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ABSTRACT

This thesis analyzes two sets of data: remains of animal bones recovered from
archaeological excavation, and references to animals contained in the ancient Latin texts;
and integrates the material to develop a more complete picture of the role of animals in the
diet and economy of Roman [taly. The results are subsequently tested within an economic
framework, or model, developed by Gillian Clark (1987) which considers characteristics of

the faunal and textual record indicative of production and consumption activities.

Faunal materials from 73 Roman period sites in Italy, distributed spatially across the whole
country, dated from 500 BC to AD 500, and of varying site type (i.e., rural, urban,
special), comprised the zooarchaeological database. Primary data were obtained for four
sites, while the remaining data were obtained from published and unpublished reports.
This zooarchaeological database was set against a comprehensive listing of over 2,000
ancient textual references pertaining to animals, meat, and related economic and dietary
topics, and collected from a wide sclection of Latin texts including agricultural manuals,

law codes, inscriptions, letters, and various literary genres.

The analysis reveals considerable correlation in terms of evidence for animal husbandry
schemes and assists in reconstructing the variation in these coincident with temporal and
geographic factors. Both sources highlight the importance of cattle, sheep/goat, and pigs to
the Roman economy and diet. They concur that most cattle were kept to older ages and
exploited as work animals prior to consumption, but some evidence for ranching and
dairying operations is noted, particularly among sites in northern [taly. Sheep largely
outnumber goats and a range of shepherding schemes from transhumant herding to stall

raising is revealed from combined examination of zooarchaeological and textual materials.



Pigs were raised in varying numbers in both intensive and someswhat relaxed husbandry

systems with many males preferentially slaughtered at vounger ages.

Combined zooarchaeological and textual analysis also reveals much overlap in the
information provided about mammalian consumption. Beef and pork were popularly
consumed throughout Roman [taly, but wild animals provided little meat to the diet,
especially at urban sites. The skewed distribution of skeletal parts between many rural and
urban sites, however, alludes to a much greater degree of meat preservation, trade, and
transport of mammalian goods between city and country than what is documented in the

ancient texts.
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Introduction

Animals are the mirror of nature. (Cic. Fin. 2.32)

Practically every cultural group, past and present, relies on animals. Animals supply meat,
milk, and other edibles for our diet; and they furnish skins, wool, hair, sinew, bones,
- traction, transportation, companionship, and other resources or services for our economic,
social, and technological well-being. The animals of the ancient Romans in [taly were no
exception. We are able to determine details about their role in Roman [talian life through
two prominent means. First, a number of ancient texts survive which document aspects of
this topic. Latin authors describe various types of animals, and provide details about their
care, maintenance, and role in Roman life, not to mention the dietary resources they
supplied. A second source is zooarchaeological data. A piece of excavated bone may
reveal information as to the species of animal it came from and that animal's age, sex, and
state of health; it may also provide evidence for cultural practices such as butchery and
cooking. Thus, animal bone analyses can reveal much about the animals themselves as
well as the cultures which kept, controlled, killed, ate, and exploited them.!

While textual and archaeological data may provide a great deal of information about the role
of animals in Roman [talian life, many issues remain unresolved, including several key
components of the Roman economy. Amongst these elements, scholars assert that the
issue of production and consumption, especially as it relates to urban-rural linkages,
requires full attention. However, no one has vet attempted to use the excavated animal
remains as a source of primary information for an extended study of this topic.?
Furthermore, aside from a few incidental connections, no one vet has linked, in any detail,
this source of data with animal references in the ancient Roman texts. Combined
investigation 1s required to expand our knowledge.

In this thesis I analvze and connect these two sources of data— (i) animal bone remains
from Roman period urban and rural archaeological sites in Italy, and (ii) references to
animals in ancient Roman texts —in order to identify commonalities and deficiencies in
terms of the topics they cover and the information they provide about production and
consumption of animal resources in Roman Italy. Their combined analysis is used to
construct a more comprehensive picture of the role of animals in the diet and economy of
Roman Italy.

! Images of animals as portrayed in Roman art (i.e., painting, mosaics, sculpture, etc.) are a third source of
information; however, their analysis is complicated, especially by variations in artistic styles, and, in the
interests of time, I shall not consider them in this thesis. Toynbee (1973) discusses animals in Roman life
by incorporating a number of artistic depictions with a general review of the textual data.

