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Abstract

By the 1% century AD, the Roman Empire had almost reached its greatest expansion
and the estimated population density was unprecedented in human history. To supply
such a vast territory, the state relied on an elaborate system of production and
distribution, in which the Bay of Naples had a central role until the AD 79 eruption
of Mount Vesuvius. This thesis applies the carbon and nitrogen isotope analysis of
amino acids (CSIA-AA) to the bone collagen of the individuals who tragically perished
at Herculaneum in AD 79. Indeed, this exceptional assemblage represents a unique
opportunity to investigate the life of an ancient community who lived and died together
in one of the central economic hubs of the Roman Empire. Carbon and nitrogen
stable isotope analysis (SIA) of the bulk bone collagen has been extensively applied
in archaeology allowing us to gain meaningful insights into ancient human dietary
practices. However, several studies have now exposed the important limitations of SIA
regarding how carbon and nitrogen from different food sources and macronutrients
are registered in collagen, potentially resulting in misleading interpretations. On the
contrary, CSIA-AA allows to distinguish between single signals -the amino acids- whose
fractionation mechanisms are better understood. In this thesis, the results obtained by
CSTA-AA were investigated using two innovative Bayesian models that incorporate
knowledge of amino acid synthesis. Thanks to the joint application of CSIA-AA and
Bayesian statistics, it was possible to observe that men at Herculaneum had easier
access to Csz cereals and marine fish, while women were obtaining the majority of their
proteins and calories from terrestrial animal products. The high-resolution gained
thanks to this approach permitted to compare the estimates obtained with those
from modern Mediterranean populations, showing a similar contribution of terrestrial
animal products and a three times higher contribution of protein from marine fish at

Herculaneum in AD 79.
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Chapter 1

Introduction

This first chapter introduces the interconnected research questions that lead to the
aims of this thesis, presented in the first three paragraphs (1.1, 1.2, 1.3), followed by
an outline of the aims and objectives of the thesis (1.4). Finally, the structure of the

thesis and the outline of the chapters will also be presented (1.5).

1.1 What do we still not know about the Roman

diet in the Mediterranean basin?

There seems to be a paradox in archaeology when it comes to study the diet of
people living in complex and evolved societies as the Imperial Roman civilization was.
Although when investigating prehistoric populations there is a lack of non direct and
direct dietary evidence of food consumption, in the extent that the smallest finding
becomes an exceptional recovery, the incredible amount of information we generally
have from historical times can sometimes lead us to misreading, magnification or, on
the contrary, underestimation of the available evidence.

The Imperial Roman time (27 BC to AD 395) was the period of the largest expansion
of the Roman civilization. During this period, and particularly during the first two
centuries of the Empire, the so-called Paz Romana (transl. from Latin: Roman Peace),
the Roman civilization was a fortunate fusion of different cultures, organised in a
non static social hierarchical model (Saller 2008). The territories were organized in
Provinciae (transl. from Latin: provinces), each of them with its own governor in charge
of specialized activities, ranging from land use specialization, as in the case of North
Africa, to industries or commercial activities which made the Empire economy probably

the largest in scale and the most advanced before the industrialization (Mattingly
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2006). Intense trade networks across the Mediterranean and beyond permitted to make
the most out of this heterogeneous regional system, and a variety of commodities were
moved inside and outside the territories of the Empire (Paterson 2005). This all implies
that the inhabitants of the Empire could access a variety of foodstuffs, as well as local
resources secured by the Mediterranean temperate to warm climate and geography
(Garnsey 2008).

What we know today about diet in the Roman Empire can be briefly summarised
as follows. According to some studies of the ancient economy, the diet of people
around the Empire was mainly composed of cereals (according to Foxhall and Forbes
(1982), around 70 % of the total caloric intake came from cereals), followed by legumes,
vegetables and fruits, while primary and secondary animal products were only secondary,
although meat was probably more important in temperate Europe. Therefore, the
consumption of wild animals, including freshwater and marine fish, was probably only
complementary (Garnsey 2008).

This concise outline comes from centuries of study and collection of ancient texts,
decorative elements such as frescoes and mosaics, and archaeological findings, especially
epigraphies, pottery, botanical, animal and even food remains, as well as human
skeletons. However, each of these sources only bears a partial knowledge. The
numerous references to diet in the Roman literature refer to the elite, and in particular
to feasts, among which the Trimalchio’s episode (Sat 26-35) by Petronius written at the
half of the 15 century AD, certainly stands out (Grimm 2006), and the same can be
said about the luxurious frescoes and mosaics found in the urban domus or countryside
villae. Pottery vessels are likely to be recovered from archaeological sites. Several
insights about diet can be deduced from ceramics in different ways; for example, the
style and typology of a vessel give an information about its role in the kitchen or on
the table (e.g., King 1983; Bruno 2005), while the residues analysis of preserved food
crusts and fats absorbed inside the ceramic is informative about the food that was
once cooked inside of it or contained in it (Roffet-Salque et al. 2017). However, ceramic
remains are only representative of a fraction of the entire ceramic production and
usage. Moreover, as for residue analysis, the recovered lipids have been accumulating
through time, so that if the usage of a specific vessel changed with time, this cannot
be detected by the scientific approach (Lis 2015). Similarly, the study of botanical
and animal remains from archaeological contexts can only give a partial view of the
plants and animal products that were produced and consumed, mainly because of their
state of preservation, selective recovery (e.g., from dumps or sewers) as well as recovery

techniques and species identification issues (Peres 2010; Wright 2010).
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All these sources of evidence have one main limitation in common which is that
they are non-direct testimony of what was once eaten. On the contrary, skeletal human
remains can provide direct evidence of the diet at the individual level. Although the
osteological investigation of the skeleton can sometimes be by itself informative about
the general nutritional status, stable isotope analysis (SIA) of both the inorganic and
organic components of the skeleton is nowadays the most straightforward approach to
study the diet of ancient human societies (Roberts et al. 2017). Carbon and nitrogen
SIA in particular, has been extensively applied to identify dietary habits of human
individuals living in the Roman Empire (Prowse et al. 2004, 2005; Keenleyside et al.
2009; Craig et al. 2009; Crowe et al. 2010; Lightfoot et al. 2012; Killgrove and Tykot
2013; Lagia 2015; Pate et al. 2016; Ricci et al. 2016; Rissech et al. 2016; Dotsika
and Michael 2018; Martyn et al. 2018; Killgrove and Tykot 2018; Tafuri et al. 2018;
O’Connell et al. 2019; Baldoni et al. 2019; De Angelis et al. 2020a,b). However, there
are important methodological limitations that make the SIA data difficult to interpret;
these will be briefly introduced in the following section 1.3 and reviewed and discussed
in chapter 3.

All of this provides an extensive knowledge about which food products were available
to the people living in the territories of the Empire and how these products were moving
inside and outside the Empire. However, it is still not possible to know for certain in
which proportions individuals living in the Empire were consuming such foodstuffs,
therefore in quantitative terms, although some scholars in the last years have been
trying to with some difficulties (e.g., Foxhall and Forbes 1982; Allen 2009; Craig et al.
2013; Fernandes 2016). Moreover, it is still not known whether these proportions varied
among different groups of individuals, such as males and females, children and adults,
indigent and wealthy groups. Most importantly, it can be questioned whether the
commonly accepted 70% contribution of cereals to diet was also followed by the humans
living in geographical areas that allowed easy access to other kinds of resources, as it

could have been fish for people living in the Bay of Naples in AD 79 .

1.2 Why study the human skeletal assemblage from

Herculaneum in AD 797

Between 1980 and 1982 some archaeologists who were working on a new trench on the
AD 79 ancient bay of Herculaneum, Italy, made a discovery that was recognised as one

of the most exceptional in the entire history of archaeology (Maggi 2013).
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340 exceptionally well preserved human skeletons were recovered during four exca-
vation campaigns, first from 1980 to 1985, then in 1988 and from 1996 to 1999, and
finally from 2008 to 2012 (Capasso 2001; Fattore et al. 2012; Martyn et al. 2020). Only
fifty-four of the individuals were found on the ancient shore, while the remaining were
recovered under some vaults, the so-called fornici, probably used as boat chambers
(Lazer 2009).

This human assemblage owes its importance to multiple reasons. First of all, it
is a rare scene of human tragedy emerged from the past. These individuals were all
trying to escape the eruption of Mount Vesuvius, either by getting ready to shove off
or hiding under the fornici. Unlike the human remains from Pompeii and from the
other sites hit by the eruption, the Herculaneum assemblage is the only testimony of a
group of individuals, which permits the study of group dynamics during a catastrophic
event as it has never been possible to do before from archaeological contexts (Fattore
et al. 2012). Secondly, this large assemblage is fortunate to be well inserted into the
context of one of the most well preserved towns of the Roman Empire. Thanks to its
spectacular preservation, a lot has been studied from Herculaneum, such as its luxurious
private buildings, the public and commercial activities, the food items available at
the time of the eruption and even the social status and professional occupation of
its inhabitants (e.g., Wallace-Hadrill 1994; de Ligt and Garnsey 2012; Rowan 2014).
All of this makes the study of the human skeletal remains well supported by other
evidence. Last but not least, the Herculaneum human assemblage represents a snapshot
of a living population frozen in time. This has major implications in archaeology. To
begin with, it is possible to overcome the well-known osteological paradox which is
one of the greatest limitations of paleodemography and paleopathology analyses of
human remains from archaeological contexts (Wood et al. 1992). In fact, individuals
from cemeteries are hardly representative of a living population. On the contrary, the
Herculaneum human assemblage is composed of people that were not likely going to
encounter death in the near future if it was not for the Vesuvius eruption. Moreover,
these individuals were all living in the same place at the same time, meaning that they
all had the same resources available. Therefore, any difference in dietary habits among
the individuals of Herculaneum is likely to be driven by economic, social or personal
reasons, as Martyn et al. (2018) and colleagues pointed out.

The study of this unique assemblage has already allowed us gaining new information
about the diet of people living in the Bay of Naples during the Imperial time. A few
years ago, Craig et al. (2013) published the first attempt of quantifying the marine

contribution to the diet of nine individuals of the dead Herculaneum assemblage. The
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authors applied radiocarbon dating to determine a date offset from the real date of
death for each of the individuals and one sheep (i.e., AD 79). Since any older date
would be caused by the consumption of marine products which contains more "old"
13C, it was possible to determine marine contribution to diet from both carbon and
nitrogen isotope ratios values using linear interpolations. Following this, Fernandes
(2016) elaborated the results obtained by Craig and colleagues (2013) using Bayesian
statistics; this validated the marine foodstuff contribution to diet determined by Craig
et al. (2013) and it was used by Fernandes (2016) as an exceptional case study to
propose a novel statistical approach for the study of ancient diet in archaeology. More
recently, Martyn et al. (2018) applied the equations derived by Craig et al. (2013) to
the carbon and nitrogen SIA values from all the other available individuals and they
evaluated gender- and age-related differences, also in comparison with other populations
from Imperial Roman central Italy.

