1124154 Capra hircus sheep/goat tibia D.E. left 5-10 5 Bd=28 (dis.)
1124155  (Sus domesticus pig fibula frag. left 20-25 1
Ovis aries/ Pr. frag. with . _
1124156 Capra hircus sheep/goat ulna PE. right 45-50 7 DPA=25 Fused
. . pr. frag. g Unfused
1124157 |Sus domesticus pig calcaneum without P.E. left 60-70 8 (o)
: [GL]no
1124158  |Sus domesticus pig calcaneum frag. without left 80 13 E.P.=71 Unfused
P.E. GB=23 (pr)
1124159 (Sus domesticus pig calcaneum dis. frag. right 70-75 11
: [GL]no
1124160  |Sus domesticus pig calcaneum frag. without right 80 10 E.P.=65 Unfused
P.E. GB=22 (pr)
1124161  |Sus domesticus pig calcaneum frag.PwElthout right 75-80 4 Urglij:s)ed
1124162 Bos taurus cattle patella frag. left 80-90 33 GL=67
1124163 Bos taurus cattle patella frag. right 80-90 27 GL=61 chopmark
Ovis aries/ frag. with
1124164 Capra hircus sheep/goat | metatarsus P.E frag. left 10-15 6 Fused
Ovis aries/ . Bp=19,5
1124165 Capra hircus sheep/goat| metatarsus |frag. with P.E. | left 75-80 12 Dp=19.5 Fused
Ovis aries/ frag. with .
1124166 Capra hircus sheep/goat | metatarsus P.E frag. right 10-15 4 Fused
Ovis aries/ . . B _
1124167 Capra hircus sheep/goat| metatarsus |frag. with P.E. | right 20 7 Bp=20 Dp=19
Ovis aries/
1124 168 Capra hircus sheep/goat | metacarpus frag. - 15-20 5
Ovis aries/ frag. with .
1124 169 Capra hircus sheep/goat | metacarpus P.E frag. right 60 12
1124170 Bos taurus cattle metacarpus P.E.frag. right 5-10 31 bummsgilzss)(black
1124171 Bos taurus cattle metatarsus  |frag. with D.E. - 25-35 66 Bd=60 Dd=32 | Fused
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Bp=44

1124172 Bos taurus cattle metatarsus  |frag. with P.E. | left 30-35 60 Dp=38,5 Fused
1124173 Bos taurus cattle metacarpus fFr)aIg. f\:\élllgtlh left 20-25 43 - Fused
usnr. Taxon Animal Skeletal element | Bone element [Body side conseorvation weight | Measurement Epiphyseal Dental Age Notes
(%) (9) s (mm) fusion
1124174 Bos taurus cattle metacarpus fFr)aIg. f‘:\:sh left 20-25 51 - Fused
1124175 Bos taurus cattle astragalus frag. left 75 34 GBL d":‘;?
1124176 Bos taurus cattle car_pal la com. - 95-100 17 -
(semilunare)
1124177 Bos taurus cattle sesamoidea com. - 95-100 3 -
1124178 Bos taurus cattle car_pal la com. - 95 10 -
(semilunare)
. . tarsalia
1124179 (Sus domesticus pig (scafoide) com. - 95-100 4 -
Ovis aries/ carpalia
1124180 Capra hircus sheep/goat (piramidale) com. - 95-100 2 -
1124181 Bos taurus cattle pelvis frag. left 15-20 153 LLA/T;Z;JS Fused
1124182 Bos taurus cattle pelvis frag. left <5 22 -
1124183 Bos taurus cattle pelvis frag. right <5 12 -
1124184 Bos taurus cattle pelvis frag. right 5 39 -
1124185 Bos taurus cattle pelvis frag. left - 25 -
1124186  [Sus domesticus pig pelvis frag. right 30-35 44 [SH=25SB=14| Fused Chopmark
1124187  |Sus domesticus pig pelvis frag. left 5-10 20 LI:AAE‘? Fused
1124188  (Sus domesticus pig pelvis frag. left 20 35 |SH=28SB=13| Fused
1124189  |Sus domesticus pig pelvis frag. right 10 16 - Cutmarks
1124190  [Sus domesticus pig pelvis frag. left 5-10 10 - Cut/chopmark
1124191 |Sus domesticus pig pelvis frag. right 10 9 -
1124192 (Sus domesticus pig pelvis frag. right 10 12 - Chopped through
Ovis aries/ .
1124193 Capra hircus sheep/goat pelvis frag. left 10 10 -
Ovis aries/ .
1124194 Capra hircus sheep/goat pelvis frag. left 5-10 6 -
Ovis aries/ .
1124195 Capra hircus sheep/goat pelvis frag. left <5 3 -
Ovis aries/ .
1124196 Capra hircus sheep/goat pelvis frag. left 5-10 7 -
Ovis aries/ ;
1124197 Capra hircus sheep/goat pelvis frag. left 5-10 6 -
Ovis aries/ . . cutmark/chopmar
1124198 Capra hircus sheep/goat pelvis frag. right 10-15 12 - K
1124199  (Sus domesticus pig pelvis frag. - - 2 - cutmar}( » young
animal
SLC=45
1124200 Bos taurus cattle scapula frag. with D.E.| left 20 72 GLP=60 Fused
LG=53 BG=44
SLC=53
1124201 Bos taurus cattle scapula frag. with D.E.| right 20 70 GLP=66 Fused
LG=56 BG=45
frag. with
1124202 Bos taurus cattle scapula D.E frag. left 10-15 46 -
. . Chopped through
1124203 Bos taurus cattle scapula D.E.frag. right 5-10 27 (both sides)
1124204 Bos taurus cattle scapula dis. Body frag. | right 10 34 -
SLC=22
1124205  |Sus domesticus pig scapula frag. with D.E.| right 10 12 GLP=33 Fused
LG=27 BG=23
SLC=23
1124206  |Sus domesticus pig scapula frag. with D.E.| right 10 13 GLP=32 Fused
LG=25
SLC=23
. . . - _ Chopmark;
1124207 |Sus domesticus pig scapula frag. with D.E.| left 10 12 Glz_spéggzlﬁ- Fused Chopped through
SLC=22
1124208  |Sus domesticus pig scapula frag. with D.E.| left 10 11 GLP=32 Fused Chopped through
BG=24

125



SLC=25

1124209  (Sus domesticus pig scapula frag. with D.E.| left 10 19 GLP=40 Fused
LG=30 BG=27

1124210  |Sus domesticus pig scapula gag fvr\g;h right 20 20 SLC=21

1124211 |Sus domesticus pig scapula gag fvr\g;h left 20 20 SLC=21

1124212 |Sus domesticus pig scapula dis. frag. left 15 9

1124213 |Sus domesticus pig scapula dis. Body frag. | right 5-10 8

1124214 |Sus domesticus pig scapula dis. frag. left 10-15 8 gnawing marks

1124215  |Sus domesticus pig scapula dis. frag. right 10-15 8

1124216  |Sus domesticus pig scapula body frag. right 10 7

1124217 |Sus domesticus pig scapula body frag. right 10 10

1124218  |Sus domesticus pig scapula body frag. right 10-15 13

1124219  |Sus domesticus pig scapula dis. Body frag. | right 10-15 10

1124220 Cg\;;irsazriifils sheep/goat scapula dis. Body frag. | right 10 5

1124221 Cg\;;irsazriifils sheep/goat scapula dis. frag. left 10 2

1124222 Cg\;;irsazriifils sheep/goat scapula flgag fer; ;h right 10 6

1124223 Cg\;;irsazriifils sheep/goat scapula frag. with D.E.| left 10 6 LG(:SBZIL{FE%;‘;:N Fused

1124224 Cg\;;irsazriifils sheep/goat scapula frag. with D.E.| left 10 8 LG%E%%:N Fused

1124225 Bos taurus cattle mandibula frag. right <5 23

1124226 Bos taurus cattle cranium frag. left <5 11

1124227 Bos taurus cattle cranium frag. - <5 33

1124228 Bos taurus cattle mandibula frag. - <5 9

1124229 Bos taurus cattle cranium frag. right <5 30

1124230 Bos taurus cattle cranium frag. left <5 14

1124231 Bos taurus cattle cranium frag. right <5 26

1124232 ngirzzriire;ﬂs sheep/goat cranium frag. - <5 13

1124233 ngirzzriire;ﬂs sheep/goat cranium frag. right <5 24

1124234 C(;\;;irsa?]riireis sheep/goat cranium frag. - - 4

1124235 C(;\;;irsa?]riireis sheep/goat cranium frag. left <5 2

1124236 C(;\;;irsaﬁ:iireis sheep/goat| mandibula frag. right - 4

1124237 faﬁiiilri];is dog mandibula frag. right - 20

1124238 (Sus domesticus pig tibia body frag. left 35-40 19 chopmark

1124239 C(;\;;irsa?]riireis sheep/goat| mandibula frag. left 5-10 5

1124240 Coa\;;irszj\riirecslﬁs sheep/goat| mandibula frag. left 10 12

1124241 c(;\;;irsairiifcstljs sheep/goat| mandibula frag. left 5 4

1124242 c(;;irsaahriif;/]s sheep/goat | mandibula frag. right 10-15 9

1124243 c(;;irsaahriif;/]s sheep/goat | mandibula frag. - <5 2

1124244 Coa\;;irszj\riirecslﬁs sheep/goat | mandibula frag. - 5 4

1124245 Bos taurus cattle cranium frag. - 5-10 24

1124246  |Sus domesticus pig cranium frag. left 5-10 11

1124247  |Sus domesticus pig cranium frag. right 5-10 10
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1124248  |Sus domesticus pig cranium frag. left 5-10 5 -
usnr. Taxon Animal Skeletal element | Bone element [Body side conseorvation weight | Measurement Epiphyseal Dental Age Notes
(%) (9) s (mm) fusion
1124249  |Sus domesticus pig mandibula frag. left 5-10 6 -
1124 250 Bos taurus cattle cranium frag. - - 42 -
1124251 ng:;zri':;ﬁs sheep/goat | mandibula frag. - 5-10 9 -
1124 252 ng:;zri':;ﬁs sheep/goat | mandibula frag. right 10 8 -
1124 253 Bos taurus cattle mandibula frag. right 5-10 22 - cutmark
1124 254 C(;\;;Irsa?rilfcstljs sheep/goat cranium frag. - - 20 -
1124256  |Sus domesticus pig axis frag. - 60 11 -
. . vertebra
1124257  |Sus domesticus pig thoracales frag. - 30-40 6 -
. . vertebra
1124258 (Sus domesticus pig lumbales frag. - 30 2 -
. . vertebra
1124259  (Sus domesticus pig thoracales frag. - 30-40 7 - chopped through
. . vertebra
1124260  [Sus domesticus pig Jumbales frag. - 20 4 -
. . vertebra
1124261  |Sus domesticus pig Jumbales frag. - 25-30 7 - chopped through
. . vertebra
1124262  |Sus domesticus pig Jumbales frag. - 45-50 10 -
. . vertebra
1124263  |Sus domesticus pig thoracales frag. - - 6 -
. . vertebra
1124264  |Sus domesticus pig Jumbales frag. - 95-100 15 -
. . vertebra
1124265  |Sus domesticus pig Jumbales frag. - 30-40 4 -
. . vertebra
1124266  |Sus domesticus pig thoracales frag. - 50 8 -
1124267  |Sus domesticus pig vertebra frag. - - 2 - chopped through
. . vertebra
1124268 |Sus domesticus pig thoracales frag. - 10-15 3 - chopped through
. . vertebra
1124269  |Sus domesticus pig Jumbales frag. - 10-15 3 - chopped through
1124270  |Sus domesticus pig vert_ebra frag. - 20-25 6 -
cervicales
. . vertebra
1124271 |Sus domesticus pig Jumbales frag. - 40 4 - chopped through
1124272 C(;\;;Irsa?]rilreis sheep/goat vertebra frag. - - 4 - chopped through
Ovis aries/ vertebra
1124273 Capra hircus sheep/goat cervicales frag. - 50 10 - chopped through
Ovis aries/ vertebra
1124274 Capra hircus sheep/goat cervicales frag. - 45-50 7 -
Ovis aries/ vertebra
1124275 Capra hircus sheep/goat Jumbales frag. - 40-45 7 -
Ovis aries/ vertebra
1124276 Capra hircus sheep/goat Jumbales frag. - 25-30 3 -
1124277 ng'rzzri're;ﬂs sheep/goat axis frag. - 25-30 8 -
1124278 C?;;Ir;?]rilrecslﬁs sheep/goat axis frag. - 25-30 7 -
1124279 Coa\pglrszj\rilrecslﬁs sheep/goat atlas frag. - 80-90 17 - chopmark
1124280 Cg;gi?f;ﬁs sheep/goat axis frag. - 75-80 12 -
1124281 Cg\;;lrsazrilrecstljs sheep/goat axis frag. - 70-75 15 -
1124282 Bos taurus cattle vertebra frag. - 70-80 32 -
thoracales
1124283 Bos taurus cattle vertebra frag. - 30 17 -
lumbales
1124284 Bos taurus cattle vertebra frag. - 30 28 -
1124285 Bos taurus cattle vertebra frag. - 40-50 27 -
thoracales
1124 286 Bos taurus cattle vertebra frag. - 20-30 21 -
lumbales
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vertebra