2 At least in Roman Italy, and to similar extent throughout the Roman Mediterranean. The contribution of
zooarchaeology to our understanding of the ancient economy and diet in the Roman northwest provinces,
especially Britain, continues to receive much attention (e.2., Grant 1989; King 1978, 1984, Lauwerier 1988;
Luff 1982; Maltby 1984, 1994; Thomas 1989).
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Zooarchaeology and ancient texts each supply information to our understanding of animal
production and consumption in Roman [taly, but not necessarily in equal amounts or in a
complementary fashion. Sometimes there is much information about a particular subtopic;
at other times very little can be inferred or reconstructed. Sometimes the matenal presented
by each source of data overlaps and in other cases it might conflict. Thus, only by using
both sources of information, ancient references and zooarchaeological remains, can we get
a better idea of the strengths and shortcomings of each when it comes to our understanding
of animals in the economy and diet of Roman [taly, as well as identify the potential of
collaborative efforts.

While a full comparison and integration of textual and zooarchaeological data concerning
animal production and consumption in Roman [taly is an important step in our
reconstruction of this aspect of the ancient economy;, I believe that this picture is incomplete
without some manner of testing these data in a theoretical framework, or model, about
animal production and consumption in general. [ have chosen to test the zooarchaeological
data, in light of the textual references to animals in the ancient texts, with the criteria listed
in Gillian Clark's (1987) economic complexity model. Her model, which is explained in
greater detail in Chapter 3 of this thesis, outlines expected patterns in the zooarchaeological
data which are characteristic of various scales of animal production and consumption, from
self-sufficient nuclear tamilies at one end (which produce and consume their own animals
and animal goods) to market and inter-regional exchange mechanisms at the other end
(where production of surpluses occurs, and different centres tor production, distribution
and consumption exist). Clark's model will allow me to recognize levels of intra- and
inter-site movement of animals and animal products for Roman [taly, and thereby supplies
an important component to our understanding of” the ancient economy.

[taly was chosen as the region of study tor several reasons. First, 1t was the core of the
Roman empire and the geographic foundation tor Roman culture. Analysis of the role of
animals in the diet and economy in [taly i1s a vital prerequisite for better understanding their
contribution in other parts of the Roman world. [taly was a nch and powerful centre which
exerted considerable influence over its territories. [t was a well populated region by the
standards of the Empire; most of its inhabitants were also economic assets to the Empire as
they were producers of either food, goods, or services (Weitz 1972: 22). lualy's
agricultural and animal wealth was even noted by the ancient author Pliny the Elder (VH
37.8.77) who described it as "the country which is the most beautiful and which
deservedly holds first place in all the products of nature," adding that "she is unsurpassed
by no land in any of those products which human life ought to feel in want of: cereals,
wine, olive oil, wool, flax, clothing, and cattle." The fact that Pliny specifically mentions
cattle amongst these products reinforces the prominence of [taly as a land of animal
resources.

A second reason for choosing [taly was that it— but especially the city of Rome —was the
centre of Latin literature. Many ancient authors were born and/or educated in [taly, or at
least familiar with the country, and a number of them wrote about the Roman [talian way of
life.
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Finally, Italy has been a place of extensive archaeological activity for at least two centuries
now. [t contains a variety of sites ranging from sanctuaries to rural villas to urban
settlements and cities. Animal bones have been recovered at many of these.

While there are some notable exceptions, previous studies of animal bone remains from
Roman sites in [taly have been few and generally quite limited in scope. Classical
archaeologists and ancient historians have traditionally paid little regard to the study of
animal bones from Roman [taly. Consequently, faunal remains were not always retrieved
during excavation, and when they were saved, the bones often received just a briefl
analysis. Many earlier reports consisted only of a species identification and a short
morphological description. Several of these studies attempted to quantify the remains and
provide some details about the role these animals may have fulfilled in the ancient
economy, but in most cases this analysis assumed a subordinate relevance to the
investigation of the architectural and material (primarily ceramic) remains recovered from
the site. Recently, however, the discipline has been changing, as classical archaeologists,
aware of the theoretical directions being defined in processual and post-processual
archacology, have begun to reshape their methods and goals (Dyson 1993). Animal bones
are now recovered at most sites. Moreover, attempts are now being made to establish a
connection between launal remains and the economic organization of’ Roman soctety at the
local, regional, and provincial levels, and to examine the nature of exchange. redistribution
and trade as 1t relates to animal husbandry and dietary changes.