This assemblage has also been at the center of a debate around the temperature
of death. Indeed, while some authors have previously proposed that the individuals
from the Herculaneum assemblage had died immediately as a consequence to the high
temperature (around 500°C) (Mastrolorenzo et al. 2001, 2010; Petrone 2011; Petrone
et al. 2018), two more recent experiments by Schmidt et al. (2015) and Martyn et al.
(2020) suggest that much lower temperatures, most likely between 270°C and 190°C,
caused the slow death of the individuals. The different techniques and the results
obtained by these studies will be the focus of section 2.3.5.

The Herculaneum death assemblage has still much more to reveal. For example,
the relative contribution of cereals and animal products to the diet, as well as that
of legumes, is still very uncertain and the STA of bulk collagen seems to be unhelpful
in this direction. Moreover, as it will be introduced in the next section, STA has
some important limitations which can make the detection of marine food consumption
extremely challenging outside of the exceptional case of Herculaneum. In particular,
this thesis aims to apply compound specific stable isotope analysis of the amino acids
(CSTA-AA) from the collagen of some randomly selected individuals, taking care of
representing both biological sexes, among the collagen previously extracted, as it
will be explained in section 4.1.1. In addition to this, a richer baseline based on the
collection of animal and botanical remains will be included, helping to overcome the
bulk stable isotope limitations and disclose more high-resolution dietary information

from Herculaneum in AD 79.
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1.3 Why use Compound Specific Stable Isotope
Analysis of Amino Acids (CSIA-AA)?

When it comes to study diet and migratory patterns of ancient human populations,
STA is certainly the most applied tool, as proven by the exponential increase of articles
published in the last fifty years mentioning the words 'archaeology’” and ’stable isotopes’
(Roberts et al. 2017). Carbon and nitrogen SIA of bone collagen, a protein extremely
well preserved in most archaeological contexts, is the most applied method for dietary
studies, followed by sulphur in collagen and carbon isotope analysis of enamel and
sometimes bone apatite.

However, the carbon and nitrogen isotope values obtained by the analysis of collagen
actually represent average values of the stable isotopes ratios of every single molecule
composing the collagen: the amino acids. Each amino acid fraction can have isotope
values that are different from those of the others, depending on its own metabolic
pathway. Therefore, bulk STA - as isotope analyses are named when applied to hetero-
geneous materials - can be useful to visualize a distributional trend of environmental
and nutritional data, particularly when numbers of samples are considered, but they
can hide important information about food consumption. Moreover, while nitrogen can
only be routed from the protein components of diet, carbon can derive from proteins
as well as carbohydrates and lipids.

Despite the limitations, over the years several scholars have offered different solutions
to quantifying the different food sources consumed by an individual or a group of
individuals, for example by using mixing models that consider the chemical signal
registered in the sample, the chemical signals of the possible sources and an assumption
about nitrogen and carbon fractionation from food to consumer. So far, one of the
most applied methods has been the Bayesian mixing model FRUITS, with its related
user-friendly open source application. FRUITS was proposed by Fernandes et al. (2014)
stimulated by the partially unsatisfactory attempts of previous methods (e.g., Phillips
2001; Phillips and Gregg 2003; Moore and Semmens 2008; Parnell et al. 2010).

Statistical models have made an important contribution to the application of bulk
STA in archaeology. However, the estimates generated are often not able to discriminate
between dietary sources with similar carbon and nitrogen isotopes values, for example
when differences in contribution from terrestrial animals and terrestrial plants need
to be explored, which might be the case of Herculaneum in AD 79. Moreover, the
models rely on diet-to-consumer offsets that are derived from feeding experiments

which are often very different from one to another (inter alia, Krueger and Sullivan
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1984; Ambrose and Norr 1993; Tieszen and Fagre 1993; Ambrose 2000; Howland et al.
2003; Passey et al. 2005; Warinner and Tuross 2009; O’Connell et al. 2012; Webb et al.
2016b, 2017). The discrepancy between the offset values is to some extent due to the
different dietary compositions of the animals used in the studies, something that it is
difficult to predict from archacological contexts (Webb et al. 2017).

The joint application of CSIA-AA (for which fractionation mechanisms are better
understood) and Bayesian statistics have the potential to provide higher resolution
estimates of dietary intakes, while at the same time to reduce the number of assumptions
about how nitrogen and carbon isotopes fractionate from diet to consumer. When
applied to the exceptional death assemblage of Herculaneum in AD 79, it will provide
a better understanding of the diet of who was living in a coastal town at the heart
of the Empire. Moreover, the Herculaneum assemblage, since being a unique case of
an archaeological living population, represents the perfect model on which to test the

reliability of CSIA-AA used in conjunction with Bayesian mixing models.

1.4 Aims and Objectives

Following on the research questions presented above, aims and objectives of this PhD

are presented in this section.

1.4.1 Aims

There are two aims to this thesis both made possible by the exceptional nature of the
human assemblage of Herculaneum in AD 79. First, to compare the results obtained
through bulk STA and CSIA-AA to demonstrate the advantages of the latter both
qualitatively and quantitatively when applied in a Mediterranean archaeological context.
Second, to use the high resolution obtained thanks to the application of CSIA-AA and
Bayesian mixing models to answers some of the questions around the diet of people

living at Herculaneum in AD 79 and to explore differences across the assemblage.

1.4.2 Objectives

In order to fulfil these two aims, this PhD will complete the following objectives:

» To explore what is known of the diet of the Romans living in the Mediterranean
basin during the Empire looking at historical accounts, economic studies, ar-
chaeological findings, and bioarchaeological evidence, and what remains to be

explored as it will be examined in chapter 2 and chapter 3;
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« To develop a laboratory and analytical procedure for the determination of carbon
and nitrogen isotopic signatures of amino acids from bone collagen and plant
material at BioArCh (Department of Archaeology, University of York) using a
GC-C-IRMS system. This will be outlined in chapter 4;

o To create a solid dietary baseline for the area of the Gulf of Naples in the 1%
century AD. To do so, first, the protein and amino acids preservation from
archaeological charred grains and pulses will be evaluated (via RP-HPLC), and
the attribution of the faunal remains to specific taza will be confirmed and/or
corrected using Zooarchaeology by Mass Spectrometry (ZooMS). Finally, the
bulk and amino acid carbon and nitrogen stable isotope values of both plant and
animal remains will be discussed considering different crop management systems
and farming and herding practices. This will be the focus of chapter 5;

» To propose two novel mixing models for the analysis of CSIA-AA results. The
estimates will allow quantifying the protein and calorie intakes from different

food sources at Herculaneum in AD 79, which is the focus of chapters 6 and 7.

1.5 Thesis Structure

This PhD thesis is a combination of traditional thesis chapters and one scientific article

which is currently under review. The thesis is structured as follows:

o Chapter 2 "Diet during the Roman Imperial time and the case study of Hercula-
neum" outlines what is known about the diet of the Romans who were living in
the Mediterranean area. This chapter also presents the geographical, political
and economic context of the Bay of Naples in the 1%¢ century AD with a focus the
town of Herculaneum, its layout, the history of the excavations, its inhabitants

and the extraordinary death assemblage recovered from the ancient seashore.

o Chapter 3 "Dietary studies and stable isotopes analyses: a review' is a review
chapter of the scientific literature produced in the last decades on stable isotope
analysis applied to dietary investigations. The aim of this chapter is to provide
the reader with the state of the art of bulk SIA and CSIA-AA, with a focus on

previous studies carried out in Roman Mediterranean contexts.

o Chapter 4 "Experimental and analytical protocols for Compound Specific Stable
Isotope Analysis of Amino Acids (CSIA-AA)" illustrates the steps that were
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necessary to develop the protocol currently in use for CSIA-AA at BioArCh,
Department of Archaeology, University of York. The quality of the data is also

presented and evaluated using different methods.

o Chapter 5 "Establishing a baseline for diet at Herculaneum in AD 79" presents
the botanical and animal remains analysed by SIA and CSIA-AA to be used
as a dietary baseline for the interpretation of the human data. However, some
limitations were faced, such as the poor understanding of protein degradation
in archaeological plant material and the erroneous identification of the animal
remains. Therefore, the first part of this chapter will focus on the discussion of
such limitations and provide solutions for this thesis and future work. Then, the
SIA and CSIA-AA will be presented and discussed.

o Chapter 6 is an article currently under review in Science Advances with the title
"High-resolution dietary reconstruction of victims of the AD79 Vesuvius eruption
at Herculaneum by compound specific isotope analysis". The aim of this chapter
is to present high-resolution dietary estimates obtained for seventeen human
individuals from the AD 79 catastrophic death assemblage. To do so, two novel
mixing models which incorporate previous knowledge of amino acid synthesis
were used and are here presented. The data obtained were also compared to

those of modern Mediterranean populations.

o Chapter 7 "Discussion" begins with a critical evaluation of the limitations and
advantages of using the bulk STA approach by exploring the results obtained from
the Herculaneum case study. The potential of including carbon isotope analysis
of the bone apatite will be also discussed presenting the results from a pilot
study. Then, the results obtained by CSIA-AA will be presented more extensively
compared to chapter 6, by exploring different valuable proxies. Finally, the data
obtained will be discussed considering what is known of the people who where
living at Herculaneum at the time of the eruption with the aim to add a new

piece of evidence to the overall picture.

o Chapter 8 "Conclusions and suggestions for future research" summarises the
work, reconsidering the aims of the thesis and evaluating if and how these were
met. The major findings will be outlined, and the limitations will be discussed,

proposing future directions.



Chapter 2

Diet during the Roman Imperial
period and the case study of

Herculaneum

This chapter offers an overview on the state of the art on the Roman diet in the
Mediterranean basin, the archaeological site of Herculaneum and its catastrophic death
assemblage, which are the main focus of this thesis. First, the main categories of
foodstuff available to the Romans will be presented, drawing information from the
ancient texts and the archaeological findings with examples from the Bay of Naples
(2.1). Then, the historical context of the Bay of Naples in the 1% century AD will
be briefly introduced with the aim to contextualise Herculaneum, which will be then
explored focusing on the discovery, the economic role and the social structure of the
town and on the AD 79 eruption of Mount Vesuvius (2.2). The last paragraph (2.3)
will be dedicated to the exceptional human assemblage of the ancient seashore of
Herculaneum and the discovery of the skeletons and the studies conducted on them

will be reviewed.