1124 287 Bos taurus cattle cervicales frag. - 20-30 23
1124 288 Bos taurus cattle vertebra frag. - 10-20 12
vertebra
1124 289 Bos taurus cattle Jumbales frag. - 10-20 10
Ovis aries/ vertebra
1124290 Capra hircus sheep/goat Jumbales frag. - 30-40 16
Ovis aries/ .
1124291 Capra hircus sheep/goat axis frag. - 30-40 14 chopped through
vertebra
1124292 Bos taurus cattle thoracales frag. - 80 36
1124293 Bos taurus cattle vertebra frag. - - 17
1124294 Bos taurus cattle axis frag. - 10-15 19
1124295 Bos taurus cattle mandibula frag. - - 12
1124 296 Ovis ar_|es/ sheep/goat costa frag. with P.E. | left - 3
Capra hircus
1124297 Ovis ar_|es/ sheep/goat costa frag. with P.E. | left - 5
Capra hircus
1124298 Ovis ar_|es/ sheep/goat costa frag. with P.E. | left - 4
Capra hircus
1124299 Ovis ar_les/ sheep/goat costa frag. with P.E. | left - 2
Capra hircus
Ovis aries/ . ;
1124300 Capra hircus sheep/goat costa frag. with P.E. | right - 3
Ovis aries/ .
1124301 Capra hircus sheep/goat costa pr. frag. right - 1
1124302 |Sus domesticus pig costa pr. frag. left - 2
1124303  [Sus domesticus pig costa frag. with P.E. | left - 4
1124304  (Sus domesticus pig costa frag. with P.E. | left - 5
1124305  (Sus domesticus pig costa frag. with P.E. | right - 1
1124306 Bos taurus cattle costa frag. with P.E. | left - 9
1124307 Bos taurus cattle costa P.E.frag. right - 5
1124 308 Bos taurus cattle costa P.E.frag. right - 7
1124 309 Bos taurus cattle costa frag. - - 6
1124310 Capra hircus goat horn frag. right - 80
1124311 Ovis aries sheep horn frag. left - 50
1124312 Ovis aries sheep horn frag. left - 29
- frag. with
1124313 Ovis aries sheep horn cranium frag, left - 8
1124314 Capra hircus goat horn frag. right - 48
. frag. with M2i, 30m,
1124315 Bos taurus cattle  [mandibula, teeth Mii left 124 subadult (f,)
1124316 Bos taurus cattle teeth M1i frag. - 80-90 12 (k)
1124317 Bos taurus cattle teeth Pma3i frag. - 90 9 (9)
1124318 Bos taurus cattle teeth Pma3i frag. - 70 7 (h)
1124319 Bos taurus cattle teeth Ma3i frag. left 70-80 19 k)
1124320 Bos taurus cattle teeth M3s frag. right 80-90 40 (-k)
1124321 Bos taurus cattle teeth M3s frag. right 70-80 28 (k-1)
1124322 Bos taurus cattle teeth M3s frag. right 80-90 26 (k-1
1124323 Bos taurus cattle teeth M1s frag. right 80-90 41 (k-1)
1124324 Bos taurus cattle teeth M1s frag. right 50-60 11 (-k)
1124325 Bos taurus cattle teeth M3s frag. left 60 29 (9)
Ovis aries/ . frag. with M3i,| . 46y
1124326 Capra hircus sheep/goat [mandibula, teeth Pmdi, Pm3i right 45-50 38 (g.kj.wear)
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usnr. Taxon Animal | Skeletal element | Bone element [Body side conszjr/\;)ation we(igg)ht Mezs(l;:}nn)]ent EpfiSSri]X;eal Dental Age Notes
1124327 Ovis ar_les/ sheep/goat mandibula, teeth|frag. with M3i | left 10-15 18 24 m (b-c)
Capra hircus
Ovis aries/ . frag. with 3-12m (g,
1124328 Capra hircus sheep/goat mandibula, teeth dPmdi. dPm3i left 25 7 wear)
Ovis aries/ . frag. with .
1124329 Capra hircus sheep/goat mandibula, teeth Pmdi, dP3i right <10 7 18m
Ovis aries/ frag. with M3i,
1124330 c . sheep/goat mandibula, teeth| M1i, Pmdi, right 36 36-48 m
apra hircus ' \
Pm3i, Pm2i
Ovis aries/ . frag. with M3i, 24-36 m (d-e,
1124331 Capra hircus sheep/goat mandibula, teeth M2i, M1 left 15-20 33 0,9
1124332 Ovis aries/ sheep/goat mandibula, teeth frag. with left - 2 rr?llitze;'h
Capra hircus ! dPm2i - !
eruption Pm2
Ovis aries/ : . .
1124333 Capra hircus sheep/goat |mandibula, teeth|frag. with M3i | left 10 8
Ovis aries/ frag. with M2s, 24-36 m (h,
1124334 B sheep/goat | cranium, teeth | M1s, Pmds, right - 19 h, wear,
Capra hircus
Pm3s wear)
- frag. with M2s
Ovis aries/ . o 24-36 m (h,
1124335 Capra hircus sheep/goat | cranium, teeth | M1s, Pmds, right - 32 g, wear)
Pm3s, Pm2s
Ovis aries/ .
1124336 Capra hircus sheep/goat teeth M2i frag. left 90 7 (g-h)
Ovis aries/ .
1124337 Capra hircus sheep/goat teeth Ms3i frag. left 80-90 8 (b)
Ovis aries/ : :
1124338 Capra hircus sheep/goat teeth M1i frag. right 90 4 (g-h)
Ovis aries/ .
1124339 Capra hircus sheep/goat teeth M1i frag. left 90 3 (9)
Ovis aries/ .
1124 340 Capra hircus sheep/goat teeth M2i frag. left 80-90 5 ()]
Ovis aries/ . .
1124 341 Capra hircus sheep/goat teeth M1i frag. right 90 3 (g-h)
Ovis aries/ . .
1124342 Capra hircus sheep/goat teeth M1i frag. right 90 2 (9)
Ovis aries/ . .
1124343 Capra hircus sheep/goat teeth M2i frag. right 80 5 (9)
1124 344 Ovis ar_les/ sheep/goat teeth Ms3i frag. left 60 2
Capra hircus
Ovis aries/ . .
1124345 Capra hircus sheep/goat teeth Pm4i frag. right 90 2 (9)
1124 346 Ovis ar_les/ sheep/goat teeth dPma3i frag. left 80-90 <1
Capra hircus
Ovis aries/
1124 347 Capra hircus sheep/goat teeth dP4 frag. left 70-80 2 (9
Ovis aries/ .
1124 348 Capra hircus sheep/goat teeth Li frag. left 90 1
Ovis aries/
1124349 Capra hircus sheep/goat teeth M1s frag. left 80-90 4 (g-h)
Ovis aries/ .
1124350 Capra hircus sheep/goat teeth M2s frag. right 80-90 6 (d-e)
Ovis aries/ .
1124351 Capra hircus sheep/goat teeth M2s frag. right 80 5 (g-h)
Ovis aries/
1124 352 Capra hircus sheep/goat teeth M2s frag. left 70-80 5 (g-h)
Ovis aries/
1124353 Capra hircus sheep/goat teeth M1s frag. left 80-90 4 (g9-h)
Ovis aries/
1124354 Capra hircus sheep/goat teeth Pm4s frag. left 80 2 (g-h)
Ovis aries/
1124355 Capra hircus sheep/goat teeth Pmd4s frag. left 80 1
1124356 |Equus caballus| horse teeth frag. S. left 80-90 55
1124357 Equus asinus | donkey teeth Ma3i frag. left 90 17
1124358 Equus asinus | donkey teeth M2i frag. left 90 17
1124359 ([Equus caballus| horse teeth Li frag. left - 14
. . frag. with M1i,| .
1124 360 Felis catus cat mandibula, teeth Pmdi, Pm3i, Ci right 45-50 5 adult
frag. with
1124361  |Sus domesticus pig mandibula, teeth| (M3i), M2i, right - 32 7—14ema()V, a
M1i, Pm4i '
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1124362  |Sus domesticus pig mandibula, teeth|frag. with M3i | right - 16 SUDa?l(J;)/adUI
. . 16-24 m,
1124363  |Sus domesticus pig mandibula, teeth frag. V,\\;:g: M, left - 34 - subadult (1/2
U, a)
. . . frag. with M3i,| . R 14-21 m (a-b,
1124364  |Sus domesticus pig mandibula, teeth M2i, MLi right 36 de
1124365  |Sus domesticus pig mandibula, teeth|frag. with M3i | left - 23 - old (j-k)
1124366  |Sus domesticus pig mandibula, teeth|frag. with M3i | right 70-80 29 - adult (c)
1124367  |Sus domesticus| pig  |mandibula, teeth frag. m;’: M2i, right - 5 12'165' @b,
1124368  |Sus domesticus pig mandibula, teeth frag. V,\\;:tlr: Mai, left - 19 - 12-16 m (a,e)
1124369  |Sus domesticus pig mandibula, teeth| frag. with C1i | right - 41 - female
frag. with
. . . 11i(right), R R
1124370 |Sus domesticus pig mandibula, teeth ILi(left), 24
12i(left)
1124371 |Sus domesticus pig mandibula, teeth frag. \INzllth 14, right - 17 - 14-18 m
1124372 |Sus domesticus pig cranium, teeth | frag. with I1s | right - 9
frag. with M2s,
1124373 |Sus domesticus pig cranium, teeth | M1s, Pmds, right - 30 - >24 m
Pm3s
1124374 |Sus domesticus pig cranium, teeth |frag. with M3s | left - 18 - adult (b-c)
frag. with M2s, o
1124375  |Sus domesticus pig cranium, teeth | M1s, Pmds, left - 31 >S5y (. kel
wear)
Pm3s
1124376  |Sus domesticus pig cranium, teeth frag. V,\\;:g; M3, right - - >5y(g-h, I)
) . ) frag. with M2s,| . . o
1124377 |Sus domesticus pig cranium, teeth M1s, Pmds right - 16 24 m (d-e, j,)
1124378  |Sus domesticus pig teeth frag. with M3s| right 80 10 - (@)
frag. with M2s, .
1124379 |Sus domesticus pig cranium, teeth | M1s, Pmds, right - 21 - 24 m (b-c, k,) belltl)ggss\év(;th
Pm3s ’
1124380  |Sus domesticus pig teeth M3s frag. right 70-80 8 - (@) belltl)ggss\;vgth
1124381 |Sus domesticus|  pig cranium, teeth frag. with M3s,| g, - 29 - 21-27 m (c-d,
M2s e)
1124382 |Sus domesticus pig cranium, teeth |frag. with M3s| right - 10 - >5Y (h-j)
1124383  (Sus domesticus pig teeth M1i frag. left 80 4 - )
1124384  |Sus domesticus pig teeth Pm4i frag. right 95 2 - (@)
1124385  (Sus domesticus pig teeth frag. - 10-20 <1
1124386  [Sus domesticus pig teeth 12i frag. left 90 4
1124387  |Sus domesticus pig teeth | frag. - 40-50 2
1124388  [Sus domesticus pig teeth 12i frag. right 80 3
1124389  |Sus domesticus pig teeth 12i frag. right - 4
1124390  (Sus domesticus pig teeth | frag. - 50 2
1124391 |Sus domesticus pig teeth 13i frag. right 80-90 2
1124392 (Sus domesticus pig teeth 11i frag. left 90 2
1124393 (Sus domesticus pig teeth 11i frag. right 70 2
. . . . not yet
1124394  |Sus domesticus pig teeth 12i frag. right - 1 erupted
1124395  |Sus domesticus pig teeth 11s. frag. right 60 1
1124396  [Sus domesticus pig teeth 11s. frag. left 90-100 2
1124397  |Equus caballus| horse teeth Li frag. - - 4
1124398  (Sus domesticus pig teeth C1s frag. left - 6 - male
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1124399  |Sus domesticus pig teeth Cls frag. right - 6 - male
1124400  |Sus domesticus pig teeth Cli frag. right - 12 - male
1124401 |Sus domesticus pig teeth Cli frag. right - 12 - male
1124402 |Sus domesticus pig teeth Cli frag. right - 4 - male
1124403  |Sus domesticus pig teeth Cli frag. right - 3 - male
1124404  |Sus domesticus pig teeth Cli frag. right - 4 - male
1124405  |Sus domesticus pig teeth Cli frag. right - 6 - male
1124406  |Sus domesticus pig teeth Cli frag. right - 8 - male
1124407  |Sus domesticus pig teeth Cli frag. left - 2 - male
1124408  |Sus domesticus pig teeth Cli frag. left - 13 - male
1124409  (Sus domesticus pig teeth Cli frag. left - 6 - male
1124410  |Sus domesticus pig teeth Ci frag. - - 2 - female
GL=62,5
Gallus gallus . : 17 S
1124411 domesticus chicken humerus com. right 100 2 Bp_Bld7:?§_6
Gallus gallus : - GL=72 BP=18
1124412 domesticus chicken humerus com. right 95-100 3 SC=6 Bd=15
1124413 Gallus g_allus chicken humerus frag. with D.E.| left 30-35 <1 Bd=14
domesticus
Gallus gallus . . o B
1124414 domesticus chicken ulna frag. with P.E. | left 50-55 1 Dip=10 Bp=7
1124415 Gallus g_allus chicken ulna frag. with P.E. | left 60-70 1 Dip=11 Bp=7
domesticus
GL=70
1124416 Gallus gallus chicken ulna com. left 100 2 Dip=12 Bp=9
domesticus SC=5 Did=8,5
1124417 Gallus g_allus chicken ulna frag. with P.E. | right 60-70 1 Dip=11 Bp=7
domesticus
1124418 Gallus g_allus chicken ulna frag. with D.E.| left 60 2 Did=7
domesticus
1124419  |Galliformes sp. | galliforms radius frag. with D.E. - 25 <1 Bd=4
Gallus gallus vertebra
1124 420 domes%icus chicken (lumbales, frag. - 40-45 1 -
sacrum)
Gallus gallus frag. with
1124421 / chicken femur P.E.frag. with | left 80-90 3 SC=6
domesticus
D.E.frag.
Gallus gallus . frag. with . i
1124422 domesticus chicken femur P.E frag. right 70-75 4
Gallus gallus . . Bd=13
1124423 domesticus chicken femur frag. with D.E. | left 50-55 2 Dd=10,5
1124424 Gallus g_allus chicken tibiotarsus frag. with right 50-60 2 -
domesticus P.E.frag.
1124 425 Gdallus g_allus chicken tibiotarsus  |frag. with D.E. | right 30-35 1 Bd=12 Dd=11
omesticus
1124 426 Gallus g_allus chicken tibiotarsus frag. with left 70-80 3 -
domesticus D.E.frag.
1124 427 Gallus g_allus chicken tibiotarsus frag. with right 60-70 4 -
domesticus D.E.frag.
Gallus gallus . GL=65 Bp=11
1124428 domesticus chicken |tarsometatarsus com. left 95-100 2 SC=6 Bd=12
Gallus gallus . - ! B
1124429 domesticus chicken |tarsometatarsus |frag. with P.E. | right 70-80 1 Bp=11
1124430 | Gallusgallus |y o, (carpometacarpu o, fight | 95-100 1 | GL=34Bp=9
domesticus S Did=7
1124431 bird costa frag. - - 2 -
1124432 bird costa frag. - - <1 -
1124433 bird phalanx frag. - - <1 -
1124434 bird metacarpus frag. - - 1 -
1006 1 Bos taurus cattle humerus flgag. fvr\;' gh left 70-80 283 Bd=85 Fused
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10062 Sus domesticus | pig/boar humerus D.E.frag. left 20 28 - Fused
Ovis
10063 aries/Capra |sheep/goat humerus D.E.frag. right 20-25 12 - Fused
hircus
Ovis
1006 4 aries/Capra |sheep/goat humerus D.E.frag. right 25 17 - cutmark
hircus
10065 Sus domesticus pig humerus D.E.frag. left 15-20 20
1006 6 Sus domesticus pig humerus D.E.frag. left 15-20 12 Bd=35 Fused
10067 Sus domesticus pig humerus D.E.frag. left 30-40 38
10068 Sus domesticus pig humerus D.E.frag. left 40 26
10069 Sus domesticus pig humerus D.E.frag. left 30 22
1006 10 Sus domesticus pig humerus D.E.frag. left 15-20 11
1006 11 Sus domesticus pig humerus D.E.frag. left 10-15 8
frag. with .
1006 12 Bos taurus cattle metatarsus P.E frag. right 15-20 26 - Fused
1006 13 Sus domesticus pig radius frag. with P.E. | left 25 12 Bp=28 Dp=22 | Fused
Ovis
1006 14 aries/Capra |sheep/goat radius frag. with P.E. | left 10-15 5 Bp=28 Dp=15 | Fused
hircus
Ovis
1006 15 aries/Capra |sheep/goat radius P.E.frag. right 5-10 3 - Fused
hircus
Ovis
1006 16 aries/Capra |sheep/goat radius P.E.frag. left 10 5 - Fused
hircus
Ovis ;
. . dis. body frag. | .
1006 17 ar|e§/Capra sheep/goat radius with ulna frag, right 20 8 - Fused
hircus
Ovis
1006 18 aries/Capra [sheep/goat radius dis. frag. right 15-20 10 Bd=29,5 Unfused
hircus
Ovis :
. . frag. with D.E. B
1006 19 ar|e§/Capra sheep/goat radius with ulna frag. left 40 15 Fused
hircus
Ovis
1006 20 aries/Capra |sheep/goat radius body frag. left 50-55 18
hircus
Ovis .
1006 21 aries/Capra |sheep/goat radius frag. with right 5-10 4
: P.E.frag.
hircus
1006 22 Sus domesticus pig radius frag. with D.E.| left 30 16 Bd=35 Fused
Ovis
1006 23 aries/Capra |sheep/goat radius D.E. left 10 2 Bd=25 Unfused
hircus
. frag. with .
1006 24 Bos taurus cattle radius P.E frag. right 5-10 63 - Fused
1006 25 Sus domesticus pig radius frag. with P.E. | left 45-50 27 Bp=32 Fused
) D.E.frag. with B
1006 26 Bos taurus cattle radius ulna frag, left 0-5 16 fused
1006 27 Sus domesticus pig humerus pr. frag. left 20-25 42 - Unfused
1006 28 Sus domesticus pig ulna pr. frag. left 10-15 8
1006 29 Sus domesticus pig ulna pr. frag. right 30 22 BPC=22 cutmark
1006 30 Sus domesticus pig ulna body frag. left 30 20
1006 31 Bos taurus cattle metacarpus dis. frag. left 20 26
Ovis
1006 32 aries/Capra |sheep/goat| metacarpus |frag. with P.E. | left 50-60 13 |Bp=24Dp=17| Fused
hircus
Ovis .
100633 aries/Capra |sheep/goat| metacarpus frag. with right 25 6 - Fused
hi P.E.frag.
ircus
Ovis
1006 34 aries/Capra |sheep/goat| metacarpus |frag. with D.E.| left 25 8 Bd=29 Dd=16 | Fused gnawing marks
hircus
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Ovis
1006 35 aries/Capra |sheep/goat| metacarpus body frag. - 15-20 4 -
hircus
Ovis
1006 36 aries/Capra |sheep/goat| metacarpus body frag. - 20-25 5 -
hircus
1006 37 Bos taurus cattle metapode D.E.frag. - 5 14 -
1006 38 Bos taurus cattle metapode D.E.frag. - 5 12 -
1006 39 Sus domesticus pig metapode D.E.frag. - 15-20 4 Bd=19 Fused
1006 40 Sus domesticus pig metacarpus 3. |frag. with P.E. | right 30 5 Bp=16,5 Fused
. Bp=15,5 B=14
. . frag. with P.E. | . Unfused
1006 41 Sus domesticus pig metatarsus 4. without D.E. right 90 10 é(.SDL.]:r;OS (dis.)
Gl =685 ]
1006 42 Sus domesticus pig metacarpus 1. com. right 95-100 8 5333 53:&]152 In(g;:_')o n
E.D.=57
. Bp=13 B=11
. . frag. withP.E. | . Unfused .
1006 43 Sus domesticus i metatarsus 3. - right 85-90 8 GL]no h burning marks
P19 without D.E. g I£D.]:59 (dis.) 9
1006 44 Sus domesticus pig metatarsus 4. fFr)aEg. f\;‘;'gth right 70 10 Bp=15 Fused
1006 45 Sus domesticus pig metacarpus 4. |frag. with P.E. | left 50 7 Bp=16,5 Fused
. . frag. with .
1006 46 Sus domesticus pig metatarsus 4. P.E frag. right 10-15 2 - Fused
1006 47 Sus domesticus pig metacarpus 4. |frag. with P.E. | left 50 7 Bp=17 Fused
1006 48 Sus domesticus pig metatarsus 2. com. left 95-100 5 GL:E(?SE.)I;]"O Fused cutmarklkc hopmar
. . frag. without [GLIno Unfused
1006 49 Sus domesticus pig metatarsus 2. D.E. left 80-90 2 E.D.=48 (dis.)
. . frag. without R g [GLIno Unfused
1006 50 Sus domesticus pig metatarsus 5. D.E. 80-90 3 E.D.=50 (dis.)
Canis frag. with .
S - Bd=80
1006 51 familiaris dog metatarsus 5. P.E frag. right 75-80 2 Fused
. . frag. without [GL]no Unfused
1006 52 Sus domesticus pig metacarpus 2. DE. left 80-90 2 E.D.=47 (dis.)
1006 53 Sus domesticus pig metacarpus 2. f';alg. f\;\:gth right 50 2 - Fused
. . frag. with P.E. R ~ [GL]no Unfused
1006 54 Sus domesticus pig metapode without D.E. 80-90 3 E.D.=80 (dis.)
right Glpe=56
1006 55 Bos taurus cattle phalanx 1. com. i 95-100 24  |Bp=27SD=23| Fused chopmarks
(front) Bd=26
right Glpe=61
1006 56 Bos taurus cattle phalanx 1. com. hind 95-100 24 |Bp=31SD=26| Fused
(hind) Bd=27
100657 Bos taurus cattle phalanx 1.  |frag. with D.E.| left 5 4 - burning marks
1006 58 Bos taurus cattle phalanx 1.  [frag. with D.E.| left 10 8 -
Glpe=35
Bp=18 SD=16
1006 59 Sus domesticus pig phalanx 1. com. left 95-100 7 Bd=18 Fused
[Glpe]no
E.P.=27
Glpe=40 fusi
1006 60 Sus domesticus pig phalanx 1. com. left 95 7 Bp:égzslzzls In (:rs.;on
[Glpe]=31
: [Glpe]no
1006 61 Sus domesticus pig phalanx 1. frag. without right 80-90 3 E.P.=27 Unfused
P.E. sp=11Bd=13| (Pr)
Glpe=36
[Glpe]no
1006 62 Sus domesticus pig phalanx 1. com. right 95-100 4 E.P.=29 Fused burning mark
Bp=15 SD=11
Bd=14
Glpe=36
[Glpe]no
1006 63 Sus domesticus pig phalanx 1. com. right 100 5 E.P.=29 Fused
Bp=15 SD=12
Bd=14
Glpe=36
1006 64 Sus domesticus pig phalanx 1. com. right 100 4 Bgfllgeé:;flz Fused
Bd=15
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Ovis
1006 65 aries/Capra [sheep/goat| phalanx 1. dis. frag. left 60 2 Bd=10 Fused
hircus
Ovis Glpe=23
1006 66 aries/Capra |[sheep/goat| phalanx 2. com. left 100 2 Bp=11SD=8 | Fused
hircus Bd=9
Capreolus . GL=26 Bp=11
1006 67 capreolus Roe deer phalanx 2. com. right 100 2 SD=7 Bd=8 Fused
GLpe=48
1006 68 Bos taurus cattle phalanx 2. com. right 95-100 12 |Bp=27SD=22| Fused
Bd=23
Glpe=38
1006 69 Bos taurus cattle phalanx 2. com. left 95-100 15 [Bp=28SD=22| Fused
Bd=23,5
GL1=65
. GLm=57
1006 70 Bos taurus cattle astragalus com. right 90 48 D1:33mDm:33
Bd=40
. . GL1=43
1006 71 Sus domesticus pig astragalus com. left 90-95 12 GLm=240
carpalia : . B=385
1006 72 Bos taurus cattle (semilunare) com. right 95-100 10 G \
carpalia . . B35
1006 73 Bos taurus cattle (scafoide) com. right 95-100 8 G
Ovis
1006 74 aries/Capra [sheep/goat| metatarsus body frag. - 15-20 5
hircus
Ovis
1006 75 aries/Capra [sheep/goat| metatarsus body frag. - 20-25 5
hircus
Ovis .
1006 76 aries/Capra [sheep/goat| metatarsus f';aEg. f\:\:th right 40-50 14 - Fused
hircus =1rag.
1006 77 Sus domesticus pig femur dis. frag. right 20-25 22 - Cutmarks
: [GL]no
1006 78 Sus domesticus pig calcaneum frag. without right 90 12 E.P.=64 Unfused
P.E. GB=22 (pr.)
: [GL]no
1006 79 Sus domesticus pig calcaneum frag. without left 90 10 E.P.=71 Unfused
P.E. GB=23 (pr.)
. Ovis In fusion
1006 80 aries/Capra |sheep/goat| calcaneum com. left 95-100 8 GL=55 GB=20 o)
hircus pr.
Ovis
1006 81 aries/Capra |sheep/goat| calcaneum com. right 95-100 10 [GL=62GB=19| Fused
hircus
1006 82 Sus domesticus pig tibia D.E. right 5 3 Bd=25 Dd=22 U?dfiu:;d
1006 83 Sus domesticus pig tibia frag. with D.E.| right 5-10 12 Bd=30 Dd=26 | In fusion
. . _ frag. with .
1006 84 Sus domesticus pig tibia D.E frag. right 10-20 12 - Fused
1006 85 Sus domesticus pig tibia frag. with D.E.| right 40 32 |Bd=30Dd=25| Fused chopmarks
100686 |Sus domesticus|  pig tibia  |frag. with DE.| left | 2530 | 18 | SE2T | Fused
1006 87 Bos taurus cattle tibia frag. with D.E.| left 5 25
Ovis
1006 88 aries/Capra [sheep/goat tibia frag. with D.E.| right 45-50 28 |Bd=27Dd=21| Fused
hircus
1006 89 Sus domesticus pig tibia body frag. left 40 26
1006 90 Sus domesticus pig fibula frag. with D.E.| right 20 3 - Fused
100691 |Sus domesticus|  pig fibula prfrag. e | 20-30 2 . Unfused
without P.E.
. Ovis frag. Con . cutmark/chopmar
1006 92 aries/Capra |sheep/goat femur ) right 20-25 12 - Fused
: P.E.frag. k
hircus
Ovis
1006 93 aries/Capra |sheep/goat femur frag. Con right 25 12 DC=18 Fused
: P.E.frag.
hircus
. . frag. Con ;
1006 94 Sus domesticus pig femur P.E frag. right 20-25 22 Fused
1006 95 Bos taurus cattle humerus P.E.frag. left 10-20 62 - Fused
Ovis
1006 96 aries/Capra [sheep/goat tibia pr. frag. right 10 5
hircus
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Ovis
1006 97 aries/Capra |sheep/goat tibia pr. frag. left 25 13
hircus
frag. with Lo
1006 98 Sus domesticus pig metacarpus 4. P.E.frag. right 80-90 2 é D.=33 Unfused
without D.E. -
1006 99 Sus domesticus pig scapula dis. frag. left 25-30 22 SLC=23 burning marks
1006100  |Sus domesticus pig scapula dis. frag. left 20 23
1006101  |Sus domesticus pig scapula D.E.frag. left 5-10 8 LGSZLtsP;gl:ze da{lglj:r(r)llsur
Ovis GLP=34
1006 102 aries/Capra |sheep/goat scapula D.E.frag. left 10 6 LG=24 Fused
hircus BG=235
Ovis . _
1006 103 ari?fipra sheep/goat scapula gag fvr\g ;h right 10-20 8 LGEIZ‘ 4C é%;gzzz Fused
ircu
1006104  (Sus domesticus pig scapula gag. fvrva: ;h right 20 18 SBLGC::2222 Fused cutmarks
1006105  [Sus domesticus pig scapula dis. frag. left 15-20 14
1006 106 Bos taurus cattle scapula body frag. - 10 20
1006 107 Bos taurus cattle scapula body frag. - 15 26
Ovis
1006 108 aries/Capra |sheep/goat pelvis frag. right 5-10 6 SH=8 SB=14
hircus
Ovis
1006 109 aries/Capra |sheep/goat pelvis frag. right 10 4 - gnawing marks
hircus
1006110  |Sus domesticus pig pelvis frag. left 15-20 20 cutmark{(chopmar
Ovis
1006 111 aries/Capra |sheep/goat pelvis frag. right 10-20 8
hircus
Ovis
1006 112 aries/Capra |sheep/goat pelvis frag. right 5-10 7
hircus
Ovis
1006 113 aries/Capra |sheep/goat pelvis frag. right 5-10 8
hircus
1006 114 faﬁ?lri];is dog pelvis frag. left 20 12 LAR=22 | Fused
frag. without
1006115  |Sus domesticus pig radius D.E.PWEithout - 80 2 [é?lglg% E'[?:'; Urf_l;ss?
1006 116 Bos taurus cattle mandibula frag. right 20 140
1006117  [Sus domesticus pig fibula dis. frag. left 45-50 4
1006118  |Sus domesticus pig mandibula frag. - 5-10 14
1006119  [Sus domesticus pig cranium frag. right 5-10 8
1006 120 Bos taurus cattle pelvis frag. right 5-10 30
1006121 |Sus domesticus pig ulna body frag. left 30 18 - chopmarks
1006122  [Sus domesticus pig scapula frag. right 15-20 8
Ovis
1006 123 aries/Capra |sheep/goat cranium frag. right <5 5
hircus
1006 124 Bos taurus cattle cranium frag. right <5 10
1006 125 Bos taurus cattle humerus D.E.frag. left 5-10 37
1006126  |Sus domesticus pig mandibula frag. right 5 8
1006127  [Sus domesticus pig mandibula frag. right 2-5 7
1006 128 Bos taurus cattle costa frag. - - 20
1006 129 Bos taurus cattle costa pr. frag. - - 18
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1006 130 Bos taurus cattle costa frag. - - 14 -
1006 131 Bos taurus cattle costa dis. frag. - - 6 -
1006 132 Bos taurus cattle costa frag. - - 8 -
1006 133 Bos taurus cattle costa pr. frag. right - 19 - cutmarklkc hopmar
1006 134 Bos taurus cattle costa frag. with P.E. | left - 12 - In fusion
1006135  |Sus domesticus pig costa pr. frag. left - 4 -
1006136  [Sus domesticus pig costa pr. frag. left - 5 - cutmarks
. . pr. frag. with : R .
1006137  |Sus domesticus pig costa P.E frag. right 2
. . frag. with - ) cutmark/chopmar
1006138  |Sus domesticus pig costa P.E frag. right 3 K
. . frag. with : .
1006139  |Sus domesticus pig costa P.E frag. right - 5
. . frag. with
1006140  [Sus domesticus pig costa P.E frag. left - 8
. . frag. with . .
1006141 [Sus domesticus pig costa P.E frag. right - 4
; . frag. with .
1006142  [Sus domesticus pig costa P.E frag. left - 3
. . frag. with .
1006143  |Sus domesticus pig costa P.E frag. right - 6 -
. . frag. with .
1006144  |Sus domesticus pig costa P.E frag. right - 2
. . frag. with
1006145  |Sus domesticus pig costa P.E frag. left 2
. . frag. with
1006146  [Sus domesticus pig costa P.E frag. left - 6
1006147  [Sus domesticus pig costa frag.PwElthout left - 6 - Unfused
1006148  [Sus domesticus pig costa frag.PwElthout right - 7 - Unfused
1006149  [Sus domesticus pig costa pr. frag. left - 3 -
Ovis
1006 150 aries/Capra |sheep/goat costa pr. frag. right - 2 -
hircus
Ovis .
1006 151 aries/Capra |sheep/goat costa frag. with right - 4 -
: P.E.frag.
hircus
1006152  [Sus domesticus pig sacrum frag. - 40 13 - chopmark
LCDe=37
LAPa=41
1006153  [Sus domesticus pig axis frag. - 80-90 16 BFcr=45
Bpacd=37
BFcd=28,5
. . vertebra
- - =27
1006154  |Sus domesticus pig thoracales frag. 40-50 13 BFcd
LCDe=31
. . . BFcr=47
1006155  |Sus domesticus pig axis frag. - 70-80 14 Bpacd=34
BFcd=29
. . vertebra -
1006156  [Sus domesticus pig thoracales frag. - 30 8 PL=32
Ovis vertebra
1006 157 ar|e§/Capra sheep/goat cervicales frag. - 20-30 12 -
hircus
Ovis vertebra
1006 158 aneg/Capra sheep/goat thoracales frag. - 25-30 4 -
hircus
Ovis vertebra
1006 159 aneg/Capra sheep/goat thoracales frag. - 25-30 1 -
hircus
. . vertebra
1006160  [Sus domesticus pig thoracales frag. - 10 2 -
. . vertebra
1006161  |Sus domesticus pig thoracales frag. - 15-20 2 -
. . vertebra
1006162  |Sus domesticus pig thoracales frag. - 20 4 -
Ovis
. vertebra
1006 163 arlﬁ?:guaspra sheep/goat thoracales frag. - 20 2 -
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. . vertebra
1006164  |Sus domesticus pig Jumbales frag. - 25-30 3 -
. . vertebra
1006165  |Sus domesticus pig Jumbales frag. - 30 4 -
Ovis
1006 166 aries/Capra |sheep/goat sacrum frag. - 5-10 3 -
hircus
. . vertebra
1006167  |Sus domesticus pig Jumbales frag. - 10-20 4 -
. . vertebra
1006168  [Sus domesticus pig cervicales frag. - 20-25 5 -
. . vertebra -
1006169  [Sus domesticus pig thoracales frag. - 15-20 4 PL=24
. . vertebra
1006170  |Sus domesticus pig Jumbales frag. - 20-30 5 -
’ . vertebra
1006171 |Sus domesticus pig Jumbales frag. - 10-15 2 -
. . vertebra
1006172 |Sus domesticus pig Jumbales frag. - 20-25 6 -
vertebra BFcr=39
1006173 Bos taurus cattle thoracales frag. - 50-55 26 HFer=30
1006 174 Bos taurus cattle vertebra frag. - 30-40 47 PL=67 burnmark
1006 175 Bos taurus cattle vertebra frag. - - 19 -
Ovis
1006 176 aries/Capra |sheep/goat atlas frag. - 20 7 -
hircus
1006177 | Bostaurus | cattle vertebra frag. . 30-40 19 .
cervicales
1006 178 Bos taurus cattle atlas frag. - 25-30 55 -
1006179  |Sus domesticus pig atlas frag. - 20 5 -
1006180  |Sus domesticus pig fibula body frag. right 25-30 3 -
. . frag. without . [GL]no
1006181  [Sus domesticus pig metatarsus 2. DE. right - 2 ED=41 Unfused
1006182  [Sus domesticus pig radius body frag. - 70-80 2 SD=8 fetus
1006183  |Sus domesticus pig metacarpus fragbv'vllzt'hout - 80 2 E.DFSZL7]nSOD:7 fetus
1006 184 Felis catus cat humerus frag. with D.E.| right - 3 Bd=16,5 Fused
1006185  |Sus domesticus pig fibula body frag. left - 2 -
1006 186 Felis catus cat radius frag. with P.E. | right 30-40 1 BP=11 Fused
1006187  |Sus domesticus pig costa frag. - - 5 - chopmark
1006 188 medium vertebra frag. - - 7 -
mammal
1006 189 medium vertebra frag. - - 3 -
mammal
1006 190 Bos taurus cattle cranium frag. left <5 12 -
1006191  [Sus domesticus pig pelvis frag. - - 1 -
Ovis frag. with
1006 192 aries/Capra [sheep/goat| metatarsus P Ig fra left 15-20 15 - Fused
hircus =ag.
Ovis
1006 193 aries/Capra [sheep/goat| metatarsus body frag. - 30-40 3 -
hircus
. . tarsalia
1006194  |Sus domesticus pig (cuboide) frag. - 60-70 8
1006195  [Sus domesticus pig mandibula frag. left 5-10 10 -
Ovis
1006 196 aries/Capra |sheep/goat tibia body frag. - 25 8 -
hircus
Ovis
1006 197 aries/Capra |sheep/goat tibia body frag. - 30-40 9 -
hircus
Ovis
1006 198 aries/Capra |sheep/goat femur body frag. - 20-25 5 - cutmark
hircus