Although the potential of animal bone studies in Classical Archacology is increasingly
realized, we still neced fundamental integrative rescarch in this field. Only rarely have the
zooarchacological results trom specific archacological sites been compared, let alone
correlated, with others. Most have been considered in isolation. This 1solation also often
separates the interpretation of the animal bone remains from the many references to animals
in the ancient texts.? [n this thesis, | attempt to broaden our understanding ol the animal
economy of Roman Italy through extensive analyses of textual and zooarchacological data.
The integrative study of both ol these sources of data should assist in establishing links
between and amongst these archaeological sites, which at present are interpreted mainly at a
limited site-specific level. By testing the data using Clark's (1987) economic complexity
model [ will bind these sites into a spatial and temporal economic network based on the
faunal materials recovered from each, and in light of the information gleaned from the
ancient texts. [n order to accomplish this, I focus on two key concepts: production and
consumption. Production deals with aspects of animal husbandry, while consumption here
encompasses the subsequent trade, transport, sale, and distribution of animals and their
products, as well as the contribution, preparation, and disposal of meat and other animal
resources in the Roman diet.

Discussion of production and consumption of any commodity in Roman [taly hinges on the
greater issue of the ancient economy, about which an introductory note must be made

3 This separation is exacerbated by the traditional divides of academic disciplines. Animal bone studies are
commonly sponsored by Anthropology and Archaeology departments, while the analysis ol ancient Greek
and Latin texts is generally under the auspices of a Classics or Classical Studies department.
Interdisciplinary research is vital in order to link faunal and textual data.
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before I can deal with the zooarchaeological and textual data for the role of animals in the
Roman economy in particular. Considerable debate exists on this topic. The principal
controversy pits those who view the ancient Roman economy as essentially "minimalist”
(Whittaker 1997: 422) in nature against those who believe it to contain characteristics of
more advanced, modem economies. [t is not my intention here to detail the specifics of this
debate (which can be found in Duncan-Jones 1974; Engels 1990; Finley 1973, 1985;
Frederiksen 1975; Garnsey et al. 1983; Jones 1974; Jongman 1988; Morely 1996; Nippel
1987-9; Whittaker 1995, 1997; among others), but rather to formulate a working model of
those aspects of the ancient economy that are relevant to this thesis.

[t 1s generally agreed that agriculture was the dominant form of economic activity during
Roman times (Jones 1974: 83), and as such it permeated many aspects of everyone's life.
All Romans consumed agricultural produce, while the majority of them had some
connection with the land, be it as actual farmers, wealthy landowners. or as suppliers or
dealers of agricultural goods. Land owning was considered a socially respectable form of
investment, and agriculture a fairly safe economic pursuit (Aubert 1994: 117). Agricultural
production centered in the countryside; towns consumed some of these resources. While
food was probably the major commodity traded or redistributed during Roman times, with
few exceptions, such as in providing for some of the major cities (e.g., Rome, Corinth*) or
the army, food supplies generally traveled short distances since most areas could survive
off of local resources. Many tarmers produced goods for themselves while markets
provided an outlet for the sale of animal products to those who could not supply themselves
with these resources. Markets, however, were not the open capitalist enterprise common (0
us today, but, rather, were restricted in their operation and purpose. There was no mass-
market during Roman times. Transport and technological deficiencies inhibited economic
growth, while long-distance trade was generally limited to either food provisions such as
grain, oil, wine, and fish sauce (e.g., garum ) for megacities like Rome, or on a much
smaller scale, movement of foreign luxury goods. Although industry developed, it always
remained modest in operation, and was rarely seen as a means to acquire a great fortune.
[nstead, investment in the land was believed to bring status and wealth during antiquity
(Aubert 1994: [17). A major source of income for many urban consumers, therefore,
came [rom rural rents and taxes and not from commercial enterprises (Jones 1974: 83).
Status could be demonstrated by extravagant displays of consumption and expenditure on
public benefaction and entertainment, and much wealth was spent for these purposes rather
than cautious saving or shrewd investment.