2.1 What did the Romans eat in the Mediterranean
basin?

In the 1% century AD the Roman Empire had almost reached its greatest extension
and population density. Although the size of the Roman population keeps being under
debate (Scheidel 2008), the low estimates suggest that it increased from 45 to 60 million
between the time of Augustus (27 BC - AD 14) and the half of the 2"¢ century AD
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(Scheidel 2004). In order to supply such a vast territory, the state had to rely on an
accurate system of production and distribution, also considering the unpredictability of
the climate and variety of environments in the Mediterrenean area and beyond (Horden
and Purcell 2000). In this setting, the agricultural production, in particular of wheat,
olive oil and wine, the so-called "Mediterranean triad", became central in the economy
of the Empire and consequently in the diet of the Romans (Kehoe 2007). Although
written accounts, archaeological evidence and historical studies suggest that cereals
were the first source of calories for the inhabitants of the Empire, other foodstuffs seem
to have played a significant role in their diets, in particular vegetables and fruits, eggs
and dairy products but also small quantities of meat and fish. In the following sections,
different categories of foodstuff available to the Romans will be presented relying on
different kinds of evidence, with examples mainly from the Gulf of Naples, which is

most relevant for the scope of this thesis.

2.1.1 Sources of evidence

Undoubtedly, the main evidence about Roman diet comes from the ancient literary
sources. Since the Punic Wars (3" - 2" centuries BC), different authors described
Roman agricultural and farming practices in texts that have been passed down to this
day with only minor lacunae. Among others, the agronomists Cato, Varro, Columella
and Pliny the Elder provided a wealth of information.

Marcus Porcius Cato (234 - 149 BC) was the first to collect his knowledge about
agriculture into a manual composed of 162 chapters called De agri cultura. De agri
cultura, which also represents the oldest surviving example of Latin prose, was written
around the first half of the 2"¢ century BC, when Cato returned to his small estate a
few kilometres south of Rome to dedicate his time to the work of the land. Therefore,
the manual is a collection of his personal experience written in a direct and lacking of
form prose.

One century later, Marcus Terentius Varro (116 - 27 BC) was witness and reporter
of the agricultural and husbandry practices of the 1% century BC, the time of the Late
Republic. Rerum rusticarum libri tres (or De re rustica) is a three volume manual based
on his experience as a landowner, Greek and Roman authors’ texts and information
provided by technical consultants. He was the first to divide agricultural practices
according to the seasons.

However, it is in the 1% century AD that agronomic science got the highest
contribution with De re rustica by Columella. Although little is known of his life,

Lucius Junius Moderatus Columella (15 century AD), the author of De re rustica,
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probably dedicated most of his life to the management of his estates in Latium. His
purpose, that he clearly states in the introduction to the manual, was to reestablish
the socio-economic role of agriculture which he believes is, with no doubt, close to and
own sister of sapientia ("sine dubitatione proxima et quasi consanguinea sapientiae est",
De re rustica 1 prefatio). The text is articulated into twelve volumes, each dedicated
to a specific topic.

The suggestions provided by Cato and Columella were used and re-elaborated by
Pliny in his Naturalis historia, published in AD 77. Gaius Plinius Secundus (AD 23 —
79), better known as Pliny the Elder, was a wealthy landowner, commander, author
and philosopher that lived in the Imperial time and died during the tragic event of
the AD 79 eruption of Mount Vesuvius. The Naturalis historia is the first example
of an encyclopaedic text and it has been used as a model by following authors of
encyclopaedias. In the text, Pliny also criticizes the previous agricultural calendar
advanced by Cato and he proposed a new crop schedule based on the practical needs
of the land and of the farmers (Malossini 2011). The Naturalis historia is particularly
relevant to this thesis. Pliny the Elder spent a large part of his life in Campania and
he often refers to this region to make examples of specific crops and culinary habits, as
it will be noted in the following sections.

Apicius, or De re coquinaria, is worthy of a separate mention. Apicius is a collection
of gourmet recipes traditionally attributed to Marcus Gavius Apicius, a Roman cook
who lived in the 1% century AD. However, the compilation that was passed down to
this day is dated to the end of the 4" century AD and it probably contains only a
few original Apicius’ recipes. The book is organized in ten chapters, going from "the
secrets of the chef" (Epimeles), through the preparation of legumes, predominantly
in the form of puls or soups, to chapters dedicated to birds’ recipes (Aeropetes) and
gourmet dishes (Politeles)(Introna 2018).

Last but not least, The Edict of Diocletian, or Edict on Maximum Prices, is a later
(AD 301) piece of evidence providing with a long list of goods, including food and
drink, and services in an attempt to assign them to maximum prices (Kropff 2016).

Unfortunately, information about diet derived from the written sources is subject to
a number of biases. First of all, the ancient agronomists were writing for the elite, while
the ordinary people most likely did not have access at all to these manuals. Therefore,
it is impossible to tell whether the descriptions on agricultural and husbandry practices
provided by Cato, Varro, Columella and Pliny among others, also apply to rural
contexts and subordinate classes in addition to the large-scale commercial estates

and their respective elites. Secondly, one can only extrapolate dietary information
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Figure 2.1 Still life frescoes from the House of the Deer, Herculaneum. From the left: capon with
hare; partridge with apple and pomegranate; Song thrushes and mushrooms of the genus Agaricus;
partridges and morays. Museo Archeologico Nazionale di Napoli, Naples.

from these texts, where the authors’ aims are somewhere else directed. This means
that apart from information upon specific foodstuffs that were available in the Italian
peninsula and in the provinces, the texts lack evidence about how food was distributed
on a geographical and social scale. A separate note needs to be made on Apicius, a
collection of gourmet recipes for special occasions, therefore not really indicative of the
daily Roman cuisine. Ultimately, the ancient texts were passed down through countless
transcripts, which were inevitably filled-in (if lacunae were present) or even adapted
according to the tradition and the customs of following historical periods.

Roman wall paintings and mosaics often represent banquets and still lives. However,
they are frequently recovered from sumptuous villas, therefore their role was mainly
decorative and declarative of the social status of the owner of the property. Game
or exotic and expensive items are often at the forefront of these depictions, but it is
unlikely that they represented the daily meal, even for the richest (Figure 2.1).

The archaeological record usually preserves direct and non-direct evidence of past
human diet. The location itself of a settlement is informative of the most likely food
sources for its inhabitants. For example, one could assume that the Romans living in
the Bay of Naples, with easy access to the sea, were eating in proportion more fish
than those living in the hinterland. Further palaeo-environmental surveys of the area
can provide information about the climate and surrounding natural vegetation and
crops. This is usually performed through a macroscopic and microscopic screening of
the sediments and the proxies collected can also be used to drive hypotheses about
food availability (See section 2.1.5 and 2.1.6 for examples).

Certainly, the most explicit evidence of food is the presence of the food itself.
Animal remains are a common finding in archaeological stratigraphies. Their presence
is evidence of the animals that were raised at (or imported to) at the site and possibly

used for dietary purposes. Moreover, livestock bones can be analysed in order to
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provide an age at death profile, which can lead to the use that past people made of
those animals, considering that meat is most likely obtained from younger animals and
that secondary products (milk, wool but also labour) are derived from the animals for a
longer period of life. Butchery marks on the bones can also carry important information
(an example of this can be seen in section 2.1.4). Traces of food can also be found
charred associated with fireplaces and it is not unlikely that large quantities are found
in specific structures, such as shops and warehouses. In extraordinary circumstances,
food can even be recovered in its original shape (such as the bread loaves from Pompeii
and Herculaneum mentioned in section 2.1.2).

Although all these approaches are of great help in identifying the presence of specific
foodstuff in Roman archaeological contexts, they are only partially informative. The
conservation of botanical and faunal remains is selective. Only specific remains are
destined to survive through time, depending on the context, the chemical nature of
the sediments and of the material itself. A striking example comes from the study of
the remains from the Cardo V Sewer at Herculaneum, that will be often mentioned in
the following sections for the extraordinary amount of information that the analysis
provided (Robinson and Rowan 2015; Rowan 2017a). The small number of wheat
grains recovered from the sewer does not indicate low consumption of wheat. On the
contrary, since wheat was usually processed into flour, it is unlikely to be found in such
a context, as pointed out by Rowan (2017a). Therefore, it is impossible to confidently
quantify to which extent some food sources were consumed compared to others or
among different socio-economic groups using as evidence the food, botanical or faunal
remains. Most importantly, these approaches cannot be considered a direct evidence of
diet, even in the case of sewer, since the latrines were often collocated near kitchens to
be used as toilet and waste bin which might have served to dispose items not meant to
be eaten (Robinson and Rowan 2015).

A quantitative approach has been often proposed by the historians of the ancient
economy (Tchernia 2016, 188-200). These studies meticulously review the archaeological
record, literary sources and epigraphes providing precise estimates of the energy intakes
from diet, with a main focus on cereals, olive oil and wine (e.g., Foxhall and Forbes
1982; Amouretti 1986; Garnsey and Scheidel 1998). However, these studies can only
provide average estimates on food economies that apply to the Empire as a whole,
lacking the resolution to explore geographical or socio-cultural differences, as well as
individual dietary intake. Moreover, Greco-Roman economists base their assumptions
upon evidence, namely the archaeological remains and ancient sources, that can be

largely biased, as aforementioned.
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In the next chapter (3) stable isotopes from collagen will be presented as a unique
tool to directly quantify caloric intakes and explore differences across space, time and
social groups. Nevertheless, literary sources, decorative elements and archaeological
remains provide an extraordinary insight into the diet of ancient Romans, summarised
in the following sections, and they are essential in the interpretation of the data

presented in the result chapters (5, 6, 7).

2.1.2 Cereals

The Mediterranean climate must have played a dominant role in influencing the diet of
the Romans. For example, the unpredictability of rainfalls made it impossible for the
local Roman farmers to live by cultivating a single crop. Therefore, they adopted a
"polyculture" strategy that allowed them mixing the cultivation of cereals with that of
other crops, notably olive trees and vines. Thanks to this, and also by rotating the
cultivation of cereals with that of legumes, farmers were able to minimise the risks and
even to produce a small surplus for the market (Kehoe 2007). However, the majority
of the population was densely packed into cities, primary Rome, with no access, if
limited, to the land (Garnsey 1999, 24-26). To sustain the city of Rome, the army and

other major cities, the state adopted a system of free wheat distribution.