137



1006 199 Bos taurus cattle metapode dis. frag. - <5 <1 burnmarks
1006200  |Sus domesticus pig radius body frag. - 80 <1 SD=5,5 Fetus
1006201  [Sus domesticus| pig  |metapode 2 or 5 fragb"."ét.hom - 80 <1 IoLine | Young
1006202  |Sus domesticus pig metapode dis. frag. left 40 <1 Young
without D.E.
. . dis. frag.
1006203  |Sus domesticus pig metapode without D.E. left 40 <1
Ovis
1006 204 aries/Capra |sheep/goat humerus dis. frag. left 25 2
hircus
Ovis
1006 205 aries/Capra |sheep/goat| metacarpus dis. frag. right 40
hircus
Ovis
1006 206 aries/Capra |sheep/goat scapula dis. frag. left 20-25
hircus
Ovis
1006 207 aries/Capra |sheep/goat tibia body frag. - 20-25
hircus
Ovis
1006 208 aries/Capra |sheep/goat tibia body frag. - 20
hircus
1006208 | Dama Dama Fg';‘;‘r” tibia PEfrag | left | 5-10 21
Ovis
1006 210 aries/Capra [sheep/goat horn frag. - - 38
hircus
Ovis
1006211 aries/Capra |sheep/goat horn frag. - - 47
hircus
Ovis
1006 212 aries/Capra |sheep/goat horn frag. - - 48
hircus
Ovis
1006 213 aries/Capra |sheep/goat horn frag. - - 5
hircus
Ovis
1006214 aries/Capra |sheep/goat horn frag. - - 9
hircus
Ovis
1006 215 aries/Capra |sheep/goat horn frag. - - 3
hircus
Ovis
1006 216 aries/Capra |sheep/goat horn frag. - - 10
hircus
1006217  |Sus domesticus|  pig cranium, teeth frag. v'\\;:tlz M2s, right - 19 (c.e)
1006218  [Sus domesticus pig cranium, teeth |frag. with M2s - - 6 (k)
1006219  |Sus domesticus pig teeth M3s frag. right 40 6 (@)
1006220  |Sus domesticus pig teeth M2 frag. - 60 5 @)
1006221  |Sus domesticus pig cranium, teeth |frag. with M2s - - 7 (d)
1006222  |Sus domesticus pig teeth M3 frag. - 50 8 (c,)
1006223  |Sus domesticus pig teeth frag. - - 3
1006224  |Sus domesticus | pig/boar teeth Cli frag. right - 12 male
1006225  [Sus domesticus | pig/boar teeth Cli frag. right - 10 male
1006226  |Sus domesticus| pig/boar teeth C1s frag. - - 11 male
1006227  |Sus domesticus | pig/boar teeth Cli frag. s - 18 male
1006228  |Sus domesticus pig mandibula, teeth|frag. with M1i| right - 17 (flg)
1006229  |Sus domesticus| pig/boar teeth Cli frag. left - 8 male
1006230  (Sus domesticus | pig/boar teeth Cli frag. left - 4 male
1006231  |Sus domesticus| pig/boar teeth C frag. - - 3 male
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Canis