The pre-eminence of agriculture during antiquity presupposes the importance of animal
resources in the ancient economy. Animals are integral to rural agricultural life as both
working beasts and sources of meat. As such, they figure in the realms of both production
and consumption. Farmers and herders produce animals in order that the meat, milk,
hides, and other materials from these animals can be consumed. Furthermore, since
production and consumption impinge on many aspects of a culture, one cannot ignore
issues of trade, transport, marketing, and distribution of these goods in any economic

+ There are a number of large cities in antiquity which could not be suppiied [rom their hinterland. Rome
is perhaps the most common example, but Engels (1990) has demonstrated a similar situation for ancient
Corinth as well.
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study. Thus, topics such as the movement of animal goods, the acquisition and purchase
of animals by various groups of people, and the organization of meat markets must all be
considered for a complete analysis of production and consumption in the ancient world.
Finally, compensation needs to be made for those factors, such as changes in political,
social, religious, military, and technological realms, which might directly or indirectly
affect the animal economy. For example, increased agricultural production facilitated by
military takeover of an area can stimulate the economy, while a socially inspired or
religious distaste for beef might cripple the production and consumption of cattle.

Considering the many aspects of production and consumption of animals and animal goods
in antiquity, coupled with the need to analyze the requisite data within the complete cultural
context of that period, it is apparent that a full examination of the role of animals in the diet
and economy of Roman Italy is a momentous task. Although, as mentioned above, |
recognize that topics such as trade and transport, marketing, sale, and distribution are
components of production, they shall not be detailed here since their analysis lies outside of
the scope of this thesis. There is little zooarchaeological evidence available to aid in the
analysis of these specific topics, and thus insufficient faunal data to compare with the
textual references pertaining to the trade, transport, marketing, sale, and distribution of
animals and animal goods in Roman [taly.

There are four main parts to this thesis. The first section sets the background for the
ensuing analysis of production and consumption. [ introduce and organize the two sources
of data, textual and zooarchaeological, setting each within context. I outline the potential
and problems of these sources in the reconstruction of the role of animals in Roman Italy,
before presenting a list of zooarchaeological expectations derived from modeled
assemblages of bone waste deemed characteristic of productive and consumptive activitics.
These criteria, which are based on Clark's (1987) economic complexity model, form the
basis for testing the zooarchaeological data from Roman period sites in [taly in subsequent
chapters.

The second section of this thesis is devoted to the topic of production. I present the
zooarchaeological and textual data for animal husbandry for the principal mammalian
taxa— cattle, sheep/goat, and pig—then combine the two data sources for an integrated
picture. The results from each taxonomic group are then tested against the modeled criteria
to determine patterns of animal production during antiquity. [ discuss the outcome of these
investigations for the three main animal taxa, paying close attention to, and offering
explanations for, signs of temporal and spatial continuity and/or change in terms of animal
resources.

The third section of the thesis is concerned with consumption. [ outline, discuss, and
integrate the zooarchaeological and textual data for consumption under the broad headings:
butchery & meat preservation, and diet. Following individual discussion of these
subtopics of consumption, the results are tested against the modeled criteria and
explanations are provided for the patterns shown.



[n the final section [ draw conclusions about the combined capacity of these two sources of
data—zooarchaeological remains and ancient textual references—to augment our
knowledge of animal production and consumption in Roman [taly. Moreover, [ outline the
value of developing economic [rameworks in our understanding of the role of animals
during Roman times.

As a zooarchaeologist I do focus on the animal bone evidence. Part ot this is because less
has been written about it than about Latin texts (scholars have been analyzing ancient texts
for hundred of years). However, [ do not consider zooarchaeological data superior (o, or
more accurate than, the textual record. Considerable debate exists on the relative value of
archaeological and historical data (Feinmann 1997), with scholars trying to establish which
is "better," often by citing apparent contradictions between the two. [ believe that neither
source offers any superior picture and concur with Feinmann (1997: 372) that:

independent consideration lollowed by carelul juxtaposition of these records
provides a stronger basis for interpretation than an analyvtcal slant that
blanketly prejudices the importance of one set of data...while diminishing
another...