Naked wheats

Every thirty days in Rome the so-called frumentationes took place. 33 kilograms
of frumentum publicum (free wheat) were distributed to 200,000 adult male citizens
from the Late Republic, providing ca. 3,700 kcals per person per day. This amount
corresponds to around twice the daily requirements of an average person (Garnsey
and Scheidel 1998, 226-252). Such an enormous amount of wheat was produced in
the provinces of Sicily and Sardinia first and from those of Egypt and North Africa
later. It is estimated that Egypt, where the annual floods of the Nile ensured the
right conditions for the cultivation of wheat, produced wheat in the order of 1,000
kg/ha (Kehoe 2007). As a consequence, in the 15 century AD, the main two naked
wheats, bread wheat (Triticum aestivum) and hard wheat (Triticum durum), had
almost completely replaced husked wheats such as emmer ( Triticum dicoccum), einkorn
(Triticum monococcum), oats (Avena sativa) and millet (Panicum miliaceum), that
were now considered "inferior" cereals (Garnsey 1999, 121). The large-scale production
of bread became of commercial importance in the Republican and Imperial times. This

is testified not only by the numerous written accounts but also from the archaeological
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evidence, for example by the thirty-nine bakeries that have been excavated at Pompeii
that make around the 60 % of the total workshops in town (Monteix 2017).

While soft wheat was preferred for bread production, hard wheat was most likely
used to obtain flat and unleavened cakes (Garnsey 1999, 121). Remains of charred
bread have been occasionally recovered in Roman archaeological sites (Heiss et al. 2015).
However, again, the main example come from the territories of the AD 79 eruption,
where numerous loaves have been discovered, such us in the case of the eighty-one
bread loaves in only one oven of the Bakery VII 1, 36-7 in Pompeii (Monteix 2017),

sometimes exceptionally well preserved (Figure 2.2).
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Figure 2.2 Loaf of bread from the territories of the AD 79 eruption. Photo taken by the author at the
"Res rustica. Archeologia, botanica e cibo nel 79 d.C." temporary exhibition, 21/09/2018-18/02/2019.
Museo Archeologico di Napoli, Naples, Italy.

The "inferior" cereals

However, it is most likely that the Roman farmers of the countryside in the 1%¢ century
AD were still relying on various "inferior" cereals that could be easily adapted to
different environments and climates. Indeed, the naked wheats, where produced, were
intended to be exported rather than consumed locally (Garnsey 1989).

Pliny the Elder reports that emmer, called far by the Romans, is able to resist
very cold weather, under-cultivated lands and also in hot and arid conditions (HN
18.83). This is probably why emmer was the most consumed wheat for over three
hundred years (HN 18.62). Emmer was used to make puls, a meal prepared with
ground cereals boiled in water (Garnsey 1999, 78), similar to polenta or porridge. Puls

was a staple of the Roman cuisine, at least until bread became commercially available
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in the 2"¢ century BC (Garnsey 1999, 120). Interestingly, Pliny distinguishes between
far and zea, pointing out that zea was abundant in Campania where it was called
semen (HN 18.82). It is not an easy matter to distinguish among cereals from the
ancient written sources and some historians believe that it is possible that the word far
refers instead to Triticum spelta (spelt) and zea to Triticum dicoccum (emmer)(Segre
1950). Interestingly, to our knowledge, archaecobotanical studies in the territories of
the eruption have not reported remains belonging to the Triticum spelta species so far
(e.g., Meyer 1980; Murphy et al. 2013; Rowan 2017a).

It seems that millet and foxtail millet (Setaria italica) were also welcomed in Roman
cuisine. For example, Columella reports that millet could be used to make bread and
that both millet and foxtail millet, the latter after being processed to remove the
external skin, could be used to make puls, even better if mixed with milk (Rust. 2.9).
This might explain why, in the Edict of Diocletian, millet has the highest price together
with wheat compared to the other cereals (100-150 denarii, while barley and rye 60
and oat only 30)(Kropff 2016). In addition, Pliny informs that millet grows well in
Campania (HN 18.100). This seems to be confirmed by the high number (around three
hundred units) of millet and foxtail millet grains recovered from the Herculaneum
Cardo 'V sewer, located in a commercial non-elite area of the town (Robinson and
Rowan 2015; Rowan 2017a). Rowan (2017a) here notes that large quantity of millet
had also been previously identified in a modest house in Pompeii, while lower numbers
of millet grains were found in the sumptuous House of the Vestals, which suggests that
millet might have had an important role in the diet of non-elite individuals, at least in
that area of the Empire.

Other cereals were not particularly appreciated. Pliny for instance informs that
one can try to mitigate the bitter taste of rye (Secale cereale) by mixing it with far,
but that the taste would still be unpleasant. Rye can be cultivated everywhere and
it can be used to manure the soil (HN 18.141). Oat is generally suggested to be
used as animal fodder by the ancient authors (e.g., Columella, Rust. 2.10). Ancient
sources also report that barley was a low status cereal and that it was only consumed
in the countryside, and also used as a fodder for the livestock (Garnsey 1999, 120).
This does not mean that barley consumption was rare. Notably, barley is one of the
most common botanical species recovered from the territories of the AD 79 eruption
(De Simone 2017; Robinson and Rowan 2015; Rowan 2017b).
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2.1.3 Legumes

The cultivation of legumes and their uses are often reported and discussed by the
ancient authors. Legume consumption has for long been neglected but it is nowadays
believed that they were a staple in the Roman diet. Legumes could provide the nutrients
that cereals lack, notably proteins, and although the rich could afford to replace them
with more expensive sources of proteins, pulses were still largely consumed by the elite,
as testified by the numerous Apicius’ recipes that include legumes (Garnsey 1999, 15,
121).

The rotation of cereal crops with that of legumes could improve the fertility of
the soil and the pulses could be used for human consumption, as a fodder or to
further fertilize the soil by green manuring (Kehoe 2007; Rowan 2017b). Broad beans,
chickpeas, lentils and peas were all species intended for human consumption. Broad
beans ( Vicia faba) were often ground to obtain a flour called lomentum which could
be used to make bread, as many other leguminous flours were, or mixed with wheat
or foxtail millet to make puls (Pliny, HN 18.117). Vases containing lomentum have
also been found in Pompeii (Spurr 1986). Broad beans were also used as animal
fodder, although it is possible that the pulses themselves were only used for human
consumption and that the stalks and pods were given to the livestock (Spurr 1986).

Broad beans, peas (Pisum sativum), chickpeas (Cicer arietinum) and lentils (Lens
culinaris) have all been found as macro or micro remains in Roman archaeological
context in the Mediterranean area (e.g., Meyer 1980; Murphy et al. 2013; Bowes et al.
2015; Bosi et al. 2017; Robinson and Rowan 2015; Rowan 2017a; O’Connell et al. 2019).
However, except for a few cases due to exceptional circumstances (e.g., Meyer 1980;
Murphy et al. 2013), they are commonly recovered in small quantities, probably due
to their soft texture once cooked (Rowan 2017a).

It is also known that legumes were shipped from Egypt and North Africa, suggesting
that their consumption was not only reserved to peasants in the countryside (Casson
1980; Spurr 1986; Rowan 2017b). The commercial value of legumes is also attested by
the Edict of Diocletian where the maximum price is fixed between 60 and 100 denarii
(Kropff 2016). Lupins are also often mentioned by ancient authors, for example Pliny
refers to them as a food suitable both for humans and animals (AN 18.133). However,

their presence in the archaeological record is rare (Spurr 1986).
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2.1.4 Terrestrial animals

In the Mediterranean, the few fertile lands available were exploited for the cultivation
of crops and the rest of the territories, namely scrublands, wetlands, hillsides and
woodlands were instead dedicated to animal farming. Some landscapes are better
suited for some animals than others.

Ovicaprids can be left grazing on scrubs and on the vegetation of wetlands, while
pigs can feed on acorns, chestnuts, mushrooms and roots in the forest (Horden and
Purcell 2000). Columella also identifies these landscapes as the most appropriate
for ovicaprid and pig husbandry (Rust. 7.2, 6, 9). Interestingly, sheep, goats and
pigs are the species that represent the majority of animal remains from many Roman
archaeological sites of the Mediterranean basin (Figure 2.3)(e.g., King 1999; MacKinnon
2001). Although cattle also had a central role in the Roman economy, it was most
likely only used as a work animal for the cultivation of the land. Furthermore, the
decline of relative frequencies of cattle bone from Mediterranean sites in the Imperial
time (MacKinnon 2010a), seems to confirm that ovicaprids and pigs better adapted to
the economical development of the Empire, where the cultivation of the available land

was maximised for grain production.
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Figure 2.3 Triangular graphs showing relative frequencies of cattle, ovicaprid and pig bone remains
from different Imperial Roman archaeological sites. Modified after King (1999).

As a consequence, meat only represented a supplement to the diet, rather than
a staple. It is also clear that when destined for meat consumption, the animal was
used in all of its parts by the Romans, as testified by the numerous recipes from the

Apicius’ book, mentioning different kinds of meat cuts but also the most varied parts
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of the body, such us the skin, sex organs, feet and the liver. Evidence of this practice
was found for example in the marks of butchery and bone marrowing in the sub-elite
area of Regio I and Regio VIII in southern Pompeii, and not only on bones associated
with higher-quality meat (upper limbs, ribs and vertebrae). This made the author
believe that lower socio-economic groups of people living in the Regio I and VIII were
consuming all of the animal, probably by chopping it in small pieces to be used in
stews (Moses 2012).

Sheep and goat were used for their wool and hair and for their milk, ultimately
for their meat and skin. This could allow the farmer obtaining the maximum profit
out of a single animal. Pigs only were used exclusively for meat consumption but it
should be noted that they were also easy for anyone to raise since they could feed on
whatever was available and they could even live in confined urban space (Garnsey 1999,
122-127).

Although the consumption of animal products was secondary to that of cereals,
vegetables and legumes, the number of mammal bones recovered by zooarchaeologists
rises dramatically in the Late Republic levels reaching a peak in the Early Empire
(Figure 2.4). This, together with the change in size of livestock, suggests an increase
of animal product consumption in the Roman Empire compared to the previous and
following periods (Figure 2.4)(Jongman 2007).

Columella, when questioning whether farmers should possess animals at all, refers to
poultry as the only animal that is important to keep in the farm according to tradition
(Rust. 8.2). Chickens could provide eggs as well as meat. Geese and ducks were also
farmed, although these animals, unlike chickens, needed access to water, which was not
always easy to provide (Rust. 8.13-15). The presence of domestic fowl bones also in
urban sites, although in modest proportions, confirms the role of poultry and eggs in
the diet of ancient Romans. Indeed, chickens could be easily raised in an urban setting,
where they could be kept in courtyards or household coops (MacKinnon 2018). The
measurement of the thickness of 100 eggshell fragments from the Herculaneum Cardo
V' sewer confirmed chicken as the most common bird used for egg consumption (only

two fragments were identified as belonging to goose), at least in this area (Rowan 2014).