1006 232 e dog teeth C frag. - - 3
familiaris
usnr. Taxon Animal | Skeletal element | Bone element [Body side cons?ur/\; )a tion we(lgg)ht Mez:s(lrj;emn)]ent Epf'lﬁ)sr;gzeal Dental Age Notes
1006 233 Bos taurus cattle teeth M 1nggM25 - 80-90 29 (b)
1006 234 Bos taurus cattle teeth Ms3i frag. left 70 22
1006 235 Bos taurus cattle  [mandibula, teeth frag. ;vnfz. M1, - - 40 (f-g)
1006 236 Bos taurus cattle teeth M 1;21;'\/'2' - 80-90 17
1006 237 Bos taurus cattle teeth M1s frag. - 80-90 24 (h)
Ovis TN 8-10y, (g, m
1006 238 an?/Capra sheep/goat mandibula, teeth Pm4i. Pm3i, right - 44 min, 1)
ircus -
Pm2i
frag. with M3i, s }
1006239  |Sus domesticus pig mandibula, teeth| M2i, M1i, left - 38 Mgzli;ﬂ 14b211 rr;)(u,
Pm4i 7
Ovis
1006 240 aries/Capra |sheep/goat teeth M 15% or M2s left 80-90 6 (f-9)
) rag.
hircus
Ovis
1006 241 aries/Capra |sheep/goat teeth M2s frag. left 80-90 8 (h-j)
hircus
Ovis
1006 242 aries/Capra |sheep/goat teeth M3s frag. right 80 8 (h-))
hircus
1006 243 Bos taurus cattle teeth Pmi frag. - 40-50 5
Ovis M3:L=17
1006 244 aries/Capra |sheep/goat teeth M3s frag. right 70-80 6 BéltJ_ 5 (@)
hircus '
Ovis M3: L=16
1006 245 aries/Capra |sheep/goat teeth M3s frag. left 80-90 8 B=11 (c,)
hircus
Ovis
1006 246 aries/Capra |sheep/goat teeth MZS% or Mis left 80 6 (b)
) rag.
hircus
Ovis
1006 247 aries/Capra |sheep/goat teeth M2$fr(z>ir M1s - 80-90 5 f
hircus g
Ovis
1006 248 aries/Capra |sheep/goat teeth Mi frag. - 40 5
hircus
Ovis
1006 249 aries/Capra |sheep/goat teeth Ma3i frag. left 60-70 8 (f-g)
hircus
. . . frag. with M3s,| . M3: L=24 24 m; (1/2-u,
1006250  |Sus domesticus pig cranium, teeth M2s, M1s right - 30 B=15 ¢, d-e)
Ovis
1006 251 aries/Capra |sheep/goat teeth M1i frag. right 80-90 4 (f-g)
hircus
Ovis
1006 252 aries/Capra |sheep/goat teeth M1i frag. left 60 3 (h)
hircus
1006 253 Bos taurus cattle teeth Pmdi frag. left - 8 (h)
1006 254 Bos taurus cattle teeth | frag. right - 4
Ovis .
1006 255 aries/Capra |sheep/goat [mandibula, teeth fragh\:lvilth left - 26 (9)
hircus
. . . frag. with I1i,
1006256  |Sus domesticus pig mandibula, teeth 12 left - 14
1006257  [Sus domesticus pig teeth | frag. left 80-90 3
1006258  [Sus domesticus pig teeth | frag. right 80-90 2
1006259  |Sus domesticus pig teeth | frag. left 80-90 3
1006260  [Sus domesticus pig teeth | frag. left 80-90 3
. . . frag. with M3s, 16-24 (1/2-u,
1006261  [Sus domesticus pig cranium, teeth M2s, M1s left - 31 3,0
1006262  |Sus domesticus pig teeth | frag. left 90 2
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1006263  |Sus domesticus pig teeth | frag. right 90 3
1006264  |Sus domesticus pig teeth | frag. right 90 2
1006265  |Sus domesticus pig teeth | frag. left 90 4
1006266  |Sus domesticus pig teeth | frag. - 90 3
1006267  |Sus domesticus pig teeth | frag. left 90 3
1006268  |Sus domesticus pig teeth | frag. right 40 2
1006269  |Sus domesticus pig teeth | frag. - 30-40 2
’ . . frag. with . 12-16 m (a,
1006270  |Sus domesticus pig cranium, teeth Pm4i, Pm3i right - 2 V)
1006271  |Sus domesticus pig cranium, teeth |frag. with M2s - - 8
. . . frag. with M1s,| . R >24 m (k, d-
1006272 |Sus domesticus pig cranium, teeth Pmds, Pm3s right 12 )
. . . frag. with M1i, R 6-10 m (a, e-
1006273  |Sus domesticus pig mandibula, teeth dPmai left 8 f)
Ovis frag. with
1006 274 aries/Capra |sheep/goat |mandibula, teeth Fgthi left - 3
hircus
1006275  |Sus domesticus pig teeth frag. - - 2
1006276  [Sus domesticus pig teeth Pm4i frag. - 70-80 3
Ovis
1006 277 aries/Capra |sheep/goat teeth Pm3i frag. - 80-90 2
hircus
Ovis
1006278 aries/Capra |sheep/goat teeth Pmdi frag. left 80-90 3 (9)
hircus
1006279  [Sus domesticus pig teeth C frag. - - 3 female
1006280  |Sus domesticus pig teeth C frag. right - 2
Ovis
1006 281 aries/Capra |sheep/goat teeth | frag. right 80-90 1
hircus
Ovis
1006 282 aries/Capra |sheep/goat teeth | frag. right 90 2
hircus
1006283  |Sus domesticus pig cranium, teeth frag with M3s, left - 19 Ms:_LZZG 24 m (a,c)
M2s B=17
1006284  |Sus domesticus pig teeth | frag. - 10-20 1
1006 285 Bos taurus cattle teeth M frag. - 10-20 4
1006 286 Bos taurus cattle teeth M frag. - 10 3
1006 287 Bos taurus cattle teeth M frag. - 10 3
1006 288 Bos taurus cattle teeth M frag. - 10 4
1006289  |Sus domesticus pig teeth | frag. left 70-80 1
1006290  [Sus domesticus pig teeth Pm4i frag. - - <1
1006291  |Sus domesticus pig teeth frag. - - <1 fetus
1006292  [Sus domesticus pig teeth Li frag. - - <1
1006293  |Sus domesticus pig teeth frag. - - <1
1006294  |Sus domesticus pig mandibula, teeth fragavg:;rlil\llll, left - 16 6-10 m (a,j)
1006295  |Sus domesticus pig teeth frag. - - <1
1006296  |Sus domesticus pig teeth C frag. - - <1
1006297  |Sus domesticus pig teeth C frag. - - 4 female
1006298  |Sus domesticus pig teeth 11s frag. right - 2
frag. with M1i,
1006299  [Sus domesticus pig mandibula, teeth| Pm4i, Pm3i, left - 25 P4-P2=36 24 m (k,b)
Pm2i
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conservation

weight

Measurement

Epiphyseal

usnr. Taxon Animal | Skeletal element | Bone element [Body side (%) © s (mm) fusion Dental Age Notes
1006 300 fish vertebra com. - - 1 GL=9 SC=14
1006 301 fish mandibula frag. - - 2 -
Gallus gallus . frag. with P.E. _
1006 302 domesticus chicken |tarsometatarsus with spur left 80 3 Bp=14 Fused male
1006303  |Galliformes sp. | galliforms | tarsometatarsus flsag' fvr‘g ;h right 70 1 -
frag. with
Gallus gallus . P.E.frag. with _
1006 304 domesticus chicken |tarsometatarsus D.E frag. with left 80-90 4 SC=7 fused male
spur
1006 305 Gallus ya llus chicken tibiatarsus  |frag. with P.E. [ left 35-40 3 Dip=17 fused
domesticus
1006306 | Callus Gallus | iven | tibiatarsus  |frag. with D.E.| left 50 2 |Bd=10De=10| fused
domesticus
Gallus gallus . _ frag. with : ~ }
1006 307 domesticus chicken tibiatarsus D.E frag. right 15-20 2 fused
1006 308 Gallus g_allus chicken tibiatarsus  |frag. with D.E.| left 15 1 Bd:_lo,s fused
domesticus Dd=9,5
1006 309 Gallus g_allus chicken tibiatarsus  |frag. with D.E.| right 20-30 2 Bd=12 Dd=12 | fused
domesticus
Gallus gallus . - . Bd=11
1006 310 domesticus chicken tibiatarsus  |frag. with D.E.| left 30-40 2 Dd=105 fused
1006311 |Galliformes sp.|galliforms | tibiatarsus dis. frag. - 20-30 1 -
1006312  |Galliformes sp. | galliforms | tibiatarsus dis. frag. - 20-30 2 -
. . frag. with P.E. _
1006313  |Galliformes sp. | galliforms |tarsometatarsus with D.E.frag, left 90 2 Bp=11 Fused
. - dis. frag. _
1006 314 bird tibiatarsus without D.E. - 60-70 <1 sc=2 Unfused
GL=80 Lm=76
Bp=15
1006 315 Gallus g_allus chicken femur com. right 95-100 4 Dp=10,5 fused
domesticus SC=10.5
Bd=15 Dd=13
1006316 | Callus gallus | oy o femur dis. frag. left | 40-50 2 |Bo=14Dd=11| fused
domesticus
Gallus gallus . frag. with B
1006 317 domesticus chicken femur P.E frag. left 20 2 fused
1006 318 Gallus g_allus chicken femur frag. with P.E. | left 15-20 2 Bp=15 Dp=10
domesticus
1006319  |Galliformes sp. | galliforms coracoid frag. with P.E. | left 80 <1 -
1006 320 Gallus g_allus chicken coracoid com. right 95-100 2 CI=54 l‘ m=50 fused
domesticus BF=11
. . . frag. with .
1006321  |Galliformes sp. | galliforms coracoid P.E frag. right 30 <1 -
1006 322 Gallus ga Hlus chicken coracoid body frag. left 70-80 1 -
domesticus
Gallus gallus . . frag. withP.E. | . .
1006 323 domesticus chicken coracoid with D.E.frag, right 90 1 fused
) Bp=10,5
1006324  |Galliformes sp. | galliforms | tarsometatarsus frag._ with P.E. right 95-100 2 GL=66 SC=6 | Fused
with D.E. Bd=12
1006 325 Gallus g_allus chicken coracoid dis. frag. - 50 2 -
domesticus
Gallus gallus . . frag. with . B
1006 326 domesticus chicken coracoid P.E frag. right 80 1
1006 327 Gallus ga Hlus chicken coracoid frag. left 95 2 Lm=54 BF=9 | fused
domesticus
1006 328 Gallus g_allus chicken scapula pr. frag. left 50 1 Dic=11 fused
domesticus
1006320 | Callusgallus |0 fibula  |frag with PE.| - 50-60 | <1 .
domesticus
. GL=57
1006330  |Galliformes sp. | galliforms ulna frag._ Vr\]"g] E‘E‘ right 95-100 2 Dip=11 Bp=7
with D.E. SC=3,5 Did=8
1006331 |Galliformes sp. |galliforms | radius com. - 95100 | <1 [PH225CS
GL=62
1006 332 Gallus g_allus chicken humerus com. left 95-100 3 Bp=16,5SC=6| fused
domesticus Bd=13
1006 333 . g_allus chicken humerus frag. with D.E. r 60-70 2 Bd=12,5SC=6| fused
domesticus
1006 334 Gallus g_allus chicken sternum frag. - 5-10 1 -
domesticus
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1006 335 Gallus ya llus chicken |tarsometatarsus frag. with D.E. left - 2 Bd=14 Fused male
domesticus and spur
E GL=42 SC=3
1006 336 bird phalanx frag. - 95-100 <1 BP=9 Bd=4
1006 337 bird costa frag. - - 1 -
1006 338 bird costa frag. - - <1 -
1006339  |Galliformes sp.|galliforms |tarsometatarsus | body frag. right 70-80 2 -
1006 340 Gallus g_allus chicken |[tarsometatarsus |frag. with P.E. | right 50-55 2 Bp=12 fused
domesticus
Gallus gallus : . _
1006 341 domesticus chicken |tarsometatarsus |frag. with P.E. | left 40 2 Bp=12,5 fused
Gallus gallus . frag. with P.E. | .
! ] Bp=14
1006 342 domesticus chicken |[tarsometatarsus with spur right 80 4 p: fused male
1006 343 Gallus ya llus chicken |tarsometatarsus |frag. with P.E. | right 70-80 3 Bp=14 fused
domesticus
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APPENDIX 2. SKELETAL ELEMENT DISTRIBUTION

The identified remains per species are grouped according to skeletal elements. Grouped under teeth are the loose,

separate teeth, teeth which were still attached to (a fragment of) the mandible or cranium were included under mandibula

or cranium. When no elements of a species were present in a context, then the corresponding context is not included in

the table. Additionally, the elements of sheep/goat, cattle and pig are grouped according to the major parts of the body

(head, torso, front legs, hind legs, leg extremities).
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143



= Q é <5} — N ™ 3
£ 3 o s 3 S 8 x x X s 2
5 = o 4 = & o S 8 & ¢ ¢ o = «©
= O [ > o 3 T ®© & .2 © @ -
S c £ £ £ 2 £ 35 s &8 & ¥ 3 T S 2 8 35 ¢ &
© @ 5] 5) 8 8 35 -c% = @ ® & & & 0B E 3 & & @
S € & > 8 § 2 & 3 E E @ a a a & F FE - E
US 1135 2 1 1)1
US 1194 1 1 1
US1156| 1 | 1 |3 | 1 4 13|2|4 1 5 1] 3
US1124(112 |12 |29|16 | 4 |15|14| 5 | 6 7 2 112 (8|8 |5|1|6]10
US1006| 10|10 |37 (17 |16| 6 | 9 | 6 | 4 8 5 2126|548
Total |23 ]23 72|34 |21|25|26|13|14| 18 | 8 |14]|1 |2 |15|10|12| 7 |12] 21
Skeletal element distribution of pig remains
Head [ 47]
Torso | 44
Front legs | 21
Hind Legs | 16
Leg extremities 127 Body part distribution of pig remains
o <5} — ]
. % 8 X s 5
s 238 8§32 ¢ 382 7%FE
§ EE2E8SF 5 ¢8
US 1156 1
US1124| 3 7121312 |1|5 |4
Total |3 |1 |7 |2 |3|1|2|1]|5]4

Skeletal element distribution of horse remains

2 3
5 3 8 5 o
& E T E o
e 2 & & F
US1124| 1 111
US 1006 11]1
Total 11111111

Skeletal element distribution of cat remains

US 1124
US 1006

Total
Skeletal element distribution of dog remains

3 v @
= £ T
£ g
1

111
1111111

144



US 1135
US 1156
Us 1124
US 1006
Total

US 1135
US 1194
US 1156
US 1124
US 1006
Total

= [%2)
:
@ s 2 S
(4] © 2] [<5] 7] (5]
% % 3 § 3 g 5 5 < g
t g &8 E S5 82 E 2 3K
¢ 3 82 €3 8§ 8 = & K
1
1 1 3| 2 1
1 3| 1| 5| 1| 3| 4 2
11 1) 8] 2| 1| 1 41 8| 1|11
2 1| 9| 6| 2| 7| 1]10|14| 1|14
Skeletal element distribution of bird remains (including chicken)
] [%) = S ©
© he) S <5 7] +
55883 _ 5858t
g 28 E35 g9 283 2
€ 3 83T 83 88 B & 8.
1
1 2| 1 1
3 5/ 1| 3| 4 2
1| 6| 2 41 6
11 7] 6| 0| 5] 1| 9|11 10

Skeletal element distribution of (only) chicken remains

145



APPENDIX 3. BUTCHERY MARKS
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APPENDIX 4. MEASUREMENTS OF PIG REMAINS

Measurements of pig elements are compared to a standard value derived from a modern wild boar population (Payne,

Bull 1988) using the logarithmic size index method.