Thus, only by integrative research, analyzing and linking both archacological and textual
data, can we hope to reduce the biases and shortcomings inherent in a reliance on each
individually and be better able to develop a more complete picture of the role of animals in
the diet and economy of Roman ltaly.
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Chapter 1
THE ANCIENT TEXTS

Your query, said Servius, is a good example of what comes from our
neglect of reading the old texts; for, since our generation has deserted
Ennius and all our old literature, we are ignorant of much that would be
clear to us were it our usual practice to read the works of our old authors.
(Macrob. Sat. 6.9.9, c. AD 384)

Introduction

A large number of written texts are available from Roman times, which contain a wealth of
information about politics, history, geography, and life in general. Scholars have devoted
much attention to translating these texts, and to interpreting the events and characters
chronicled and described within. However, also included in many of these texts is a
variety of references concerning the role of animals in Roman life. Several authors have
constdered aspects of production and consumption of animals during Roman times on the
basis of these recording. White (1970a, 1974) and Martin (1971) discuss principles ol
Roman farming as documented in the ancient agricultural treatises of Cato, Varro,
Columella, Virgil, and Palladius, and supplement this with further references, especially
information gleaned from recordings in Pliny the Elder's volumes. Other authors have also
conducted research on the ancient agricultural writers.> Although important in advancing
our understanding of the practicalities and economics of Roman agriculture, and especially
grain and vine cultivation, these secondary sources are not exclusively or principally
concerned with animal husbandry. Moreover, they do not deal expressly with the
consumption of animals and animal products, while their focus on the agricultural writers
neglects the references to animals found in other Roman texts. Toynbee (1973) provides
an excellent general survey of textual and artistic evidence for a range of domestic, wild,
and exotic animals, but her volume is not intended to provide specific details of production
and consumption of animals throughout the Roman world. Other scholars have used the
ancient texts in their analyses of various animal-related topics such as sheep-raising (Frayn
1984; Ryder 1983), pork production (Barnish 1987; Sirks 1991), poultry farming (Ghigi
1939), or the meat diet (Corbier 1989; Lauwerier 1986) but in each case the scope has been
restricted. As vet the collection of references concerning the many aspects associated with
animal production and consumption from a broad range of ancient texts (and not just the
agricultural writers) have not been brought together fully nor studied in any great detail for
the data they vield about the role of animals in both the diet and economy of Roman [taly.

While the secondary sources noted above provide invaluable information, where possible [
chose to return to the primary sources themselves (i.e., the ancient texts) to build my
database of animal references. I reviewed these ancient texts in an effort to extract the most
significant references to animals in Roman [taly. Recovering animal references from the

3 White (1970b) provides a bibliography of scholarship on Roman farming.
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immense number of Roman texts available is a considerable task so [ will limit the
resources to those works originally written in Latin (with a few exceptions such as Aelian's
De natura animalium, and Strabo's Geography, written in Greek) which have the greatest
potential to contain such references. Of all the ancient languages, Latin continued to be the
dominant language of [taly for most of the millennium from the 5th century BC unul the 5th
century AD (Adkins and Adkins 1994: 203). Numerous texis in other languages such as
ancient Greek (note exception made for some Greek works above), Celtic, Punic, etc. may
contain animal references, perhaps with indirect attention to Roman [taly. Presumably,
however, anything that they record either has no direct bearing on Roman [talian life, or
has been documented within one of the Latin texts and thus they have not been consulted
for this thesis. Translations have been used throughout, most of which derive from the
Loeb Classical Library series.

Since there are many types of Latin literary sources, including histories, biographies,
speeches, poems, plays, practical manuals, philosophical works,© law books, and personal
letters, it is necessary to select those sources which have the greatest possibility of
containing animal references. Thus, lor this thesis [ used practical manuals and treatises
dealing with aspects of agricultural life; encyclopedic volumes about science or nature; all
tvpes ol poetry (especially elegies, eptgrams, pastoral verse, didactic poetry, and narrative
poetry) which refer to aspects of country or city hife; letters and prose dialogues detailing
events on the farm; cookbooks with recipes requiring antmal products: and satirical,
comedic, or tncidental comments about a vanety of everyvday topics like cating and animal
sacrifice, as the main sources of reference.

A list of the principal authors and ancient works consulted tor this thesis, in rough
chronological order according to date of writing, 1s given in Table 1. Appendix | groups
these texts according to literary type or genre (e.g., agricultural manual, epigram, pastoral
poctry, etc.) and includes notes about: (1) the potenual of cach of these types to contain
animal relerences, (i1) the primary context for these recordings, and (iii) their reliability in
terms of animal references.