The Edict of Diocletian also includes the maximum prices for game meat and wild
birds, suggesting a commercial role of these animals (Kropff 2016). The presence of
wild animals on the market suggest the practice of breeding of, at least some of, these
animals (Chandezon 2015). Indeed, Varro reports the presence of enclosed spaces

for the breeding of hares (leporaria), dormice (glilaria), snails (cocliaria) and bees
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Figure 2.4 Mammal bones recovered in Italy (a) and in the Provinces (b) through the centuries.
Modified after Jongman (2007).
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(alvaria), as well as extensive enclosed hunting parks (that he calls therotrophium,
meaning "breeding place of fairs") with deers, roe deers, mouflons and boars, either
captured in the wild or bred in captivity (Rust. 3.12-13). These parks were later
referred to as vivaria by Columella (Rust. 9.1). The practice of keeping wild animals
in captivity in enclosed spaces seem to be confirmed by some zooarchaeological data
collected on fallow deer (Dama dama) remains from Roman Mallorca (Valenzuela et al.
2016). However, the presence of wild animal bones in Mediterranean Roman sites is
often of modest proportion compared to that of ovicaprids, pigs and cattle, although
they seem to increase in some later contexts (37%-4™" century AD)(e.g., Van Neer and
De Cupere 1993; Wilson 2000; Chandezon 2015; Valenzuela et al. 2016). Wild animal
bones represent less than 1 % of the remains in Pompeii from the 4" century BC to
AD 79 (King 2002) and they are equally insignificant in other urban sites such as Ostia,
Rome and Athens (MacKinnon 2018). As for wild birds and other small wild animals,
they are equally underepresented in the archaeological record, although this might be
additionally biased by difficulties in the recovery and identifications of these animals
(MacKinnon 2018). Indeed, doves, pigeons and song thrushes were either captured
or bred in captivity, following the precise instructions for fattening provided by the

ancient literary sources (Malossini 2011).

2.1.5 Vegetable and fruits

There is no doubt that vegetable and fruit consumption was of great importance to
the Romans. The Fdict of Diocletian mentions around forty-five different varieties of
vegetables and fruits, all very cheap, with only a few exceptions (Kropff 2016). The
large variety of species available and their low market price made this food category a
common element of the Mediterranean Roman diet.

Although people could benefit from a variety of products all the year around,
greenhouses were also used, made of selenite first and of double-glaze later, sometimes
even heated with hot water, that made it possible to grow vegetables off-season
(Kron 2015). Large-scale horticulture, such as that in the suburbium of Rome, was
made possible by a sophisticated system of irrigation. Indeed, while smaller horta
(transl. vegetable gardens) could have been hand watered from wells or cisterns, larger
cultivated areas needed to be irrigated using stream diversions or connections to the
nearby aqueducts (Thomas and Wilson 1994). The cultivation of vegetables was
possible also in urban areas. Notably, 17.7 % of the excavated city of Pompeii are
market gardens, vineyards, domestic gardens and courtyards (Kron 2015; van der Veen

2018). Root vegetables were probably the most consumed because they could be stored
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for longer periods. Onions, garlic, leeks, shallots, turnips, carrots and parsley could be
left drying in the sun and then covered with vinegar, brine, honey or oil or a mixture
of these liquids (Thurmond 2006). This was a procedure that allowed farmers either
selling the products at the market or consuming them during winter. Leafy vegetables
such as cabbage, beets leaves, lettuce, rocket, endive, chicory, chards, broccoli, kale and
asparagus were more difficult to conserve and therefore they were mainly consumed
fresh (Thurmond 2006).

Varro refers to the Italian peninsula as a vast orchard for the high number of fruit
trees cultivated there (Rust. 1.2). Certainly, the majority of arboriculture was destined
to olive oil production, but there is a large body of evidence that other fruit and nut
trees had a commercial value (Kron 2015). For some fruits there were many varieties,
as reported for example by Pliny, therefore suggesting that behind the practice of
arboriculture there was scrupulous work to optimise and standardise the taste and
production of these products (Kron 2015). Leaving aside olives and grapes, figs, pears
and apples were without doubt among the most widely produced, in such a degree
that they are often suggested for feeding the pigs by the ancient sources (Kron 2015).
However, the more recent cherries, pomegranates, carobs and peaches were also widely
spread in the Mediterranean basin (Thurmond 2006). Pinenuts, hazelnuts, walnuts,
almonds and chestnuts were among the most available nuts in Roman times and
there is no doubt that they were commonly included into the diet of ancient Romans
(Thurmond 2006).

Apart from ancient literary sources, wall painting and mosaics, confirmation of the
consumption of these species can be gained from the archaeological record. Charred
remains of fruits and nuts have been found in the territories of the AD 79 eruption
(e.g., Meyer 1980). However, when such exceptional circumstances of preservation
are not available, the analysis of macro and micro botanical remains is of great help
to understand the natural landscape and agricultural practices in ancient times. For
instance, Sadori et al. (2010) evidenced the presence of numerous charred remains of
pine nuts and peach stones, as well as pollen belonging to hazelnut and legumes, in a
basket dated to the second half of the 1% century AD found in a domus located 70
km south-west of Rome. The drainage system was also analysed and seeds belonging
to species used for the production of mustard (Sinapis sp. and Brassica nigra) were
evidenced (Sadori et al. 2010). In the same way, the pollen analysis of the ancient
harbour of Neapolis revealed an abundance of Brassicacae (most likely broccoli, cabbage
and raddish), walnuts, chestnuts and grapevines in the area between the 1% century
BC and the 5 century AD, with a drastic decrease in the 3" century AD and an
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increase in Mediterranean shrublands and deciduous forest, probably concomitant with

a socio-economic decline (Ermolli et al. 2014).

2.1.6 Olive oil and wine

Roman economic studies suggest that it was the large scale production of olive oil
and wine that influenced positively the general agricultural productivity of the Roman
Empire. Monte Testaccio in Rome, an artificial hill made entirely of broken amphorae
once containing olive oil, is clear evidence of the commercial importance of this product
in the Roman Empire. Almeida (1984, 116-119) estimated that Monte Testaccio is
composed of around 50,000,000 amphorae, predominantly Spanish Dressel 20s (around
80 %) but also African amphorae. There is no doubt that the Guadalquivir valley
in Spain and North Africa were both important centres of olive oil production (e.g.,
De Vos et al. 2013). However, it is also known that a large part of the demand was
covered by the agricultural production of the Italian peninsula. In the suburbium of
Rome, in an area measuring 5,500 km?, 169 presses have been counted, either for
the production of oil or that of wine (Marzano 2013a). Therefore, Marzano (2013a)
estimated that in the Roman hinterland there was one press every 32.5 km?, which is
not impressive when compared to the density of olive oil presses in the North African
provinces, where in some areas it reaches that of one press every 2 km?. However, in
the Guadalquivir valley there is "only" one press every 23 km? (Marzano 2013a). Tt
should be noted that a quantitative approach based on the number of archaeological
findings is largely biased by the preservation, the recovery and the study of the sites.
Nevertheless, such a high number of presses suggests a large-scale production even
in the surroundings of Rome, comparable to that of the main trade routes (Marzano
2013a).

Amouretti (1986) first suggested that the Romans consumed around 20 liters per
head of olive oil per annum. This estimate does not account for the other uses the
Romans made of olive oil, such as fuel and for cosmetic purposes. This figure is
accepted by many historians, who provided further evidence based on the number
and distribution of amphorae and presses around the Empire (e.g., Mattingly 1988;
Foxhall 2007). Such a quantity would account for almost a quarter of the total energy
requirements (Jongman 2007). On the contrary, it has been estimated that modern
Mediterranean populations derive only ca. 5 % of their energy from olive oil (Balanza
et al. 2007). The difference is impressive. Modern consumption of olive oil might
be more similar, if not higher, to that of the Romans in some rural areas of the

Mediterranean, for example that of some communities in Greece (Foxhall 2007).
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Botanical remains can also provide the evidence of large-scale olive oil and olive
consumption (van der Veen 2018, 59). For example, Rowan (2014) found that the
carbonized material from the Cardo V sewer in Herculaneum was composed for almost
its entirety of olive stone fragments (ca. 95 %). The fragmentary nature of the material
and its abundance made the author believe that the olive stones were most likely used
as a fuel together with other leftovers of the production of olive oil (Rowan 2014, 2015).
Since olive oil production centres have not been recovered in the ancient town, the
production of oil must have taken place in the surrounding countryside. Previous pollen
and wood analyses in the harbour of Neapolis already attested olive arboriculture in
the area during the 1°* century AD (Allevato et al. 2010). Moreover, Rowan (2015)
noted that the choice of using this fuel instead of charcoal suggests a high availability
of production waste, therefore of a large-scale production. The consumption of the fruit
itself is also supported by the additional presence of mineralized olive stones (Rowan
2014, 2015).

Together with cereals and olive oil, wine represented the most traded good in the
Roman Empire. The commercial scale of its production boomed in the Republican
period and it is testified by the numerous amphorae with the name of the wine stamped
on, villas with presses and cellars scattered around the Mediterranean basin, as well as
by the countless details provided by the ancient agronomists about wine production
and grape varieties. Moreover, the Mediterranean climate is ideal for viniculture,
since grapes ( Vitis vinifera) flourish during warm and dry summers (Thurmond 2006).
Wine was probably accessible by many, depending on the quality and price of the
wine. Columella suggests that the farmer would earn, as a minimum price, one as
per sextarius (a Roman measurement unit corresponding to ca. half a litre)(Rust.
3.3). This is in line with the inscriptions found in Pompeii and Herculaneum. For
example, the sign at the entrance of a shop at Herculaneum Insula I'V reports that the
price went from four asses per seztarius to as little as two asses per seztarius (Figure
2.5)(Santamato 2014). Different prices according to the quality and provenance of the
wine are also reported in the Edict of Diocletian (Kropff 2016).

De Simone (2017) estimated that the area around Mount Vesuvius produced four
times the local demand of wine, by considering the number of dolia per cellar from
the excavated farms and the capacity of the dolia (ca. 786 litres). It is possible that

the majority of the countryside was indeed dedicated to the cultivation of grapevine

1One as is equivalent to 1/16 denarius.
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Figure 2.5 Section of a painted sign at the entrance of a shop of Insula IV, Herculaneum, reporting
the price of the wines: AD CUCUMAS / A.IIIIS / IIIS / IIIISS/ IIS. Modified after Jebulon, CCO,
via Wikimedia Commons.

and ancient sources report that two-thirds of Mount Vesuvius was used for viniculture
(De Simone 2017).