Measurement  Value Standard value (Payne, Bull 1988) Ratio Log ratio

Astragalus GL1 | 35 48.70 0.72 |-0.14
Astragalus GL1 | 44 48.70 0.90 |-0.04
Humerus Bd 47 50.00 0.94 |-0.03
Pelvis LAR 27 36.30 0.74 |-0.13
Pelvis LAR 30 36.30 0.83 |-0.08
Pelvis LAR 31 36.30 0.85 |-0.07
Radius Bp 29 34.20 0.85 |-0.07
ScapulaSLC |23 29.80 0.77 |-0.11
Scapula GLP |33 42.60 0.77 |-0.11
Ulna DPA 28 47.30 0.59 |-0.23
Ulna DPA 34 47.30 0.72 |-0.14
Ulna DPA 35 47.30 0.74 |-0.13
Humerus Bd 37 50.00 0.74 |-0.13
Humerus Bd 41 50.00 0.82 |-0.09
Pelvis LAR 31 36.30 0.85 |-0.07
Radius Bp 29 34.20 0.85 |-0.07
Radius Bp 30 34.20 0.88 |-0.06
Radius Bp 31 34.20 0.91 |-0.04
Scapula SLC 21 29.80 0.70 |-0.15
ScapulaSLC |21 29.80 0.70 |-0.15
Scapula SLC 22 29.80 0.74 |-0.13
Scapula GLP |32 42.60 0.75 |-0.12
Scapula SLC 22 29.80 0.74 |-0.13
Scapula GLP |33 42.60 0.77 |-0.11
Scapula SLC |23 29.80 0.77 |-0.11
Scapula GLP |32 42.60 0.75 |-0.12
Scapula SLC 23 29.80 0.77 |-0.11
Scapula GLP |33 42.60 0.77 |-0.11
ScapulaSLC |25 29.80 0.84 |-0.08
Scapula GLP |40 42.60 0.94 |-0.03
Tibia Bd 27 34.60 0.78 |-0.11
Ulna DPA 37 47.30 0.78 |-0.11
Ulna DPA 37 47.30 0.78 |-0.11
Astragalus GL1 | 43 48.70 0.88 |-0.05
Humerus Bd 35 50.00 0.70 |-0.15
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Radius Bd 35 41.30 0.85 |-0.07
Radius Bp 28 34.20 0.82 |-0.09
Radius Bp 32 34.20 0.94 |-0.03
ScapulaGLP |34 42.60 0.80 |-0.10
Scapula SLC 22 29.80 0.74 |-0.13
Scapula SLC 23 29.80 0.77 |-0.11
Tibia Bd 25 34.60 0.72 |-0.14
Tibia Bd 27 34.60 0.78 |-0.11
Tibia Bd 30 34.60 0.87 |-0.06
Tibia Bd 30 34.60 0.87 |-0.06

Additionally, withers height of pig was calculated using the multiplication factor of Teichert (Von
den Driesch, Boessneck 1974, 341).

Skeletal Element

Measurement GL1

Multiplication factor
(Teichert)*

Withers height

Astragalus, left 43 17.90 76.97
Astragalus, right 44 17.90 78.76
Astragalus, right 35 17.90 62.65

*The multiplication factors from Teichert are derived from VVon den Driesch, Boessneck 1974.
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APPENDIX 5. ARCHAEOZOOLOGICAL SITES

IN CENTRAL

ROMAN ITALY

For a clarification of the types of sites and the period divisions, see Chapter 4.1. The M in the last column indicates that

the site is derived from the list of Italian archaeozoological sites composed by Michael MacKinnon (MacKinnon 2004).

Site Type Period, date Location Bibliography
1 A26 urb2: Samnite settlement 1: Samnite Molise, inland | Barker and Clark 1995 M
2 Alife, criptoportico urbl: urban settlement 2: 1st-3rd century CE | Campania, Carannante et al. 2012
inland
Alife, criptoportico urbl: urban settlement 3: 3rd-7th century CE | Campania,
inland
3 Blera urb2: Etruscan settlement | 1: 4th-3rd century Lazio, inland Scali 1987 M
BCE
4 Bolsena urbl: urban settlement 1: 2nd century BCE - | Lazio, inland Tagliacozzo 1995 M
mid 1st century CE
5 Borgo Le Ferriere sp: votive deposit 1: 8th-3rd century Lazio, coast Prummel, Bouma 1997
BCE
6 C36 sp: Samnite sanctuary 1: Samnite Molise, inland | Barker and Clark 1995 M
7 Campochiaro sp: Samnite sanctuary 1: Samnite Molise, inland | Barker and Clark 1995 M
Campochiaro sp: sanctuary 3: 4th-5th century CE | Molise, inland | Barker and Clark 1995
8 Cantone sp: necropolis 2: 1st century BCE - Abruzzo, Sorrentino 1989 M
1st century CE inland
9 Capua, Carillo urbl: urban settlement 2: 2nd-3rd century Campania, King 1987 M
CE inland
Capua, Carillo urbl: urban settlement 3: 5th-6th century CE | Campania,
inland
10 | Case Nuove r: rural site 1: 1st century BCE Toscana, Vaccaro, MacKinnon
inland 2013
Case Nuove r: rural site 2: 1st - mid 3rd Toscana,
century CE inland
Case Nuove r: rural site 3: late 4th - mid 5th Toscana,
century CE inland
11 | Cosg, cisterne sp: dog burials 3: 4th century CE Toscana, coast | Scali 1993b M
12 | Cosa, houses urbl: Roman city 1: early 2nd century Toscana, coast | Scali 1993a M
BCE
13 | Cosa, lagoon urbl: port settlement 2: 1st-2nd century Toscana, coast | Hesse and Wapnish 1987 M
CE
14 | Ferento, fossa 1918 urbl: urban settlement 3: 4th-5th century CE | Lazio, inland Alhaique, De Bernardis,
Fortunato 2011
15 | Ferento, fossa 3258 sp: ritual deposit 2: 1ste century CE Lazio, inland Rizzo, Fortunato, Pavolini
2013
16 | Ferento, pozzo 593 urbl: urban settlement 1: 2nd century BCE - | Lazio, inland Alhaique, De Bernardis,
mid 1st century CE Fortunato 2011
17 | Ferento, Saggio Il urbl: urban settlement 2: 1st century CE Lazio, inland Alhaique, De Bernardis,
Fortunato 2011
18 Ferento, SU 038 sp: dog burial 3: 4th century CE Lazio, inland Alhaique, Fortunato 2015
19 Fidene sp: dog burials 2: 2nd century CE Lazio, inland De Grossi Mazzorin,
Minniti 2000; De Grossi
Mazzorin 2001
20 | Filattiera urb2: settlement 2: 1st-3rd century CE | Toscana, Giovinazzo 1998
inland
Filattiera urb2: settlement 3: 4th-6th century CE | Toscana,
inland
21 | Gabii, Tincu House urbl: settlement 1: 5"-6" century CE Lazio, inland Alhaique 2018
Gabii, Tincu House urbl: settlement 2: 1st century CE Lazio, inland Alhaique 2018

151



22 Le Colonne r: rural villa 2: 1st century BCE — | Toscana, coast | King 1985; MacKinnon M
2nd century CE 2004 (King n.d. 1,
unpublished report)
23 Lugnano r: rural villa 2: 1st-3rd century CE | Umbria, MacKinnon 1999 M
inland
Lugnano r: rural villa 3: 5th century CE Umbria,
inland
24 Lugnano, cemetery sp: infant cemetery 3: 5th century CE Umbria, MacKinnon 1999 M
inland
25 Luni, Domus presso Porta urbl: urban settlement 3: 5th-8th century CE | Liguria, coast Menchelli, Sangriso,
Marina Genovesi 2016; Menchelli
et al. Forthcoming(a);
Chapter 3
26 Luni, Forum urbl: urban settlement 2: 3th century CE Liguria, coast Barker 1977 M
Luni, Forum urbl: urban settlement 3: 4th-8th century CE | Liguria, coast
27 | Mansio ad Vacanas r: mansio 2: 1st-4th century CE | Lazio, inland Cerilli 2005
28 | Matrice r: rural settlement 1: Samnite Molise, inland | Barker and Clark 1995; M
- - — Mackinnon 2004 (Clark
Matrice r: rural villa 2: 1st-3rd century CE | Molise, inland | ynpublished)
Matrice r: rural villa 3: 4th-5th century CE | Molise, inland
29 | Monte Gelato r: rural complex (vicus, 2: 1st-2nd century Lazio, inland King 1997 M
villa?) CE
Monte Gelato r: rural villa 3: 4th-5th century CE | Lazio, inland
30 Monte Vairano urb2: samnite oppidum 1: late 4th-2nd Molise, inland | Barker and Clark 1995 M
century BCE
31 | Montecatino urb2: Etruscan settlement | 1: 6th-4th century Toscana, Wilkens 1991 M
BCE inland
32 | Musarna rlurb2: settlement 1: 3rd century BCE - | Lazio, inland Tagliacozzo 1990 M
1st century CE
33 | Naples, Carminiello urbl: urban settlement 2: 2nd-4th century Campania, King 1994; Rielly 1994; M
CE coast Rhodes 1994
Naples, Carminiello urbl: urban settlement 3: mid 5th-6th Campania,
century CE coast
Naples, Carminiello urbl: urban settlement 1: 1st century BCE - Campania,
1st century CE coast
34 | Naples, Girolamini urbl: urban settlement 3: late 4th century CE | Campania, MacKinnon 2004 M
coast (Albarella and Frezza
1988a, unpublished
report)
35 | Naples, Santa Maria la Nova urbl: urban settlement 3: 6th century CE Campania, MacKinnon 2004 (King M
coast n.d. 2, unpublished report)
36 Naples, Santa Patrizia urbl: urban settlement 3: 4th century CE Campania, MacKinnon 2004 M
coast (Albarella and Frezza
1988h, unpublished
report)
37 | Naples, Santa Sofia urbl: urban settlement 2: early first century Campania, MacKinnon 2004 (King M
CE coast n.d. 5, unpublished report)
38 Naples, Via San Paolo urbl: urban settlement 3: 5th-6th century CE | Campania, MacKinnon 2004 M
coast (Albarella and Frezza
1988b)
39 Narce r: rural complex 1: 4st-2nd century Lazio, inland Barker 1976 M
BCE
40 | Nemi, santuario di Diana sp: sanctuary 1: 4th-1st century Lazio, inland Fortunato 2013
BCE
41 Nomentana sp: dog burials 2: mid 2nd century - Lazio, inland De Grossi Mazzorin,
early 3rd century CE Minniti 2001a
42 | Ossaia r: rural villa 2: 1st-4th century CE | Toscana, MacKinnon 2010
inland (Bokonyi n.d.,
unpublished report)
43 | Ostia, bath urbl: urban settlement 2: 1st - mid 3rd Lazio, coast Instituto di Paleontologia M
century CE Umano 1968; Instituto di
Ostia, bath urbl: urban settlement 3: late 3rd — 5th Lazio, coast Paleontologia Umano
century CE 1973; Instituto di
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Paleontologia Umano
1977

44 | Ostia, castrum urbl: urban settlement 1: 3rd-1st century Lazio, coast King 1985; MacKinnon M
BCE 2004 (King n.d. 4,
Ostia, castrum urb1: urban settlement 2: 1st-5th century CE | Lazio, coast unpublished report)
45 | Pescorocchiano sp: votive deposit 1: late 4th - mid 2nd Lazio, inland De Grossi Mazzorin M
century BCE 1995b
46 | Pietrabbondante sp: Samnite sanctuary 1: Samnite Molise, inland | Barker and Clark 1995 M
47 | Pievina r: rural settlement 2: Imperial period Toscana, MacKinnon 2010;
inland MacKinnon 2011
Pievina r: rural settlement 3: Late Antique Toscana,
period inland
48 | Pisa, navi antiche sp: ship wrecks 2: 1st century BCE - Toscana, coast | Sorrentino, Giuseppe,
5th century CE Manzi, 2000
48 | Pistoia urbl: urban settlement 2: 1st-3rd century Toscana, Giorgetti and Campodoni M
AD inland 1985
Pistoia urbl: urban settlement 3: 4th-7th century Toscana,
AD inland
50 | Poggio Picenze, Varranone sp: tomb 1: 3rd century BCE Abruzzo, De Grossi Mazzorin
inland 2014a
51 Pompeii 94 urbl: urban settlement 1: Republican Campania, Richardson 1995; M
coast Richardson, Thompson,
Genovese 1997;
MacKinnon 2004
(Richardson 1994,
unpublished report)
52 Pompeii 95 urbl: urban settlement 1: Republican Campania, Richardson 1995; M
coast Richardson, Thompson,
Genovese 1997,
MacKinnon 2004
(Richardson 1994,
unpublished report)
53 | Pompeii, Casa di Ganimede urbl: urban settlement 1: 6th century BCE Campania, Kokabi 1982 M
coast
54 | Pompeii, Forum urbl: urban settlement 2: 1st century CE Campania, King, Rielly, Thomas M
coast 1985; King 1994;
Pompeii, Forum urb1: urban settlement 1: late 6th century Campania, MacKinnon 2004 (King
BCE - early 1st coast n.d. 3, unpublished report)
century CE
55 | Pompeii, Gardens urbl: urban settlement 2: late 1st century CE | Campania, Jashemski 1973a; M
coast Jashemski 1973b;
Jashemski 1979;
Jashemski 1993
56 | Pompeii, House of urbl: urban settlement 1: 4th-1st century Campania, Clark 1999 M
Amaranthus BCE coast
Pompeii, House of sp: ritual deposit 1: 4th-1st century Campania,
Amaranthus BCE coast
57 | Populonia urbl: urban settlement 1: 3th century BCE Toscana, coast | De Grossi Mazzorin 1985 | M
58 | Populonia, cisterne sp: ritual deposit 1: 2nd century BCE Toscana, coast | De Grossi Mazzorin,
Mascione 2010
59 | Populonia, fossa 12618 sp: ritual deposit 1: late 3rd - mid 2nd Toscana, coast | De Grossi Mazzorin,
century BCE Minniti 2015
60 | Populonia, necropoli delle sp: necropolis 1: 4th-1st century Toscana, coast | De Grossi Mazzorin,
Grotte BCE Minniti 2009
61 Populonia, saggio IX urbl: urban settlement 1: mid 2nd - early 1st | Toscana, coast | De Grossi Mazzorin,
century BCE Minniti 2008; De Grossi
Populonia, saggio 1X urbl: urban settlement 2: mid 1st century Toscana, coast | Mazzorin, Minniti 2010b
BCE - mid 1st
century CE
62 | Quintili r: suburban rural 2: 1st-2nd century Lazio, inland De Grossi Mazzorin 1987 | M
CE
63 Roma, Anphitheatro Flavio urbl: urban settlement 2: 1st-3rd century CE | Lazio, inland De Grossi Mazzorin,
Roma, Anphitheatro Flavio urbl: urban settlement 3: 4th-5th century CE | Lazio, inland Minniti 20108