While overall Roman speeches, epics. dramatical tragedies, histories, and biographies were
judged to have fewer references than other types of Roman texts, there were occasions
when relevant sections of them were consulted. These are listed in Table 2, along with
other textual works with relatively few references to animals.

A major problem for those works with only incidental reference to animals is that it is

difficult to understand these casual indications for the reason that they
assume as common knowledge just those obscurities which we are trying to
probe. (Pinner 1958: 9)

6 The ancient Greek, Roman, and Christian philosophers (Aristotle, Plato. Theophrastus, Porphyry,
Plutarch, Augustine, Boethius, Jerome, among others) deliberate the morality and ethics behind meat-eaung,
animal sacrifice, animal emotions, animal exploitation, and other philosophical topies which are outside the
scope of this thesis. Sorabji (1993) provides excellent discussion and further references.
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Nevertheless, combined, and used in conjunction with relatively comprehensive works
about animals, such as the agricultural treatises, all of these incidental pieces of information
have a much better chance of filling in the gaps posed by any individual analysis.

[n addition to these literary texts, important inscriptional evidence relating to animals was
examined in this thesis. Most of these inscriptions and documents can be found in the
Corpus Inscriptionum Latinarum (CIL) volumes.

Biases and Limitations

Before information about the role of animals in Roman life can be extrapolated, the biases
and limitations of these written sources must be outlined. Several problems hinder the use
of Roman texts as a source for cultural reconstruction: (i) the identity of the audience, (ii)
temporal and spatial biases, and (ii1) reliability.

(1) The Audience

Onc major uncertainty of using Roman texts as a source for accurate representations of
animals is determining the audience, for 1t 1s the readers who of'ten dictate the style and
content of a textual work. Literacy was a rare phenomenon in the Roman world. A rough
estimate of the extent of literacy in Roman [taly diverges from ¢. 20-30% tor males to less
than [0% for females (Harris 1989: 266). Levels were likely much lower during the early
Republic, and probably somewhat elevated in late antiquity (Harris 1989), but it is doubt{ul
that more than a quarter of the population in [taly at any given time was literate. Generally,
only the rich could afford the necessary education to read and write (Harris 1989; Lewis
and Reinhold 1990: 198) so it is no surprise that wealthier regions of Italy such as
Campania, Umbria, and Venetia, as well as important urban arcas such as Rome and the
Bay of Naples contain a greater density of monumental inscriptions (i.e.. a marker of
litcracy) than other parts such as Liguna or Lucania (Harris 1989: 263-266). Roman
authors, themselves upper-class and educated citizens, basically catered to a similar
audience. There arc exceptions (c.g., some examples of gratfiti, town postings, epitaphs
of poor people), but, on the whole, a clear affluent bias is prevalent amongst the majority
of Roman texts. Such a bias virtually ignores the labours of the poorer classes, including
the small subsistence farmers who are thought to have played important roles in local
economic interactions, including husbandry practices, and who had great intluence upon
rural diets as well (Frayn 1979; Steiner 1955).

Estimating the number and dietary impact of poor and middle-class farmers in antiquity is
contingent on estimates of the average farm plot. However, we have very little information
about what should have been the average size of agricultural estates at any given period or
in any given area of the Roman world. The agricultural writers provide some clues. Cato
(Agr. 10-13) discusses, for the sake of example, a vinevard of 100 iugera (1 iugerum = c.
0.252 hectares) and an olive grove of 240 ingera. Varro (Rust. 1.18-19) repeats these
figures, noting nothing unreasonable or exceptional about them, while Columella (2.12.7)
mentions an estate of 200 iugera of arable land. These examples might indicate the average
size of plots for fairly well-off individuals.” However, the majority of farmers were poor