Further pollen analyses of the sediments of the ancient harbour of Neapolis suggest
that viticulture was the main local crop together with that of chestnut, just after that
of walnut, between the 1%¢ century BC and the 5 century AD (Sadori et al. 2015).

Interestingly, grape represents the main fruit species found in the Cardo V sewer at
Herculaneum (pips and stalks, n = 221), just after fig (achenes, thousands) attesting
the large consumption of the fruit itself (Rowan 2017a).

2.1.7 DMarine resources

The importance of marine fish for the Romans is well attested. In Rome there was a
specific market specialized in the sale of fish called Forum Piscarium (Livy, 26.27.2-3).
However, Cato complains about the high price of the fish from this market, saying that
it is far higher than that of meat (Plutarch, Quaest. Conv. 4.4.2.9). The Mediterranean
provided a large variety of fish and shellfish, which is documented by some astonishing
Roman mosaics (an example is reported in Figure 2.6). However, the majority of these
species were gourmet products usually served during banquets, while the most popular
marine fish, often farmed, where the gilt-head bream (Sparus aurata), the common
dentex (Dentex dentex) and the sea bass (Dicentrarchus labraz)(Marzano 2013b).

It is important to note that the ancient Mediterranean coast was largely charac-
terised by marshy lagoons (perhaps 6500 km?, Horden and Purcell, 2000). Juvenile

individuals belonging to the families Sparidae, Anguillidae, Solidae and Moronidae
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Figure 2.6 Mosaic from the House of the Faun in Pompeii representing marine fauna. Central of the
scene is the fight between and octopus and a lobster, while various marine species set on the side.
Among the others: a crayfish, a mullet, a sea bass, a murex, a moray, a scorpion-fish, a gilt-head
bream and a ray. Museo Archeologico Nazionale di Napoli, Naples.

all enter the lagoons in spring - where they can find shelter and food - and leave in
autumn to reproduce (Marzano 2013b). As a consequence, lagoons are at least twice as
productive as the open-sea (Horden and Purcell 2000; Marzano 2013b). The Romans
used to trap the fish in the lagoons that were trying to return to the open-sea by
sophisticated systems of fences, nets and wickers, and by doing so, they could also
control the growth and therefore the size of the fish, practising an actual form of fish
farming (Marzano 2013b). Therefore, it is not a coincidence that the most consumed
species belonged to the families of fish that most adapt to the lagoon environment.
These activities were often on a large commercial scale. Interestingly, in Lattes, in
southern Gaul, the zooarchaeological analysis of the remains belonging to Dicentrarchus
labraz has evidenced a decrease in size and weight of the fish from 150 BC to AD 100,
which could suggests an over-exploitation of the marine environment (Marzano 2013b).

However, the Mediterranean is also ideal for the fishing of pelagic migratory fish,
notably tuna but also mackerel and bonito, that enter in large schools the warm waters
of the Mediterranean from the Atlantic to reproduce. When the fish in search of food
were close to the sea-shore, the Roman fishermen would capture them by using a

long net fixed to the seabed to block the fish route and by encircling them with a net
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released from the boat, an anticipation of the later more sophisticated system known

in Italy with the name tonnara (Marzano 2013b).

The best way to preserve such large catches was by salting them. Indeed, the
marine marshy coasts were also ideal for the production of salt and therefore for fish
salting. Large-scale production installations of fish-salting were excavated around the
Black Sea, the Strait of Gibraltar and North Africa but smaller establishments are
ubiquitous in the Mediterranean basin, also in urban contexts (Curtis 1991). The
commercial role of fish-salting products is well attested by the numerous mentions
in the ancient texts. Strikingly, the majority of Apicius’ recipes are prepared with
liquamen, a product of the fish salting practice. Some other ancient literary sources
provided a wide variety of recipes for the preparation of fish sauces. Briefly, meat
of large pelagic fish (as well as their interiors and other waste parts) or whole small
fish, such as anchovies and pilchards, are added into a container and mixed with large
quantity of salt, sometimes also with wine and/or herbs; weights were placed on the
mixture which is then left for several months in the sun. At the end of this period, the
so-formed liquid, called garum, was separated and stored in vessels for sale. The allec
was the name of the remaining fish at the bottom, while the liquamen was probably
a secondary product of the garum production, obtained by washing the allec once
again with a salty solution. However, the term liguamen replaced that of garum in
late antiquity (Curtis 2009).

Apart from salting, the only way for the Romans to provide fresh fish was to keep
them alive as much as possible. Some ancient authors refer to fish holding tanks that
could be transported by ship thanks to a system of holes that allowed the exchange
of sea water throughout the trip. A boat with these characteristics, known as navis
vivaria, was for example found at Ostia (Boetto 2010). The most convenient way,
however, was to farm the fish in artificial ponds. Many fishponds have been attested
in Tyrrenian coastal villas, that extend from 700 to 1300 m?. Columella recommends
to provide the fishpond with a series of openings and channels to allow a constant
exchange of water between the pond and the open sea (Rust. 8.17.1-6). Marzano
and Brizzi estimated that fishponds with a size of ca. 1300 m? could contain up to
five tonnes of fish, which would largely exceed the fish consumption inside the villa.
Therefore, it is most likely that the majority of the fish produced in the fishponds was
destined for commercialization (2009). From there, fish were probably transferred into

small tanks or vessels and transported to the local market (Marzano and Brizzi 2009).
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Fishing was probably a valuable commercial activity in the Bay of Naples. This
area could in fact benefit from coastal lagoons and by the salt production at the salinae
Herculeae (Marzano 2013b). Fragments of fish nets have been found at Herculaneum
as well as a long line used to catch deep-sea fish (Marzano 2013b). Some fish-salting
workshops have been found in Pompeii but it is most likely that the large-scale
production of the Pompeian garum mentioned by Pliny (HN 31.94) was produced
outside the city (Marzano 2013b). In total, ca. 200 fish sauce vessels were recovered
from Pompeii and Herculaneum from both elite and more modest contexts suggesting
that fish sauces were available to many (Curtis 2009). Rowan (2017a) registered a total
of 98 different taxa of shellfish and fish from the Herculaneum Cardo V sewer, attesting
to a wide range of species at Herculaneum, also available to the lower social classes.
Cumae also appears to be involved in fish-salting activity from ancient literary sources
(Marzano 2013b). It would therefore appear that a great part of the population of the
Gulf of Naples was involved in fishing or fishing related activities (Rowan 2017b).

2.2 The archaeological context: Herculaneum and
the Bay of Naples in the 1% century AD

Campania was referred to by Pliny as “the lucky land” (Campania feliz), who was
referring to its hills covered in vines for the production of the famous wine, the cereal
crops, the high quality olive oil and the renowned marine species that can be found
along its sea~shore (HN 3.60). Geographically, Campania consists of the coastline
between Mons Massicus in the north and the peninsula of Sorrento in the south, the
volcanic area of the Campi Flegrei and Mount Vesuvius, and the plain behind them up
to the first ridges of the Apennines (Figure 2.7).

The fertile soil and the high water availability of this region made it an ideal setting
for human settlements long before the Roman domination (Cerchiai 2010). The Graeco-
[talic amphorae containing a high quality wine had originated in Campania, and more
specifically in the area of the Gulf of Naples, with a peak in production between the
late 4" and the early 3" century BC (Olcese 2017). By then, local vine-growers and
merchants had already attested their production and distribution in the Mediterranean
(Olcese 2017). Rome was most likely interested in this rich industrial activity and
affirmed maritime trade in its plans of southward expansion (Olcese 2017).

By the 2" century BC, the area of the Bay of Naples had reached a population
density and an intensity of land use which had few other parallels in the ancient world
(Frederiksen and Purcell 1984). Between the second and the third Punic war (241
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- 218 BC), the state placed new colonies along the coastline that would protect the
area against further invasions by Carthage. Among others, Puteoli, with its sheltered
harbour, could offer both protection and connection with the hinterland and across the
Mediterranean, becoming one of the finest cities of the Italian peninsula (Polyb. 3.91).
Puteoli remained for centuries the main harbour of the Roman Empire in the Italian
peninsula. The coast of Ostia, at the mouth of the river Tiber, was in fact low and
flat and inhospitable, and the sea there was rough, making it difficult for the ships to
approach land (Tchernia 2016, 207). Until Trajan built the new harbour of Rome, the
first man-made artificial harbour, which was inaugurated indicatively in AD 112/113
(Bellotti et al. 2009), Puteoli was the main offloading point of all the goods coming
from the Provinces (Tchernia 2016, 208).

That the area was involved into commercial activities already in the 2"¢ century
BC is testified by an inscription found at Delos which reports a list of names of Italian
traders, of which a great proportion are Campanian (Frederiksen and Purcell 1984).
Many famous figures, such as Cicero, and rich landowners moved into this region and
invested in the economy of the area by running large-scale farm estates, benefiting from
the massive importation of slaves from the new provinces, arriving at the harbour of
Puteoli. By the 1% century BC, the area was a mixture of locals, Roman settlers and
foreigner slaves that would quickly become freedmen, which created not a few social
turbulences in the area. It would appear therefore that it was the Roman colonization
which determined the agricultural importance of the area as reported by the ancient
authors (Arthur 1991).

While its commercial importance for the Empire would remain unaltered for long,
the social and political role of Campania, and in particular of the Bay of Naples, started
to decline around the 2" century AD, for which probably the AD 79 Mount Vesuvius
eruption was a main cause (Frederiksen and Purcell 1984). In this setting, we find the

town of Herculaneum.

2.2.1 Herculaneum

The ancient town of Herculaneum was located on a promontory overlooking the sea
at the middle of the Bay of Naples, around 6 km from Mount Vesuvius, 10 km from
Neapolis and 20 km from Puteoli (Figure 2.8). The town was probably located between
two rivers, as it has been passed down by the Roman historian Cornelius Sisenna

(Sisenna, 4, fr. 53), although excavations did not identify any sign of their presence?.

2Rowan (2014) identified only three taxa belonging to freshwater environments (Percidae and
Anguillidae), outnumbered compared to the 42 assigned to marine species.
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Figure 2.7 Physical map of the ancient Campania. Modified after Frederiksen and Purcell (1984).