153



64 | Roma, Aqua Marcia urbl: city 1: 2nd century BCE Lazio, inland De Grossi Mazzorin 1996 | M
Roma, Aqua Marcia urbl/ sp: city and ritual 2: 1st century BCE - Lazio, inland
deposit 3rd century CE
65 | Roma, Arco di Costantino urbl: urban settlement 2: 1st-2nd century Lazio, inland De Grossi Mazzorin,
CE Minniti 2010a
66 | Roma, Caput Africae urbl: city 2: 1st-3rd century CE | Lazio, inland Tagliacozzo 1993 M
67 | Roma, Centocello sp: ritual deposit 1: 4th-3rd century Lazio, inland De Grossi Mazzorin
BCE 2004b
68 | Roma, Crypta Balbi esedra urbl: urban settlement 3: 7th-8th century CE | Lazio, inland De Grossi Mazzorin,
Minniti 2001b
69 | Roma, Crypta Balbi Mitreo sp: mithreum 3: 4th century CE Lazio, inland De Grossi Mazzorin
2004a
Roma, Crypta Balbi Mitreo urbl: urban settlement 3: 5th century CE Lazio, inland De Grossi Mazzorin
2004a
70 | Roma, Forum Ilium urbl: urban settlement 1: late 6th century Lazio, inland De Grossi Mazzorin
BCE 2014b
71 | Roma, Forum Transitorium urbl/ sp: urban deposit, 2: 1st century CE Lazio, inland De Grossi Mazzorin 1989 | M
ritual?
72 Roma, Meta Sudans urbl: urban settlement 3: 5th-6th century CE | Lazio, inland De Grossi Mazzorin M
1995a
73 Roma, Meta Sudans US 3399 urbl: city 2: 1st century BCE - Lazio, inland De Grossi Mazzorin,
1st century CE Minniti 1995; De Grossi
Mazzorin, Minniti 2010
74 | Roma, Palatino area temenos urbl: city 1: 6th-3th century Lazio, inland De Grossi Mazzorin,
BCE Minniti 2010a
75 | Roma, Palatino capanna urbl: city 1: 5th-3th century Lazio, inland De Grossi Mazzorin,
Puglisi BCE Minniti 2010a
76 | Roma, Passaggio di Commodo | urbl: urban settlement 2: 3rd century CE Lazio, inland De Grossi Mazzorin,
Minniti 2010a
Roma, Passaggio di Commodo | urbl: urban settlement 3: 4th century CE Lazio, inland
77 | Roma, Piazza Celimontana sp: horse burial 3: 5th century CE Lazio, inland Bistolfi, De Grossi
Mazzorin 2005
78 | Roma, San Omobono urbl/ sp: urban temple, 1: 6th-5th century Lazio, inland loppolo 1972; M
ritual deposit BCE Tagliacozzo 1989
79 | Roma, Schola Praeconum urbl: urban settlement 3: 5th century CE Lazio, inland Barker 1982 M
80 | Roma, Terme di Traiano urbl: urban settlement 2: 2nd century CE Lazio, inland De Grossi Mazzorin,
S— — Minniti 2010a
Roma, Terme di Traiano urbl: urban settlement 3: 6th-7th century CE | Lazio, inland
81 | Rome, Vesta Area Sacra sp: ritual deposit 1: Republican Lazio, inland Costantini, Giorgi 2009
82 | Roma, Via Gaetano Sacchi urbl: urban settlement 2: mid 1st century Lazio, inland De Grossi Mazzorin,
BCE - 2nd century Coppola 2008
CE
83 Roma, Via Sacchi urbl: urban settlement 2:2nd century CE Lazio, inland De Grossi Mazzorin,
Minniti 2010a
84 | Roma, Via Sacra urbl: city 1: Early Roman Lazio, inland Blanc 1960 M
85 | S. Angelo di Civitella sp: votive warehouse 1: 4th-2nd century Lazio, inland Santini 2013
BCE
86 | Saepinum urbl: urban settlement 2: 2nd-3rd century Molise, inland | Barker and Clark 1995 M
CE
87 | San Costanzo sp: sanctuary, church 2: 3rd-4th century CE | Campania, Albarella 1992 M
Capri, Bay of
Naples
88 | San Giacomo r: rural villa 3: early 5th century Molise, inland | Albarella 1993 M
CE
89 | San Giovenale urb2: settlement 1: 3rd-1st century Lazio, inland Sorrentino 1981a; M
BCE Sorrentino 1981b
90 | San Giovenale, cult Sp: sanctuary 1: 3rd-1st century Lazio, inland Sorrentino 1981a; M
BCE Sorrentino 1981b
91 | San Potito r: rural villa 2: Imperial period Abruzzo, Bokonyi 1986 M
inland
92 | Schiavi d'Abruzzo Sp: sanctuary 1: 4th-1st century Abruzzo, De Grossi Mazzorin 1997 | M
BCE inland
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93 | Settefinestre r: rural villa 1: late 1st century Toscana, coast | King 1985 M
BCE - early 1st
century CE
Settefinestre r: rural villa 2: late 1st-3rd Toscana, coast
century CE
Settefinestre r: rural villa 3: 4th century CE Toscana, coast
94 | Sperlonga sp: cave deposit 2: 1st century CE Lazio, coast Azzaroli 1979 M
95 | Subiaco, Le Camere sp: cave deposit 1: mid 3rd century Lazio, inland Fiore et al. 2012
BCE
96 | Tarquinia urbl: Etruscan urban 1: 3th-2nd century Lazio, inland Bedini 1997 M
settlement BCE
97 | Tenutadi Vallerano r: rural settlement 2: 1st-2nd century Lazio, inland Minniti 2005
CE
98 | Via Gabina, site 10 r: suburban villa 1,2: 3rd century BCE | Lazio, inland Clark 1990; Widrig 2002
- 3rd century CE
99 | Via Gabina, site 11 r: suburban villa 1,2: 3rd century BCE | Lazio, inland Clark 1990; Widrig 2002

- 3rd century CE
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APPENDIX 6. NISP DATA FOR ANALYSED CONTEXTS

Site Period | Type | Total NISP NISP NISP NISP NISP NISP
Sample sample mammal bird fish reptile amphibian

A26 1 urb2 51 24 24 0 0 0 0
Alife, criptoportico2 2 | urbl na 384 335 49 na 0 0
Alife, criptoportico3 3| urbl na 742 642 100 na 0 0
Blera 1 urb2 31 18 15 3 0 0 0
Bolsena 1| urbl 2615 1172 1110 48 14 0 0
Borgo Le Ferriere 1 sp 4323 1547 1546 1 0 0 0
C36 1 sp 850 234 233 1 0 0 0
Campochiarol 1 sp 2203 671 671 0 0 0 0
Campochiaro3 3 sp 3155 676 652 24 na 2 na
Cantone 2 sp 1607 1607 824 507 276 0 0
Capua, Carillo2 2 | urbl 132 57 46 0 11 0 0
Capua, Carillo3 3| urbl 58 41 41 0 0 0 0
Case Nuovel 1 r na 15 15 0 0 0 0
Case Nuove2 2 r na 199 113 54 0 3 29
Case Nuove3 3 r na 220 197 20 0 3 0
Cosa, cistern 3 sp 100 100 100 na na na na
Cosa, houses 1| urbl 142 112 112 na na na na
Cosa, lagoon 2 | urbl 45 38 28 1 0 10 0
Ferento, fossa 1918 3| urbl 304 187 187 0 0 0 0
Ferento, fossa 3258 2 sp 142 73 69 3 0 0 0
Ferento, pozzo 593 1 urbl 293 109 94 14 1 0 0
Ferento, Saggio Il 2 | urbl 519 206 198 8 0 0 0
Ferento, SU 038 3 sp 131 112 112 0 0 0 0
Fidene 2 sp na na na na na na na
Filattiera2 2| urb2 65 65 0 0 0 0 0
Filattiera3 3| urb2 96 96 0 0 0 0 0
Gabii, Tincu Housel 1| urbl 1600 548 507 37 3 0 1
Gabii, Tincu House2 2| urbl 2225 664 594 66 0 0 4
Le Colonne 2 r 966 547 547 0 0 0 0
Lugnano, cemetery 3 sp 2467 1026 822 177 1 0 26
Lugnano2 2 r 134 45 41 4 0 0 0
Lugnano3 3 r 144 56 39 17 0 0 0
Luni, Domus presso 3| urbl 1674 877 796 76 4 0 0
Porta Marina

Luni, Forum2 2 | urbl 180 114 107 7 0 0 0
Luni, Forum3 3 urbl 3425 1742 1543 195 0 4 0
Mansio ad VVacanas 2 r na 232 136 0 0 0 0
Matricel 1 r na na 70 na na na na
Matrice2 2 r 1466 689 689 na na na na
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Matrice3 3 r 2019 894 894 na na na na
Monte Gelato2 2 r 1029 612 532 56 17 0 7
Monte Gelato3 3 r 899 532 496 33 1 1 1
Monte Vairano 1| urb2 344 322 321 1 0 0 0
Montecantino 1| urb2 708 290 290 na na na na
Musarna 1 r 2500 na na na na na na
Naples, Carminiellol 1| urbl 474 241 236 5 0 0 0
Naples, Carminiello2 2 | urbl 282 142 110 32 0 0 0
Naples, Carminiello3 3| urbl 5858 3390 2378 990 22 0 0
Naples, Girolamini 3| urbl 1638 743 741 1 0 1 0
Naples, Santa Maria la 3| urbl 179 98 74 15 7 2 0
Nova

Naples, Santa Patrizia 3| urbl 1416 607 560 30 16 0 1
Naples, Santa Sofia 2 | urbl 46 46 46 na na na na
Naples, Via San Paolo 3| urbl 173 173 164 8 0 0 0
Narce 1 r 138 87 87 0 0 0 0
Nemi, santuario di Diana 1 sp 391 142 132 10 0 0 0
Nomentana 2 sp na na na na na na na
Ossaia 2 r na 2080 1950 130 na na na
Ostia, bath2 2| urbl 2599 2599 2566 29 3 1 0
Ostia, bath3 3| urbl 171 171 151 20 0 0 0
Ostia, castruml 1| urbl 107 107 107 na na na na
Ostia, castrum2 2| urbl 125 125 125 na na na na
Pescorocchiano 1 sp 423 423 100 na na na na
Pietrabbondante 1 sp 400 139 102 29 8 0 0
Pievina2 2 r 76 27 26 1 0 0 0
Pievina3 3 r 940 292 285 2 0 5 0
Pisa, navi antiche 2 sp 5111 3042 2916 78 34 12 0
Pistoia2 2 | urbl 250 30 26 4 0 0 0
Pistoia3 3 urbl 1812 258 244 14 0 0 0
Poggio Picenze, 1 sp 111 111 111 0 0 0 0
Varranone

Pompeii 94 1| urbl 1420 na na na na na na
Pompeii 95 1| urbl 1853 253 148 12 93 0 0
Pompeii, Casa di 1| urbl 1038 936 909 16 11 0 0
Ganimede

Pompeii, Forum1l 1| urbl 2686 2686 2686 na na na na
Pompeii, Forum2 2 urbl 504 504 504 na na na na
Pompeii, Gardens 2 | urbl 297 207 205 2 na na na
Pompeii, House of 1| urbl 784 319 248 12 50 7 2
Amaranthus

Pompeii, House of 1 sp 186 98 85 2 0 9 2
Amaranthus sp

Populonia 1| urbl 8080 2054 2014 23 13 4 0
Populonia, cisterne 1 sp 383 383 383 0 0 0 0
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Populonia, fossa 12618 1 sp 2185 1706 1668 1 0 0 0
Populonia, necropoli 1 sp na 185 138 30 17 0 0
delle Grotte

Populonia, saggio IX 1 1| urbl 555 260 250 5 5 0 0
Populonia, saggio IX 2 2 | urbl 692 339 335 4 0 0 0
Quintili 2 r 493 225 157 61 7 0 0
Roma, Anphitheatro 2 | urbl na 1574 na na na na na
Flavio 2

Roma, Anphitheatro 3| urbl na 2564 na na na na na
Flavio 3

Roma, Aqua Marcial 1| urbl 17 5 5 0 0 0 0
Roma, Aqua Marcia2 2 | urbl 1062 397 391 5 2 0 0
Roma, Arco di 2 urbl na 342 na na na na na
Costantino

Roma, Caput Africae 2 | urbl 458 222 209 12 3 0 0
Roma, Centocello 1 sp na 547 175 371 1 0 0
Roma, Crypta Balbi 3| urbl 10159 7487 7056 377 46 8 0
esedra

Roma, Crypta Balbi 3| urbl na 374 288 85 1 0 0
Mitreo

Roma, Crypta Balbi 3 sp na 55 16 36 3 0 0
Mitreo sp

Roma, Forum llium 1| urbl 518 107 104 3 0 0 0
Roma, Forum 2 urbl 129 73 72 1 0 0 0
Transitorium

Roma, Meta Sudans 3| urbl 2826 2826 2451 320 47 8 0
Roma, Meta Sudans US 2 | urbl na 541 421 72 48 0 0
3399

Roma, Palatino area 1| urbl na 709 na na na na na
temenos

Roma, Palatino capanna 1| urbl na 73 na na na na na
Puglisi

Roma, Passaggio di 2 | urbl na 282 na na na na na
Commodo?2

Roma, Passaggio di 3| urbl na 71 na na na na na
Commodo3

Roma, Piazza 3 sp 64 64 64 0 0 0 0
Celimontana

Roma, San Omobono 1 sp 2096 2096 2080 9 5 1 1
Roma, Schola 3| urbl 4000 1741 1604 132 5 0 0
Praecononum

Roma, Terme di 2 | urbl na 19 na na na na na
Traiano2

Roma, Terme di 3| urbl na 1114 na na na na na
Traiano3

Roma, Vesta Area Sacra 1 sp 45 45 29 16 0 0 0
Roma, Via Gaetano 2 | urbl 1755 1061 1043 16 2 0 0
Sacchi

Roma, Via Sacchi 2 | urbl na 981 na na na na na
Roma, Via Sacra 1 urbl 132 106 106 0 0 0 0
S. Angelo di Civitella 1 sp 3240 na na na na na na
Saepinum 2 | urbl 87 39 39 na 0 na na
San Costanzo 2 sp 109 83 47 8 27 0 1
San Giacomo 3 r 563 460 434 24 0 0 2
San Giovenale 1 urb2 166 61 52 9 0 0 0
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San Giovenale, cult 1 sp 135 39 39 0 0 0 0
San Potito 2 r 500 315 311 4 0 0 0
Schiavi d'Abruzzo 1 sp 15 15 15 0 0 0 0
Settefinestrel 1 r 544 241 230 8 0 3 0
Settefinestre2 2 r 6742 3033 2630 335 37 29 2
Settefinestre3 3 r 2023 1015 910 20 1 83 1
Sperlonga 2 sp 31 31 31 n.a. n.a. n.a. n.a.
Subiaco, Le Camere 1 sp 1620 698 696 0 0 0 2
Tarquinia 1| urbl 108 88 88 0 0 0 0
Tenuta di Vallerano 2 r 929 471 463 7 1 0 0
Via Gabina, site 10 12 r 4495 1984 1757 213 9 5 0
Via Gabina, site 11 12 r 262 125 106 14 1 4 0
APPENDIX 7. PERCENTAGES OF MAMMALS BASED ON NISP
site Period | Type NISP % % % % % % % %
mammal | cattle sheep/goat | pig equid dog cat wild rodent
A26 1| urb2 24 0.0 20.8 75.0 0.0 0.0 0.0 4.2 0.0
Alife, criptoportico2 2 | urbl 335 51 12.2 80.6 0.0 0.3 0.0 1.8 0.0
Alife, criptoportico3 3| urbl 642 6.4 8.1 81.8 0.2 1.2 0.0 2.3 0.0
Blera 1| urb2 12 50.0 8.3 41.7 0.0 0.0 0.0 0.0 some
Bolsena 1 | urbl 1110 121 49.2 37.2 0.1 0.1 0.0 14 0.0
Borgo Le Ferriere 1| sp 1546 12.7 79.8 7.2 0.0 0.2 0.0 0.1 0.0
C36 1| sp 233 6.0 455 43.8 0.0 1.7 0.0 1.7 1.3
Campochiarol 1| sp 671 0.2 27.2 721 0.0 0.0 0.0 0.0 0.0
Campochiaro3 3| sp 652 17.3 334 40.2 0.0 0.2 0.0 5.2 3.7
Cantone 2| sp 824 0.6 325 66.9 0.0 0.0 0.0 0.0 0.0
Capua, Carillo2 2 | urbl 46 6.5 28.3 60.9 0.0 43 0.0 0.0 0.0
Capua, Carillo3 3| urbl 41 12.2 17.1 68.3 24 0.0 0.0 0.0 0.0
Case Nuovel 1(r 15 46.7 20.0 26.7 0.0 0.0 0.0 6.7 0.0
Case Nuove2 2 |r 113 0.0 23.0 46.0 0.0 0.0 0.0 0.9 30.1
Case Nuove3 30r 197 16.2 40.6 31.5 0.0 41 0.0 7.6 0.0
Cosa, cistern 3| sp na 0.0 0.0 0.0 0.0 100.0 | 0.0 0.0 0.0
Cosa, houses 1| urbl 112 53 55.4 384 0.9 0.0 0.0 0.0 0.0
Cosa, lagoon 2 | urbl 28 321 71 10.7 10.7 39.3 0.0 0.0 0.0
Ferento, fossa 1918 3| urbl 187 27.8 54.5 17.6 0.0 0.0 0.0 0.0 0.0
Ferento, fossa 3258 2| sp 69 30.4 34.8 33.3 14 0.0 0.0 0.0 0.0
Ferento, pozzo 593 1| urbl 94 74 40.4 52.1 0.0 0.0 0.0 0.0 0.0
Ferento, Saggio Il1 2 | urbl 198 19.7 318 46.0 2.0 0.0 0.0 0.5 0.0
Ferento, SU 038 3| sp 112 0.0 9.8 0.0 0.0 89.3 0.0 0.9 0.0
Fidene 2| sp na 0.0 0.0 0.0 0.0 100.0 | 0.0 0.0 0.0
Filattiera2 2 | urb2 65 12.3 338 53.8 0.0 0.0 0.0 0.0 0.0
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Filattiera3 3| urb2 96 4.2 46.9 46.9 1.0 0.0 0.0 0.0 0.0
Gabii, Tincu Housel 1| urbl 507 23.3 32.1 38.7 0.6 0.8 0.0 0.2 43
Gabii, Tincu House2 2 | urbl 594 8.4 323 44.8 1.0 6.1 0.0 05 6.9
Le Colonne 2 |r 547 21.0 26.7 45.2 24 0.2 0.0 4.6 0.0
Lugnano, cemetery 3| sp 822 5.7 9.7 33.8 24 42.2 0.0 1.8 43
Lugnano2 2 |r 41 7.3 12.2 317 24 0.0 0.0 46.3 0.0
Lugnano3 30r 39 7.7 15.4 46.2 7.7 17.8 0.0 2.6 2.6
Luni, Domus presso 3 | urbl 796 19.5 28.0 46.7 39 0.5 0.6 0.4 0.1
Porta Marina