7 See Duncan-Jones (1974: 323-326) for more on estate-sizes.



10

(Frayn 1979; Hopkins 1980). Statistics from the Ligures Baebiani, a bronze inscription
containing a list of property loans and dating to AD 101, as well as the Table of Veleia,
another fragmentary bronze inscription containing information about property values and
dating to AD 102/13, indicate a great range in estate sizes. The average value of the 15
largest properties is HS 164,600 (HS = sesterces) in the Ligures Baebiani, and HS
230,813 in the Table of Veleia, while the average size of the 15 smallest properties is HS
25,066 and HS 15,037, respectively (Duncan-Jones 1974: 210-215 and App.4, 336). The
smallest estate recorded in the Ligures Baebiani i1s HS 14,000. Relating property values (in
HS) to plot sizes (in iugera) is a difficult task. Columella (3.3.8) claims 1,000 HS buys
one iugerum, but this price is much exaggerated (Duncan-Jones 1974: 51). Alternatively,
Egyptian averages of 150-200 HS per iugerum (for Ist and 2nd centuries AD) are quite low
(Duncan-Jones 1974: 51 and App. 16, 366). Taking HS 400-500 as the average between
these two extremes and applying this number to the property values from the Ligures
Baebiani vields figures of ¢. 50, and ¢. 300 iugera tor the average small, and large farm,
respectively (Small and Buck 1994: 31). Attempts o deline a minimum plot size, based on
the calculation of basic needs of a small household, are wrought with difficulues
considering that many small landholders relied on other resources like tishing, hunting,
fruit-picking, or temporary work to support their family (Aubert 1994: 127).

If the labours of the small-scale rural farmer are not ignored then often they are glorified, as
in the pastoral poetry of Virgil, Calpurnius, and Nemesianus, or the satires ol Horace,
Juvenal, and Persius. The Roman people were well aware that their Empire had been built
upon a solid foundation of agriculture and pastoralism, and knew the importance the land
played in maintaining their domain. Rural life, therefore, was often venerated as an idyllic
world—a peaceful setting used in a manner to provide a literary experience for an audience
of primarily rich city dwellers. There 1s doubt, however, as to how far and in what
particular aspects this glorified picture of country life was removed from its realistic
counterpart. Such a lifestyle surely presented for its occupants a variety of perils and
hardships which either escaped reference in the texts or were embellished in some manner.

The Roman agricuitural treauses arc an important source of animal information, but they
contain a mixture of descriptive and prescriptive details, which renders it ditficult to judge
how widespread and in what capacity their advice was followed. The fact that these
agronomists use examples and anecdotes to tllustrate concepts, however, shows that they
were aware of possible problems the farmer might encounter. They regularly offer
practical advice to counteract these perils, which in turn shows a vested personal interest in
agricultural work, as opposed to writing their work as some theoretical or rhetorical
exercise. While these manuals are not perfect reflections of Roman farm life, they do help
illustrate the potential of Roman agriculture (Morley 1996: 108).

Although these agricultural manuals often contain practical information which can be
adapted for all levels of farming, they are clearly oriented towards an upper-class audience
operating at a rural villa (Steiner 1955; White 1970a). Generally, they promulgate the idea
of profit maximization for the wealthy, inexperienced, and trequently absentee landowner,
even if some, such as Cato's and Virgil's treatises, directly concern vilici, or the actual
bailifts who manage the estates (Aubert 1994: 132: Purcell 1985: 5-8). Olives and vine
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crops brought relatively more earnings than most other agricultural pursuits. Thus,
methods for their cultivation are chronicled in considerable detail by the agricultural writers.
Most forms of animal husbandry and stock-raising are given secondary treatment by the
agronomists, with one exception. Varro devotes much attention to large-scale ranching
ventures, in part surely because he was involved in this activity, but more likely because it
was the only form of husbandry that vielded abundant wealth and prestige.

Where animals are mentioned amongst these ancient texts, explicit details and statistics
about herd sizes, species morphometrics, butchery practices, regional diversity, and
various other aspects of economic exploitation are usually lacking. The agricultural writers
preferred to expand upon descriptive aspects, such as visually distinguishing breeds, as
well as pracucal procedures of herd care and maintenance. They give little quanutauve data;
other writers provide even less.