According to a myth reported by the writer Dionysius of Halicarnassus, the town was
founded by Hercules, to whom the name is attributed (Ant. Rom. 1.44). Although the
legend was welcomed by the ancient inhabitants that adorned both private and public
spaces with frescoes and statues of the Greek God (Cooley and Cooley 2013, 10), it
is possible that the town was never occupied by the Greeks. Indeed, the geographer
Strabo reports that the town was held by the Osci first and then by the Etruscans and
the Samnites (Strab. 5.4), therefore suggesting that Herculaneum was already there
when the Etruscans came into Campania between the 7" and the 6! centuries BC
to react to the Greek colonisation of the area. By that time, the Greeks had already
founded Cumae (8" century BC) but not yet Neapolis, which would have only come
in the 5" century BC. Interestingly, excavations at Herculaneum have so far shown no
sign of substantial human activity before the 4" century BC and the only evidence
supporting the hypothesis that the town was under the influence of the Oscans, is a
single inscription in the Oscan language. If Strabo’s account is accepted, by being the
northernmost Etruscan settlement in the Bay of Naples before the Greek colonisation
block, there is no doubt that Herculaneum was also under the influence of the Greek
culture which also resulted in the adoption of the Greek language (Wallace-Hadrill
2011, 89-122). Nevertheless, the Social Wars represented a turning point in the identity
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of the people from Herculaneum and more in general of those living in the Campanian
territories (Wallace-Hadrill 2008, 81).

During the Social Wars (91-89 BC) Herculaneum battled alongside Pompeii against
Rome and it was eventually conquered by a legate of Sulla, Titus Didius, becoming
a municipium of Rome (Cooley and Cooley 2013, 25-26). By that time, Rome had
already conquered the Greek colony of Puteoli (194 BC) and made it the central pole
of the Empire trade across the Mediterranean. In the following decades Herculaneum
was invested by the wealth of the area and its protective walls were transformed into
luxurious private and public buildings overhanging the sea to be admired from a
distance. However, the role of Herculaneum in the busy political and economic scenario
of the Bay of Naples remains unclear but some hints can be obtained by comparing it
to its neighbour Pompeii (Wallace-Hadrill 2011, 287-305).

Herculaneum was a small town, only a quarter of the size of Pompeii. Graffiti
of electoral propaganda (called programmata) are absent at Herculaneum, with the
only exception of one possible electoral notice (Pagano 1987), perhaps suggesting that
the political life of the town was much less competitive than that of Pompeii, where
programmata have been found in large number (Wallace-Hadrill 2011, 287-305). There
is no doubt that Pompeii was a center of large-scale production of many commodities,
such as that of garum (see section 2.1.7) and probably that of wool since numerous
fulleries have been found in the city (Cooley and Cooley 2013, 227). On the contrary,
the shops of Herculaneum seem to be dedicated to the local market, although some
products of its hinterland, in particular figs (Pliny, HN 15.70), vines and wood were
renowned in the area (Wallace-Hadrill 2011, 287-305). A further indication of the
limited involvement of Herculaneum in the economy of the area can perhaps be seen in
the absence of the wheel ruts in the paving of the streets left by carts that are visible
in Pompeii, suggesting that fewer carts passed on the streets of Herculaneum. The
architectural and decorative elements of the buildings in Herculaneum are also very
different from those in Pompeii, in a way that made numerous scholars believe that

Herculaneum was a holiday town or a retirement place (Wallace-Hadrill 2011, 287-305).

The eruption of Mount Vesuvius

The eruption of Mount Vesuvius in AD 79 is without doubt one of the most famous
historical natural disasters. Its popularity is mainly due to the numerous accounts
of the event reported in the ancient literary sources and of course to the exceptional
recovery of the sites hit by the eruption which provide a unique evidence of Roman life

at the time of the Empire.
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Figure 2.8 Location of Herculaneum in the Bay of Naples. From Google earth 2020.

The most remarkable details about the event comes from two letters (epistulae)
that Pliny the Younger, nephew of Pliny the Elder, addressed to the historian Tacitus
who was asking about the death of his uncle (Ep 6.16, 20). In these letters, Pliny
reports that at the time of the eruption he was living with his uncle at Misenum,
where Pliny the Elder was in charge of the Roman navy. From here, Pliny the Elder
sailed towards the coast just below Mount Vesuvius’ slopes to offer aid to the people
living the area that could have escaped the eruption only by sea (Ep 6.16). It is clear
from the letters that the eruption was not sudden and unanticipated, since a series
of events happening between 24" and 25" of August are reported. The two letters
are so vivid in the description of the eruption that are still used by volcanologists in
the interpretation of the event and the term "Plinian eruption' is used to describe
eruptions similar to that of AD 79 (e.g., Sigurdsson et al. 1982).

The stratigraphy of the eruption levels have been extensively studied and recent
investigations from different spots in Herculaneum confirmed the previous evidence
(Gurioli et al. 2002). Briefly, the first event consisted of a fallout of ashes caused by the
opening of the conduit, which is probably the event that made Pliny the Elder decide
to sail to offer help just after noon on the 24*". Following, the actual Plinian phase
took place, with a high erupting column that deposited a thick layer of pumice lapilli
in the south-east, affecting the sites of Pompeii, Oplontis, Boscoreale and Stabiae. This
event probably lasted for seven hours, followed by the collapse of the column resulting

in a dilute pyroclastic flow that hit Herculaneum causing the death of its inhabitants.
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Two pyroclastic flows rich in pumice debris followed during the night that covered
Herculaneum for the largest part. The day after, some more flows and surges would
have buried the city completely (Gurioli et al. 2002).

The dates of 24" - 25" August have been often questioned since multiple evidence
suggest instead that the eruption occurred later in autumn. Modern data collected
over 20 years from two meteorological stations at Pratica di Mare (Rome) and Brindisi,
show that high-altitude winds blow toward the northeast and southeast in autumn-
winter, while those blowing toward west-northwest are typical of the summer period.
Therefore, the dispersion of the pumice lapilli towards the southeast, in the direction
of Pompeii, would suggest an autumn-winter date (Rolandi et al. 2008). This would
be in accordance with the well-attested presence of autumnal fruits, such as fig, grape,
pomegranate, chestnut and walnut recovered from the layers of the eruption, although
it cannot be ruled out that these food items were preserved as discussed in section 2.1.5.
Moreover, a coin with the image of the emperor Titus found in Pompeii reporting
Titus being emperor for the fifteenth time (Rolandi et al. 2008). According to Cassius
Dio, Titus received the title in the summer of AD 79, therefore, for it to be found
in Pompeii, the coin should have been first given the time to be minted and then
circulated. Two epigraphies dated to the 7" and 8" September AD 79 report Titus
being emperor for the fourteenth time, therefore, the eruption would have happened
after this date (Rolandi et al. 2008). Recently, the recovery from Pompeii of a charcoal
inscription dated to 17" October further supports a later date for the AD 79 eruption
of Mount Vesuvius (Borgongino and Stefani 2021).

A brief history of the excavations

The discovery of Herculaneum is partially steeped in legend. According to local
contemporary sources, in 1709, Prince d’Elbeuf, who had recently moved to Naples,
came to know that many locals were recovering precious marbles from some wells they
were excavating at Resina3. Interested in using the marbles to decorate his nearby
villa, he bought from a local farmer, called Enzecheta, his land, with the aim to access
the marbles himself (De Jorio 1827). During this period, through the excavation of
tunnels (cunicoli), part of the theatre of Herculaneum was recovered. However, the
work was arrested in 1711.

In 1738, King Charles VII of Naples began a systematic excavation that continued

intermittently until 1780. However, his only intent was to recover statues, frescoes and

3Resina was the name of the town built over the ancient Herculaneum ruins whose name was later
changed to Ercolano in 1969 (Wallace-Hadrill 2011, 114).
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mosaics to be used to decorate his palace at Portici. The system of tunnels adopted by
the engineers ruined a great part of the ancient city and it was only in 1828 that the
first attempt of an open-air excavation took place, on the example of those at Pompeii.
It was the time of the Grand Tour, when many upper-class young students, scholars
and amateurs came to Italy to see the ancient ruins and learn about history and art
(Bowersock 1978). However, the hard nature of the sediments made the procedure slow
and difficult, resulting in the collapse of many of the ancient buildings and the works
therefore halted in 1855.

After a brief campaign between 1869 and 1875, under the direction of Giuseppe
Fiorelli, the excavation stopped once again. Later, the fascist ideology of glorifying
ancient Rome brought up a new interest into the territories of the AD 79 eruption and
in 1927 a systematic excavation at Herculaneum took place under the superintendency
of Amedeo Maiuri. The excavations proceeded undisturbed until 1943, with the start
of the fighting on the Italian Peninsula during the Second World War. The work of
Maiuri was organised in a way that each building after being excavated would have also
been propped, restored and decorated with various contextualised remains, ready to be
visited by the public, making Herculaneum an open-air museum (Figure 2.9)(Camardo
2006).

After the war, Maiuri proceeded with his campaign of excavation and restoration
until 1958. In the 1970s, under the direction of Giuseppe Maggi, a series of intermittent
excavations took place in the area of the Suburban Baths. At the end of the 70s, Maggi
was given permission to explore the area south of the entrance to the suburban baths
with the aim to drain the groundwater which was causing major problems to that
area of the site (Maggi 1998). On this occasion, on the 215 May 1980, three human
skeletons emerged, deposited in a stratigraphy composed of marine sand and seashells
(Figure 2.10). Without at first realising it, Maggi was just beginning to expose the
extraordinary death assemblage of the Herculaneum seashore and from that moment
almost all the future excavations at Herculaneum have focused on that area (Maggi
1998).

Between 1996 and 1999, the atrium of the Villa of the Papyri was excavated,
just outside the wall of the town on the south-west (Wallace-Hadrill 2011, 118).
From 2001, conservation and research projects as well as out-reach programs related
to the archaeological site are managed by the Herculaneum Conservation Project
(HCP), a partnership between the Packard Humanities Institute, Parco Archeologico di
Ercolano and the British school at Rome, under the direction of Andrew Wallace-Hadrill
(Camardo 2006).
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Figure 2.9 Archive photos of Herculaneum under the superintendency of Amedeo Maiuri (1927-1961).
The shop of Priapus (a) and the shop of the House of Neptune and Amphitrite (b) with finds on
display in an attempt of creating an "open-air" museum. Modified after Camardo (2006)(a) and Maggi

(2013)(b).

Figure 2.10 Archive photo of the recovery of the first skeleton from the ancient Herculaneum seashore
on 215" May 1980. Modified after Maggi (2013).
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The town layout

Only the southern part of the town of Herculaneum has been excavated so far and the
visible ruins today extends for 4.5 hectares. However, it is estimated that the total
extension of the town is between 15-20 hectares (Wallace-Hadrill 2011, 105).