Luni, Forum2 2 | urbl 107 374 233 38.3 0.9 0.0 0.0 0.0 0.0
Luni, Forum3 3 | urbl 1543 13.7 43.0 42.2 0.3 0.2 0.1 0.3 0.3
Mansio ad Vacanas 2 |r 136 375 14.7 47.8 0.0 0.0 0.0 0.0 0.0
Matricel 10r 70 5.7 55.7 37.1 0.0 0.0 0.0 1.4 0.0
Matrice2 2 |r 689 147 30.3 50.5 0.3 0.5 0.1 38 0.0
Matrice3 30 894 10.3 35.1 46.1 2.7 0.3 3.9 15 0.0
Monte Gelato2 20 532 3.8 12.0 39.5 0.2 43.4 0.0 11 0.0
Monte Gelato3 30r 496 5.4 355 56.5 0.2 1.0 0.0 0.6 0.8
Monte Vairano 1 | urb2 321 445 24.6 29.0 1.9 0.0 0.0 0.0 0.0
Montecantino 1| urb2 290 29.3 33.4 27.6 0.0 2.8 0.0 6.9 0.0
Musarna 10r na na na na na na na na na
Naples, Carminiellol 1 | urbl 236 5.1 275 66.5 0.4 0.4 0.0 0.0 0.0
Naples, Carminiello2 2 | urbl 110 1.8 31.8 60.0 0.9 55 0.0 0.0 0.0
Naples, Carminiello3 3 | urbl 2378 7.6 47.9 32.3 0.2 3.7 5.9 0.4 2.0
Naples, Girolamini 3 | urbl 741 6.6 35.2 57.2 0.1 0.1 0.0 0.8 0.0
Naples, Santa Maria la 3 | urbl 74 9.5 25.7 59.5 0.0 0.0 0.0 2.7 2.7
RI(;\Ses, Santa Patrizia 3| urbl 560 1.6 19.0 77.0 0.0 1.3 0.9 0.2 0.0
Naples, Santa Sofia 2 | urbl 46 21.7 26.1 52.2 0.0 0.0 0.0 0.0 0.0
Naples, Via San Paolo 3| urbl 176 17.0 30.7 455 11 5.1 0.6 0.0 0.0
Narce 1r 86 19.8 51.2 18.6 2.3 34 0.0 0.0 4.7
Nemi, santuario di Diana 1| sp 132 14.4 18.9 62.1 0.0 3.8 0.0 0.8 0.0
Nomentana 2| sp na 0.0 0.0 0.0 0.0 100.0 | 0.0 0.0 0.0
Ossaia 2 |r 1950 14.3 18.6 55.4 0.8 0.5 0.1 104 0.0
Ostia, bath2 2 | urbl 2566 10.0 325 55.6 0.3 1.2 0.1 0.2 0.0
Ostia, bath3 3| urbl 151 11.9 19.9 65.5 0.7 13 0.7 0.0 0.0
Ostia, castruml 1 | urbl 107 11.2 19 84.1 28 0.0 0.0 0.0 0.0
Ostia, castrum2 2 | urbl 125 0.8 26.4 68.8 4.0 0.0 0.0 0.0 0.0
Pescorocchiano 1| sp 423 1.9 84.9 12.8 05 0.0 0.0 0.0 0.0
Pietrabbondante 1| sp 102 334 17.6 49.0 0.0 0.0 0.0 0.0 0.0
Pievina2 2|r 26 115 231 53.8 0.0 3.8 0.0 7.7 0.0
Pievina3 30r 285 211 40.4 33.0 14 0.4 0.0 3.9 0.0
Pisa, navi antiche 2| sp 2916 25.3 20.5 48.6 15 33 0.03 0.7 0.0
Pistoia2 2 | urbl 26 40.0 12.0 48.0 0.0 0.0 0.0 0.0 0.0
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Pistoia3 3 | urbl 244 31.1 20.1 44.3 2.9 0.0 0.0 1.6 0.0
Poggio Picenze, 1| sp 111 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
Varranone

Pompeii 94 1| urbl na na na na na na na na na
Pompeii 95 1 | urbl 148 34 44.6 51.4 0.0 0.7 0.0 0.0 0.0
Pompeii, Casa di 1 | urbl 909 315 45.0 229 0.2 0.1 0.0 0.3 0.0
Ganimede

Pompeii, foruml 1 | urbl 2686 19.0 223 54.4 0.4 1.9 0.2 0.7 11
Pompeii, forum2 2 | urbl 504 10.5 26.9 62.1 0.2 0.0 0.0 0.2 0.0
Pompeii, Gardens 2 | urbl 205 30.7 17.1 39.0 39 7.3 14 0.5 0.0
Pompeii, House of 1 | urbl 248 2.7 18.1 62.5 2.3 0.8 0.0 0.2 135
Amaranthus

Pompeii, House of 1| sp 85 0.0 1.2 65.9 0.0 0.0 0.0 0.0 329
Amaranthussp

Populonia 1 | urbl 2014 10.2 424 46.1 0.1 0.0 0.0 1.2 0.0
Populonia, cisterne 1| sp 383 1.0 0.0 99.0 0.0 0.0 0.0 0.0 0.0
Populonia, fossa 12618 1| sp 1668 04 22.7 76.9 0.0 0.0 0.0 0.0 0.0
Populonia, necropoli 1| sp 138 0.0 49.3 44.9 0.0 5.8 0.0 0.0 0.0
delle Grotte

Populonia, saggio IX 1 1 | urbl 250 10.4 39.2 43.6 0.0 1.6 0.0 5.2 0.0
Populonia, saggio IX 2 2 | urbl 335 22.7 36.4 355 0.0 1.2 0.0 4.2 0.0
Quintili 20 157 0.0 115 72.6 0.0 0.0 0.0 0.0 15.9
Roma, Anphitheatro 2 | urbl na na na na na na na na Na
Flavio2

Roma, Anphitheatro 3| urbl na na na na na na na na Na
Flavio3

Roma, Aqua Marcial 1 | urbl 5 60.0 20.0 20.0 0.0 0.0 0.0 0.0 0.0
Roma, Aqua Marcia2 2 | urbl 391 13.8 12.3 68.5 13 3.6 0.0 0.5 0.0
Roma, Arco di 2 | urbl na na na na na na na na Na
Costantino

Roma, Caput Africae 2 | urbl 209 2.7 17.3 76.5 0.0 15 0.0 0.3 1.8
Roma, Centocello 1| sp 175 5.7 22.3 58.3 0.0 29 0.0 0.0 10.9
Roma, Crypta Balbi 3 urbl 7056 8.3 32.0 52.2 1.9 13 0.7 2.6 1.0
esedra

Roma, Crypta Balbi 3 urbl 288 5.6 15.6 76.0 1.7 0.0 0.0 1.0 0.0
Mitreo

Roma, Crypta Balbi 3 sp 16 0.0 25.0 75.0 0.0 0.0 0.0 0.0 0.0
Mitreo sp

Roma, Forum Ilium 1| urbl 104 1.0 38.5 59.6 0.0 1.0 0.0 0.0 0.0
Roma, Forum 2 | urbl 72 125 9.7 77.8 0.0 0.0 0.0 0.0 0.0
Transitorium

Roma, Meta Sudans 3 | urbl 2451 14.7 20.3 42.3 13.7 6.1 15 15 0.0
Roma, Meta Sudans US 2 | urbl 421 5.9 17.1 67.7 0.2 0.2 0.0 0.5 8.3
3399

Roma, Palatino area 1| urbl na na na na na na na na Na
temenos

Roma, Palatino capanna 1| urbl na na na na na na na na Na
Puglisi

Roma, Passaggio di 2 | urbl na na na na na na na na Na
Commodo2

Roma, Passaggio di 3 | urbl na na na na na na na na Na
Commodo3

Roma, Piazza 3| sp 64 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
Celimontana

Roma, San Omobono 1| sp 2080 6.0 62.2 30.0 0.0 1.8 0.0 0.0 0.0
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Roma, Schola 3| urbl 1604 94 35.9 525 0.6 15 0.1 01 0.0
Praeconum
Roma, Terme di 2 | urbl na na na na na na na na Na
Traiano2
Roma, Terme di 3| urbl na na na na na na na na Na
Traiano3
Roma, Vesta Area Sacra 1| sp 29 0.0 37.9 55.2 0.0 0.0 0.0 6.9 0.0
Roma, Via Gaetano 2 | urbl 1043 20.9 38.1 39.3 0.2 0.1 0.1 13 0.0
Sacchi
Roma, Via Sacchi 2 | urbl na na na na na na na na Na
Roma, Via Sacra 1| urbl 106 48.1 19.8 321 0.0 0.0 0.0 0.0 0.0
S. Angelo di Civitella 1| sp na na na Na na na na na Na
Saepinum 2 | urbl 39 154 46.1 38.5 0.0 0.0 0.0 0.0 0.0
San Costanzo 2| sp 47 0.0 12.8 46.8 0.0 0.0 0.0 0.0 40.4
San Giacomo 30 434 7.1 25.5 145 14.3 34.0 16 2.1 0.9
San Giovenale 1| urb2 52 9.6 211 59.6 1.9 0.0 0.0 7.7 0.0
San Giovenale, cult 1| sp 39 15.3 51.3 25.6 26 0.0 0.0 51 0.0
San Potito 2 |r 311 19.3 18.6 38.9 35 0.3 0.0 19.0 0.3
Schiavi d'Abruzzo 1| sp 15 0.0 0.0 333 0.0 0.0 0.0 66.7 0.0
Settefinestrel 1]r 230 8.3 32.4 35.8 0.0 3.9 0.0 14.4 5.2
Settefinestre2 2 |r 2630 9.2 14.2 61.7 0.4 0.9 0.3 11.3 2.0
Settefinestre3 3| 910 13.8 25.6 43.7 1.8 38 0.0 10.3 0.9
Sperlonga 2| sp 31 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
Subiaco, Le Camere 1] sp 696 29.5 48.3 14.9 0.0 7.3 0.0 0.0 0.0
Tarquinia 1| urbl 88 26.1 30.7 39.8 0.0 2.3 0.0 11 0.0
Tenuta di Vallerano 2 |r 463 25.1 17.9 6.9 37.6 10.6 0.0 1.9 0.0
Via Gabina, site 10 12 |r 1757 10.3 21.6 40.2 2.7 135 0.1 3.1 8.5
Via Gabina, site 11 12 |r 106 75 17.0 47.2 16.0 0.9 0.0 0.0 11.3
APPENDIX 8. PERCENTAGES OF MAMMALS BASED ON MNI
Site Period | Type MNI % % % % % % % %
mammal cattle | sheep/goat | pig equid dog cat wild rodent
Alife, criptoportico 2 urbl 46 6.5 21.7 65.2 0.0 22 0.0 4.3 0.0
Alife, criptoportico 3 urbl 46 8.7 15.2 65.2 2.2 2.2 0.0 6.5 0.0
Bolsena 1 urbl 57 15.8 42.1 35.1 1.8 1.8 0.0 35 0.0
C36 1 sp 13 15.4 15.4 385 0.0 7.7 0.0 154 7.7
Campochiaro 3 sp 28 3.6 321 64.3 0.0 0.0 0.0 0.0 0.0
Cantone 2 sp 65 15 215 76.9 0.0 0.0 0.0 0.0 0.0
Capua, Carillo 3 urbl 6 16.7 333 333 16.7 0.0 0.0 0.0 0.0
Capua, Carillo 2 urbl 8 12.5 375 375 0.0 125 | 0.0 0.0 0.0
Case Nuove 1 r 4 25.0 25.0 25.0 0.0 0.0 0.0 25.0 0.0
Case Nuove 2 r 10 0.0 40.0 50.0 0.0 0.0 0.0 10.0 0.0
Case Nuove 3 r 19 15.8 316 26.3 0.0 105 | 0.0 15.8 0.0
Ferento, pozzo 593 1 urbl 13 30.8 231 38.5 7.7 0.0 0.0 0.0 0.0
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Ferento, SU 038 3 sp 4 0.0 50.0 0.0 0.0 250 | 0.0 25.0 0.0
Fidene 2 sp 8 0.0 0.0 0.0 0.0 100. 0.0 0.0 0.0
Gabii, Tincu House 1| urbl 72 18.1 30.6 44.4 4.2 2(.)8 0.0 0.0 0.0
Gabii, Tincu House 2 | urbl 140 14.3 30.0 45.0 29 7.9 0.0 0.0 0.0
Le Colonne 2 r 33 121 18.2 48.5 3.0 3.0 0.0 15.2 0.0
Lugnano 3 r 11 9.1 27.3 273 9.1 0.0 0.0 27.3 0.0
Lugnano 2 r 12 8.3 16.7 41.7 8.3 8.3 0.0 8.3 8.3
Lugnano, cemetery 3 sp 70 2.9 10.0 38.6 4.3 18.6 0.0 10.0 15.7
Luni, Domus presso 3 | urbl 61 14.8 26.2 37.7 6.6 33 33 49 1.6
Porta Marina

Matrice 1 r 6 16.7 333 333 0.0 0.0 0.0 16.7 0.0
Matrice 3 r 41 12.2 29.2 317 4.9 4.9 4.9 12.2 0.0
Matrice 2 r 42 12.9 23.6 32.7 5.6 5.6 1.8 18.1 0.0
Monte Gelato 2 r 16 6.3 18.8 31.2 6.2 18.8 0.0 18.8 0.0
Monte Gelato 3 r 23 43 47.8 21.7 43 43 0.0 8.7 8.7
Monte Vairano 1 urb2 38 28.9 28.9 395 2.6 0.0 0.0 0.0 0.0
Montecantino 1 urb2 26 15.4 26.9 26.9 0.0 7.7 0.0 231 0.0
Naples, Carminiello 2 urbl 8 12.5 25.0 37.5 12.5 12.5 0.0 0.0 0.0
Naples, Carminiello 1 urbl 18 111 33.3 444 5.6 5.6 0.0 0.0 0.0
Naples, Carminiello 3 urbl 120 7.4 25.7 20.7 1.6 10.7 | 18.2 25 13.2
Naples, Girolamini 3 urbl 23 8.7 30.4 47.9 4.3 4.3 0.0 4.3 0.0
Naples, Santa Maria la 3 urbl 7 14.3 28.6 14.3 0.0 0.0 0.0 28.6 14.3
“Z;ﬁas, Santa Patrizia 3 urbl 19 10.5 26.3 36.8 0.0 158 | 53 5.3 0.0
Naples, Via San Paolo 3 urbl 35 229 25.7 343 29 11.4 29 0.0 0.0
Nemi, santuario di Diana 1 sp 16 18.8 31.3 375 0.0 6.3 0.0 6.3 0.0
Nomentana 2 sp 4 0.0 0.0 0.0 0.0 100. 0.0 0.0 0.0
Pescorocchiano 1 sp 35 8.6 714 20.0 0.0 O(.)O 0.0 0.0 0.0
Pievina 2 r 7 14.3 14.3 28.6 0.0 143 | 00 28.6 0.0
Pievina 3 r 22 13.6 22.7 36.4 45 4.5 0.0 18.2 0.0
Pistoia 2 urbl 17 353 17.6 47.1 0.0 0.0 0.0 0.0 0.0
Pistoia 3 urbl 89 25.8 25.8 41.6 34 0.0 0.0 34 0.0
Pompeii, Casa di 1 urbl 41 17.1 46.3 24.4 49 24 0.0 49 0.0
Ganimede

Populonia 1 urbl 93 10.8 33.3 46.2 11 0.0 0.0 8.6 0.0
Populonia, cisterne 1 sp 7 14.3 0.0 85.7 0.0 0.0 0.0 0.0 0.0
Populonia, fossa 12618 1 sp 52 7.7 385 53.8 0.0 0.0 0.0 0.0 0.0
Quintili 2 r 21 0.0 23.8 47.6 0.0 0.0 0.0 0.0 28.6
Roma, Aqua Marcia 1 urbl 3 33.3 33.3 333 0.0 0.0 0.0 0.0 0.0
Roma, Aqua Marcia 2 urbl 42 11.9 23.8 45.2 7.1 7.1 0.0 4.8 0.0
Roma, Caput Africae 2 urbl 41 9.0 20.2 61.7 0.0 5.4 0.0 1.9 1.9
Roma, Centocello 1 sp 41 9.8 29.3 53.7 0.0 7.3 0.0 0.0 0.0
Roma, Crypta Balbi 3 sp 4 0.0 25.0 75.0 0.0 0.0 0.0 0.0 0.0

Mitreo
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Roma, Crypta Balbi 3 urbl 29 17.2 17.2 51.7 6.9 0.0 0.0 6.9 0.0
Mitreo

Roma, Forum Ilium 1 urbl 21 4.8 23.8 66.7 0.0 4.8 0.0 0.0 0.0
Roma, Forum 2 urbl 10 10.0 20.0 70.0 0.0 0.0 0.0 0.0 0.0
Transitorium

Roma, Meta Sudans 3 urbl 132 18.2 16.7 26.5 15.1 10.6 53 7.6 0.0
Roma, Meta Sudans US 2 urbl 27 14.8 33.3 37.0 3.7 3.7 0.0 7.4 0.0
3399

Roma, Piazza 3 sp 1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
Celimontana

Roma, San Omobono 1 sp 177 51 62.1 27.7 0.0 51 0.0 0.0 0.0
Roma, Schola 3 urbl 53 11.3 321 45.3 1.9 5.7 1.9 1.9 0.0
Praecononum