The town is articulated into eight blocks (insulae) defined by the main streets
running west-east (decumani) and those cutting the town north-south (cardines)(Figure
2.11). The excavated portion of the town reveals three cardines (from west to east,
Cardo III, IV and V) and two decumani (from north to south, Decumanus Mazimus
and Decumanus Inferiore). The southern excavated portion of the town is completely
dedicated to private houses with the only exception of the Suburban Baths and of the
Sacred Area that overlook the sea by the cliff. The most luxurious and largest houses
are located here, including the House of the Telephus, the House of the Mosaic Atrium
and the House of the Stag. From the Sacred Area and the Suburban Baths, a stair
leads to the seashore area, where some vaulted chambers sustain the terraces above.
According to Wallace-Hadrill (2011, 103), the harbour of the town should be located
further east, at the mouth of one of the rivers mentioned by Sisenna, as suggested
by some signs of damage caused by the sea on the southernmost side of the House of
Telephus.

The other public spaces are located in the northern part of the town. The central
baths have been excavated in Insula VII, while the Palestra (only partially excavated)
is located in the north-east of the site. The north-west corner seems to be almost
entirely dedicated to the political life of the town, with the College of the Augustales,
which is now believed to be the Curia, an open space with colonnades called Basilica
and the Basilica Noniana, the last two only explored through the Bourbon tunnels.
The location of the Forum, the centre of the political life in every Roman town, is still
unknown, if present at all (Wallace-Hadrill 2011, 151-157). From here, the theatre is
located in the northernmost portion of the town (Figure 2.12). Commercial spaces,
either independent or associated to private houses, are restricted to the northern part
of the town, the majority of them facing the two decumani and the Cardo V next to
the Palestra (Figure 2.11).

Just outside the town, on the south-west, a sumptuous villa stood along the coastline,
today still only partially explored through the Bourbon tunnels. The side of the villa
facing the sea runs for more than 200 meters, which is approximately the total length
of the seafront of Herculaneum. The villa, organised on four levels, is called Villa of
the Papyri for the exceptional discovery of around 1800 charred papyrus scrolls found
in its library (Wallace-Hadrill 2011, 114-118). Further excavations of the ancient town
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of Herculaneum and of the Villa of the Papyri are hampered by the presence of modern
buildings. Moreover, at the moment the priority of the Herculaneum Conservation
Project is the maintenance of what has already been recovered and to promote its
cultural significance (Wallace-Hadrill 2011, 333-336).
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Figure 2.11 Plan of the ancient town of Herculaneum with differentiation between public spaces
(blue), private houses (grey), houses with commercial units attached (white) and commercial spaces
(red). Modified after Monteix (2010).

Who lived at Herculaneum?

Rich families of benefactors were living at Herculaneum, notably that of Marcus
Nonius Balbus and that of Lucius Mammius Maximus, whose names are recurrent in

inscriptions and to whom statues around the town were dedicated to celebrate them
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Figure 2.12 Plan of the ancient town of Herculaneum showing the Theatre (north-west) and the
Villa of the Papyri (south-west). Modified after Guidobaldi et al. (2014).

for their contribution in the construction of public buildings (Wallace-Hadrill 2011,
130-134). The figure of Nonius Balbus is commemorated with an altar built on the site
where his ashes were collected after his funeral took place (Frischer 1984).

Apart from the elite, Herculaneum was inhabited by a new generation of freeborn
citizens (ingenui), whose parents or grandparents were ex slaves of Roman citizens, the
new freedmen (liberti), who gained the Roman citizenship after being manumitted from
the role of slave. The slaves (servi) were also living in town, owned by the elite as well
as by the freeborns and freedmen (Wallace-Hadrill 2011, 123-145). The discovery over
the centuries of several marble fragments belonging to the so-called Album of names
allowed gaining a new understanding of the town (Figure 2.13). Initially believed to
be a list of members of the college of Augustales (an order dedicated to the cult of the
Emperor), this assumption has now been set aside since the 500 names reported in
the fragments would be too many to be all part of a small group of devotees. Indeed,
new studies have estimated that the panels originally reported around 1200 names,
with the possibility that more panels exist but have never been excavated. It appears
that this is instead a list of freeborn citizens, freedmen and of a third group of men
that were promoted to citizenship by some merit, that were entitled to vote. The

majority of the names reported belong to ex-slaves and de Ligt and Garnsey (2012)
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Figure 2.13 Some fragments of the Album of Herculaneum. Modified after de Ligt and Garnsey
(2012).

have advanced a conservative estimation of 850 names of ex-slaves originally in the
Album. Since freedwomen are not included in the list because they were not entitled to
vote, the authors further estimated that ex-slaves in total in the town and hinterland
of Herculaneum must have been at least 1550, considering that female slaves were
manumitted later in life compared to men (de Ligt and Garnsey 2012). Taking into
account the age limit of 30 years-old for manumission introduced by Augustus, de Ligt
and Garnsey (2012) estimated that at least 2200 slaves were living in the area by the
time the Album was compiled. By assuming that the total number of inhabitants of
Herculaneum at the time of the AD 79 eruption was 4000, that at least four fifth of
ex-slaves were living inside the town walls and that the slaves that had higher chances
to be manumitted were those living in-town, de Ligt and Garnsey (2012) calculated
that around 40 % of the population consisted of slaves and that more than 20 % was
composed of freedmen and freedwomen.

It is clear therefore that the town of Herculaneum was sustained by a slave-driven
urbanism, therefore by involuntary immigration, different from other Italian towns,
first and foremost Rome (Garnsey and de Ligt 2016). According to recent estimates,
Rome was in fact composed of around 30 % of slaves and exslaves, while freeborns
accounted for the highest proportion of the population of Rome. This is believed to be
linked to the grain dole, since the male recipients of the frumentationes would have
most likely also had a job which would have ensure the access to other essential items,
such such other food sources and textiles (Garnsey and de Ligt 2016).

The Album of names of Herculaneum helps to elucidate the social structure of a

Roman town deeply influenced by the surrounding economic and political scenario,



2.3 The catastrophic death assemblage 41

presented in the introduction of this section (de Ligt and Garnsey 2012, 2019). Wallace-
Hadrill (1994) suggested that the spread luxury of the houses in Herculaneum (but
also in Pompeii) mirrors the social reality, where ex-slaves and freedmen by a few
generations were looking for ways to affirm their newly acquired identity of Roman
citizens.

The study of the catastrophic death assemblage of the Herculaneum seashore

provides new insights into the life of these people.

2.3 The catastrophic death assemblage

2.3.1 The recovery of a scene of human tragedy

Before the accidental discovery of the skeletons from the ancient Herculaneum seashore,
it was believed that the city was completely evacuated before the eruption. Very
differently from Pompeii, only a few bodies were in fact recovered from the town (Lazer
2009). Therefore, the beachfront became immediately the main focus of the excavations
at Herculaneum.

Here, archaeologists revealed the presence of some vaulted chambers, referred to
as fornici, that support the terraces of the Suburban Baths on one side and those of
the Sacred Area on the other (Figure 2.14). Maggi (2013) hypothesised that these
chambers were used as boat houses for small fishing boats that needed a shelter during
off-season, as they are still used in the coastal towns of the area. On 11" January
1982, new excavations focused on the fornici, starting from fornice 3 and just a few
days later, on the 16", a scene of human tragedy was revealed to the archaeologists.
Maggi (2013) remembers the day of the recovery of the first group of skeletons from
fornice 3 with excitement and deep feeling. It was clear to him that those individuals
were desperately seeking shelter in the chambers. The scene was a snapshot of last
movements of people from almost two thousand years before, that were reacting in
many different ways to the inevitable death (Figure 2.15)(Maggi 2013).

The exceptional discovery brought up the attention of the media from all over
the world and that summer, the National Geographic Society decided to fund further
excavations on the area and the conservation and research on the skeletons (Maggi
2013). From summer 1982 until 1985 the excavation, conservation and study of the
human assemblage from the seashore and the fornici was handed to the American
anthropologist Sara Bisel. In that period, a boat was also recovered from the seashore,

supporting the hypothesis that the habitants of Herculaneum were trying to escape
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the eruption by sea (Figure 2.16). The public interest in the assemblage probably
influenced Bisel to provide interpretations about the life of some of these individuals
that were often poorly supported by the evidence. Some of the skeletons were even
assigned appellations or names, such as "the Ring Lady", "Portia", "the Helmsman",
"the Soldier" and "the Pretty Lady" that became the protagonists of a children’s book
titled The Secrets of Vesuvius and were also presented in two articles of the National
Geographic journal (Lazer 2009, 28-32).

A total of 162 skeletons were recovered at the end of the collaboration with the
National Geographic Society, 54 from the ancient beach and the remaining from the
chambers under the suburban baths (fornici 3, 4 and part of 5) although their original
location has now been lost, as well as that of numerous archaeological finds found in
the proximity of some skeletons (Fattore et al. 2012). In 1988 the excavations of the
fornici located on the opposite side of the stairs, under the Sacred Area, continued
but the removal of the skeletons would only begin between 1997 and 1999 (fornici 5,
10 and 12)(Capasso 2001). Ultimately, the skeletons from fornici 7, 8, 9, 11 and from a
niche of 10 were excavated between 2008 and 2012 (Martyn et al. 2020). In total, 340
individuals have been recovered (Figure 2.17)(Martyn et al. 2020).

2.3.2 Not an osteological paradox

Apart from the scene of human tragedy, another factor added to the cultural value
of the assemblage. Indeed, the exceptional death circumstances made (and still do)
scholars to carrying out paleodemographic and paleodietary investigations without
having to deal with the typical biases of the study of archaeological populations. In
cemeteries, infants, juveniles and older adults are commonly over-represented compared
to the younger adults (DeWitte and Stojanowski 2015, 406-408). This most likely does
not mirror the demographic profile, which is instead composed of those individuals
which are less likely to perish, typically the younger adults. In the same way, assessing
the health status of a cemetery population is contradictory in its definition, as certainly
the majority of those who died were ill before their death. Nutritional studies are
similarly affected by the latter since sick individuals might have changed dietary habits
during the period of illness or rather, deficiencies in their diets lead to their death.
Furthermore, dietary habits might change with age and therefore nutritional studies
might not reflect mid age people diet, who are usually under-represented in cemeteries
as stated above. In any case, nutritional data from cemetery populations hardly reflects
the dietary habits of the living population. Last but not least, burial grounds are

typically used over a certain period of time, a time during which the social, cultural,
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Figure 2.14 View of the ancient town of Herculaneum from the entrance to the archaeological site,
with Mount Vesuvius in the background. The vaulted chambers (fornici), where a large part of the
catastrophic death assemblage was discovered, are visible at the bottom of the photo,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>