Roma, Via Gaetano 2 urbl 102 13.7 52.0 25.5 1.0 1.0 1.0 5.9 0.0
Sacchi

San Giacomo 3 r 29 10.3 24.1 24.1 13.8 6.9 35 13.8 35
San Giovenale 1 urb2 14 215 21.5 35.7 7.1 0.0 0.0 14.2 0.0
San Giovenale, cult 1 sp 7 14.3 28.6 28.6 14.3 0.0 0.0 14.3 0.0
Schiavi d'Abruzzo 1 sp 10 0.0 0.0 40.0 0.0 0.0 0.0 60.0 0.0
Settefinestre 1 r 34 14.7 235 17.6 0.0 8.8 0.0 235 11.8
Settefinestre 3 r 37 10.8 27.0 324 2.7 2.7 0.0 18.9 5.4
Settefinestre 2 r 102 12.7 15.7 255 2.9 2.9 1.0 275 117
Sperlonga 2 sp 4 0.0 0.0 100 0.0 0.0 0.0 0.0 0.0
Subiaco, Le Camere 1 sp 34 17.6 55.9 14.7 0.0 11.8 0.0 0.0 0.0
Tarquinia 1 urbl 33 24.2 36.4 30.3 0.0 6.1 0.0 3.0 0.0
Tenuta di Vallerano 2 r 45 20.0 22.2 17.8 17.8 15.6 0.0 6.7 0.0
Via Gabina, site 10 1,2 r 49 14.3 245 26.5 6.1 14.3 2.0 12.2 0.0
Via Gabina, site 11 1,2 r 10 10.0 20.0 40.0 20.0 10.0 0.0 0.0 0.0

APPENDIX 9. PERCENTAGES OF SHEEP/GOAT, CATTLE AND
PIG BASED ON NISP

Site Period | Type | Region | inland/co | Total NISP NISP % % %
ast Sample total mammal cattl | sheep/goat pig
e

A26 1 | urb2 | Molise Inland 51 24 24 0.0 21.7 78.3

Alife, criptoportico 2 | urbl | Campa | inland Na 384 335 5.2 12.5 82.3
nia

Alife, criptoportico 3 | urbl | Campa | inland Na 742 642 6.6 8.4 85.0
nia

Blera 1| urb2 Lazio inland 31 18 15 50.0 8.3 41.7

Bolsena 1| urbl Lazio inland 2615 1172 1110 12.3 49.9 37.8

Borgo Le Ferriere 1| sp Lazio coast 4323 1547 1546 12.7 80.0 7.3

C36 1| sp Molise inland 850 234 233 6.3 47.7 46.0

Campochiaro 1| sp Molise inland 2203 671 671 0.2 27.3 725

Campochiaro 3| sp Molise inland 3155 676 652 19.0 36.7 442

Cantone 2| sp Abruzz | inland 1607 1607 824 0.6 325 66.9
0
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Capua, Carillo 2 | urbl | Campa | inland 132 57 46 6.8 29.6 63.6
nia

Capua, Carillo 3 | urbl | Campa | inland 58 41 41 125 175 70.0
nia

Case Nuove 10 Toscan inland Na 15 15 50.0 21.4 28.6
a

Case Nuove 20 Toscan | inland Na 199 113 0.0 33.3 66.7
a

Case Nuove 30 Toscan | inland Na 220 197 18.4 46.0 35.6
a

Cosa, cistern 3| sp Toscan | coast 100 100 100 na na na
a

Cosa, houses 1| urbl | Toscan coast 142 112 112 5.3 55.9 38.7
a

Cosa, lagoon 2 | urbl | Toscan | coast 45 38 28 64.3 14.2 21.4
a

Ferento, fossa 1918 3 | urbl Lazio inland 304 187 187 27.8 54.5 17.6

Ferento, fossa 3258 2| sp Lazio inland 142 73 69 30.9 35.3 33.8

Ferento, pozzo 593 1| urbl Lazio inland 293 109 94 7.4 40.4 52.1

Ferento, Saggio Il 2 | urbl | Lazio inland 519 206 198 20.2 326 47.2

Ferento, SU 038 3| sp Lazio inland 131 112 112 0.0 100.0 0.0

Filattiera 2 | urb2 | Toscan | inland 65 65 na 12.3 33.8 53.8
a

Filattiera 3 | urb2 | Toscan | inland 96 96 na 4.2 474 47.4
a

Gabii, Tincu House 1| urbl | Lazio inland 1600 548 507 24.7 34.2 411

Gabii, Tincu House urbl Lazio inland 2225 664 594 9.8 37.8 52.4

Le Colonne 2 |r Toscan | coast 966 547 547 22.6 28.7 48.7
a

Lugnano, cemetery 3| sp Umbria | inland 2467 1026 822 11.6 19.7 68.7

Lugnano 20 Umbria | inland 134 45 41 14.3 23.8 61.9

Lugnano 30r Umbria | inland 144 56 39 111 22.2 66.7

Luni, Domus presso 3 | urbl Liguria | coast 1674 877 796 20.7 29.7 49.6

Porta Marina

Luni, Forum 2 | urbl | Liguria | coast 180 114 107 37.8 235 38.7

Luni, Forum 3 | urbl Liguria | coast 3425 1742 1543 13.8 435 42.7

Mansio ad Vacanas 20 Lazio inland Na 232 136 375 14.7 47.8

Matrice 1] Molise inland Na na 70 5.8 56.5 37.7

Matrice 20 Molise inland 1466 689 689 15.4 31.7 52.9

Matrice 30r Molise inland 2019 894 894 11.3 384 50.4

Monte Gelato 20 Lazio inland 1029 612 532 6.9 21.7 714

Monte Gelato 30 Lazio inland 899 532 496 55 36.4 58.0

Monte Vairano 1| urb2 Molise inland 344 322 321 45.4 25.1 29.6

Montecantino 1| urb2 | Toscan inland 708 290 290 32.4 37.0 30.6
a

Naples, Carminiello 1| urbl | Campa | coast 474 241 236 51 27.7 67.1
nia

Naples, Carminiello 2 | urbl | Campa | coast 282 142 110 1.9 34.0 64.1
nia

Naples, Carminiello 3 | urbl | Campa | coast 5858 3390 2378 8.7 54.6 36.8
nia

Naples, Girolamini 3 | urbl | Campa | coast 1638 743 741 6.7 35.6 57.8
nia

Naples, Santa Maria la 3 | urbl | Campa | coast 179 98 74 10.0 27.1 62.8

Nova nia
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Naples, Santa Patrizia 3 | urbl | Campa | coast 1416 607 560 1.6 19.5 78.9
nia

Naples, Santa Sofia 2 | urbl | Campa | coast 46 46 46 21.7 26.1 52.2
nia

Naples, Via San Paolo 3 | urbl | Campa | coast 173 173 164 18.2 32.9 48.8
nia

Narce 1(r Lazio inland 138 87 87 221 57.1 20.8

Nemi, santuario di Diana 1| sp Lazio inland 391 142 132 15.1 19.8 65.1

Ossaia 20 Toscan | inland Na 2080 1950 16.2 21.0 62.8
a

Ostia, bath 2 | urbl | Lazio coast 2599 2599 2566 10.2 331 56.7

Ostia, bath 3 | urbl Lazio coast 171 171 151 12.2 20.5 67.3

Ostia, castrum 1| urbl Lazio coast 107 107 107 115 2.0 86.5

Ostia, castrum 2 | urbl | Lazio coast 125 125 125 0.8 27.5 71.7

Pescorocchiano 1| sp Lazio inland 423 423 100 1.9 85.2 12.9

Pietrabbondante 1| sp Molise | inland 400 139 102 334 17.6 49.0

Pievina 20 Toscan | inland 76 27 26 13.0 26.1 60.9
a

Pievina 30 Toscan | inland 940 292 285 22.3 42.8 34.9
a

Pisa, navi antiche 2| sp Toscan | coast 5111 3042 2916 26.8 21.7 51.5
a

Pistoia 2 | urbl | Toscan | inland 250 30 26 326 21.0 46.4
a

Pistoia 3 | urbl | Toscan | inland 1812 258 244 40.0 12.0 48.0
a

Poggio Picenze, 1] sp Abruzz | inland 111 111 111 0.0 100.0 0.0

Varranone 0

Pompeii 95 1 | urbl | Campa | coast 1853 253 148 3.4 449 51.7
nia

Pompeii, Casa di 1 | urbl | Campa | coast 1038 936 909 31.7 45.3 23.0

Ganimede nia

Pompeii, Forum 1 | urbl | Campa | coast 2686 2686 2686 19.9 233 56.8
nia

Pompeii, Forum 2 | urbl | Campa | coast 504 504 504 10.6 27.0 62.4
nia

Pompeii, Gardens 2 | urbl | Campa | coast 297 207 205 354 19.7 44.9
nia

Pompeii, House of 1 | urbl | Campa | coast 784 319 248 3.2 21.7 75.0

Amaranthus nia

Pompeii, House of 1| sp Campa | coast 186 98 85 0.0 1.8 98.2

Amaranthus nia

Populonia 1| urbl | Toscan | coast 8080 2054 2014 10.3 43.0 46.7
a

Populonia, cisterne 1| sp Toscan | coast 383 383 383 1.0 0.0 99.0
a

Populonia, fossa 12618 1| sp Toscan | coast 2185 1706 1668 0.4 22.7 76.9
a

Populonia, necropoli 1| sp Toscan | coast Na 185 138 0.0 52.3 47.7

delle Grotte a

Populonia, saggio IX 1| urbl | Toscan | coast 555 260 250 11.2 421 46.8
a

Populonia, saggio IX 2 | urbl | Toscan | coast 692 339 335 24.0 38.5 375
a

Quintili 20 Lazio inland 493 225 157 0.0 13.7 86.3

Roma, Anphitheatro 2 | urbl Lazio inland Na 1574 na 2.7 11.6 85.7

Flavio

Roma, Anphitheatro 3 | urbl | Lazio inland Na 2564 na 5.4 19.7 74.9

Flavio

Roma, Aqua Marcia 1| urbl | Lazio inland 17 5 5 60.0 20.0 20.0

166



Roma, Aqua Marcia 2 | urbl | Lazio inland 1062 397 391 14.6 13.0 724

Roma, Arco di 2 | urbl Lazio inland Na 342 na 9.2 15.2 75.6

Costantino

Roma, Caput Africae 2 | urbl | Lazio inland 458 222 209 2.8 17.9 79.3

Roma, Centocello 1| sp Lazio inland Na 547 175 6.6 25.8 67.5

Roma, Crypta Balbi 3 | urbl | Lazio inland 10159 7487 7056 9.0 34.6 56.5

esedra

Roma, Crypta Balbi 3 | urbl | Lazio inland Na 374 288 5.7 16.1 78.2

Mitreo

Roma, Crypta Balbi 3| sp Lazio inland Na 55 16 0.0 25.0 75.0

Mitreo

Roma, Forum Ilium 1 | urbl Lazio inland 518 107 104 1.0 38.8 60.2

Roma, Forum 2 | urbl Lazio inland 129 73 72 125 9.7 77.8

Transitorium

Roma, Meta Sudans 3 | urbl Lazio inland 2826 2826 2451 19.0 26.3 54.7

Roma, Meta Sudans US 2 | urbl | Lazio inland Na 541 421 6.5 18.8 74.6

3399

Roma, Palatino area 1| urbl | Lazio inland Na 709 na 53 32.1 62.7

temenos

Roma, Palatino capanna 1 | urbl | Lazio inland Na 73 na 28.6 26.1 454

Puglisi

Roma, Passaggio di 2 | urbl | Lazio inland Na 282 na 2.6 14.9 82.5

Commodo

Roma, Passaggio di 3 | urbl | Lazio inland Na 71 na 3.0 9.1 87.9

Commodo

Roma, Piazza 3| sp Lazio inland 64 64 64 0.0 40.7 59.3

Celimontana

Roma, San Omobono 1| sp Lazio inland 2096 2096 2080 6.1 63.3 30.5

Roma, Schola urbl | Lazio inland 4000 1741 1604 9.6 36.7 53.7

Praecononum

Roma, Terme di Traiano 2 | urbl Lazio inland Na 19 na 25.0 8.3 66.7

Roma, Terme di Traiano 3 | urbl Lazio inland Na 1114 na 16.9 22.0 61.0

Roma, Vesta Area Sacra 1| sp Lazio inland 45 45 29 0.0 40.7 59.3

Roma, Via Gaetano 2 | urbl Lazio inland 1755 1061 1043 21.3 38.7 40.0

Sacchi

Roma, Via Sacchi 2 | urbl Lazio inland Na 981 na 135 44.6 41.9

Roma, Via Sacra 1 | urbl | Lazio inland 132 106 106 48.1 19.8 321

Saepinum 2 | urbl Molise inland 87 39 39 15.4 46.1 385

San Costanzo 2| sp Campa | coast 109 83 47 0.0 215 78.5
nia

San Giacomo 3| Molise inland 563 460 434 15.1 54.1 30.8

San Giovenale 1 | urb2 Lazio inland 166 61 52 10.6 234 66.0

San Giovenale, cult 1| sp Lazio inland 135 39 39 16.6 55.6 27.8

San Potito 20 Abruzz | inland 500 315 311 25.1 24.2 50.7
0

Schiavi d'Abruzzo 1] sp Abruzz | inland 15 15 15 0.0 0.0 100.
0 0

Settefinestre 10 Toscan | coast 544 241 230 10.8 424 46.8
a

Settefinestre 20 Toscan | coast 6742 3033 2630 10.8 16.7 725
a

Settefinestre 30 r Toscan coast 2023 1015 910 16.6 30.8 52.6
a

Sperlonga 2| sp Lazio coast 31 31 31 na na na

Subiaco, Le Camere 1| sp Lazio inland 1620 698 696 31.8 52.1 16.1

Tarquinia 1 | urbl Lazio inland 108 88 88 27.0 31.8 41.2
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Tenuta di Vallerano r Lazio inland 929 471 463 50.2 35.9 13.9
Via Gabina, site 10 r Lazio inland 4495 1984 1757 14.3 29.9 55.8
Via Gabina, site 11 r Lazio inland 262 125 106 10.5 23.7 65.8

APPENDIX 10. PERCENTAGES OF SHEEP/GOAT, CATTLE, PIG

AND CHICKEN BASED ON NISP

Site Period | Type | NISP total NISP chicken | %cattle | %sheep/goat | %opig %chicken
Alife, criptoportico 2 | urbl 384 14 5.0 12.0 789 41
Alife, criptoportico 3| urbl 742 41 6.2 7.9 79.7 6.2
Cantone 2| sp 1607 507 0.4 20.1 41.4 38.1
Case Nuove 2 |r 220 20 0.0 20.5 40.9 38.6
Case Nuove 3 0r 199 49 16.5 41.2 32.0 10.3
Ferento, fossa 3258 2| sp 73 2 30.0 34.3 32.9 29
Gabii, Tincu House 1| urbl 548 13 24.1 333 40.0 2.7
Gabii, Tincu House 2 | urbl 664 25 9.4 36.0 49.9 47
Luni, Domus presso Porta Marina 3| urbl 877 53 19.3 27.8 46.3 6.6
Luni, Forum 2 | urbl 114 7 35.4 22.1 36.3 6.2
Luni, Forum 3 | urbl 1742 195 12.3 38.6 37.8 11.3
Nemi, santuario di Diana 1] sp 142 10 14.0 18.4 60.3 74
Ossaia 2 |r 2080 112 15.2 19.7 58.9 6.1
Pievina 2| 292 2 125 25.0 58.3 4.2
Pievina 30 r 27 1 221 42.4 34.7 0.7
Pisa, navi antiche 2| sp 3042 49 26.4 21.3 50.5 17
Pompeii, Casa di Ganimede 1 | urbl 936 6 315 45.0 229 0.7
Populonia 1 | urbl 2054 7 10.3 42.8 46.6 0.4
Populonia, necropoli delle Grotte 1| sp 185 30 0.0 42,5 38.8 18.8
Populonia, saggio IX 1 | urbl 339 2 10.9 41.2 45.8 2.1
Populonia, saggio IX 2 | urbl 260 5 23.8 38.2 37.3 0.6
Quintili 2|r 225 47 0.0 10.1 63.7 26.3
Roma, Anphitheatro Flavio 2 | urbl 1574 Na 25 10.7 79.1 7.7
Roma, Anphitheatro Flavio 3 | urbl 2564 Na 45 16.2 61.9 174
Roma, Aqua Marcia 2 | urbl 5 15 14.0 125 69.6 3.9
Roma, Arco di Costantino 2 | urbl 342 Na 9.1 15.1 74.7 1.3
Roma, Centocello 1| sp 547 357 2.0 7.7 20.1 70.3
Roma, Crypta Balbi esedra 3 | urbl 7487 339 85 32.9 53.7 4.9
Roma, Crypta Balbi Mitreo 3| sp 374 68 0.0 7.8 235 68.6
Roma, Crypta Balbi Mitreo 3 | urbl 55 35 4.6 12.9 62.9 19.5
Roma, Forum Transitorium 2 | urbl 73 1 12.3 9.6 76.7 14

168



Roma, Meta Sudans 3 | urbl 2826 253 20.4 6.8 58.6 14.3
Roma, Meta Sudans US 3399 2 | urbl 541 32 6.0 17.4 68.8 7.7
Roma, Palatino area temenos 1| urbl 709 Na 5.1 31.0 60.6 32
Roma, Passaggio di Commodo 2 | urbl 71 Na 24 13.9 77.0 6.7
Roma, Passaggio di Commodo 3| urbl 282 Na 29 8.7 84.1 4.3
Roma, Piazza Celimontana 3| sp 64 15 0.0 26.2 38.1 35.7
Roma, Schola Praecononum 3| urbl 1741 132 8.8 339 495 7.8
Roma, Terme di Traiano 3 | urbl 1114 Na 16.6 217 60.0 1.8
Roma, Via Gaetano Sacchi 2 | urbl 1061 11 21.0 38.3 39.6 11
Roma, Via Sacchi 2 | urbl 106 Na 133 44.0 41.4 12
Tenuta di Vallerano 2 |r 471 7 48.7 34.9 134 2.9
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