(it) Temporal and Regional Biases

Another problem of using the ancient texts as a source of amimal information 1s that there
are temporal and regional biases to be taken into account. As Table | shows, there are
significant gaps in the chronological continuum, especially prior to the 2nd century BC and
during the 2nd and 3rd centuries AD, for which only a few literary texts and absolutely no
agricultural manuals are available. The bulk of the extant sources derives from the Ist
century BC to the Ist century AD, dunng the Golden and Silver Ages of Latin literature —
the era when many of the "great" Roman authors lived. Their works have, on the whole.
survived best because they were the most read and reproduced of all Latin texts.
Consequently, our record of the role of animals in Roman life and culture 1s biased in
favour of certain periods, and is primarily based on recordings of the "great” authors. The
problem is not highly significant for the 2nd and 3rd centuries AD. since Palladius' Sth
century AD farming treatise provides some link in animal husbandry practices between the
Silver/Golden Ages of literature and Late Antiquity. However, the lack of agricultural
records, and, for that matter, any extant written text with good animal references prior to
the Ist century BC, seriously limits our literary understanding of the role of animals during
these formative vears of the Roman world.

Late Anuquity presents another problem in the analysis of animals in Roman [taly.
Although there are a number ol Late Antique Latin texts which have survived, most of
these principally deal with Christian philosophy and/or ecclesiastics (e.g., the writings of
Cyprian, Ambrose, Augustine, Jerome, Lactantius, Paulinus, Benedict, and Boethius). [
have reviewed these sources and found them to contain very little information pertinent to
the animal economy of [taly when compared with the many Republican and Imperial period
literary works on fundamentally non-religious topics like agriculture. Consequently, [ have
not extensively consulted these Late Antique Christian texts for this thesis.

A temporal dilemma might also exist when we consider that authors from later periods
frequently borrowed material and ideas from earlier works. We cannot be totally sure that
the material adopted still accurately reflected the current practice, but it seems plausible.
Borrowed information, therefore, presumably represents continuity over time, whereas the
recording of any new or novel concept likely indicates some type of change. Whether or



not this change was accepted might be gauged by the tfrequency of its repetition elsewhere
in both contemporary and later texts.

In terms of spatial matters, the ancient texts also contain biases. On the one hand, those
works with a heavy agricultural component {requently deal with large-scale, productive
farms, most of which are located in the agriculturally nich lowland and coastal arcas
centered in the Po River Valley in northern [taly, the plains surrounding Rome, and in
Campania. Animal resources from marginal and remote areas are commonly ignored.
Does this mean that animals were not herded or raised outside these popular regions or that
such areas were simply not worth documenting for some reason? The latter is likely. On
the other hand, some references, especially those contained in pastoral poetry, are rather
generic in setting, and cannot be pinpointed to a specific location. Are we to assume that
these represent universal practices? The biggest problem is that specific geographic details
and settings for these texts are rarely fully explained. Furthermore, the authors themselves
were born and educated at varnious places, as lar removed tfrom [taly as Spain, North
Africa, and Greece. Although many were probably aware of the Roman [talian way of life,
either from first hand experience or through a broad education, we cannot be thoroughly
certain of the complete context surrounding cach literary work 1n the absence ol explicit
details of the author's life and knowledge.

Even the recipes of Apicius contain biases. The version of his famous cookbook available
to us today is not the oniginal book, but rather the work of an unknown editor who lived in
the late fourth or early fifth century (Flower and Rosenbaum 1958; Vehling 1977). This
person supplemented Apicius' gourmet recipes with various recipes tor the average middle-
and lower-class household in the town and country, which had been collected trom some
other contemporary and carlier sources (Flower and Rosenbaum 1958: 13; Vehling 1977:
11). Despite thesc editorial inclusions, the book is sull weighted in favour of a gourmet
market, judging by the sumptuous nature o' most of the dishes. Thus, our knowledge of
culinary habits and consumption among the lesser privileged peoples pales in comparison
to that of the Roman rich. The bulk of the Roman populace, a great proportion of which
was certainly poor, was probably miserably fed on gruel and other porridge-tyvpe dishes
(Dosi and Schnell 1986; Garnsey 1988a: Guhl and Koner 1989: 501; Tannahill 1988;
Vehling 1977: 15).

How far did these texts circulate, and at what speed and scale? Most probably were not
read to any great degree outside of Rome. A literary text circulated first amongst the
author's circle of friends for comment, before it was disseminated to the general public
(Starr 1987). The process was likely slow since each copy had to be hand-written. Some
authors recited their works to facilitate the process. Originally, most books passed from
friend to friend, a connection which likely confined circulation to fairly elite circles of
people (Starr 1987). Bookstores and "public" libraries, which helped broaden the
audience, were comparatively late developments (Starr 1987: 213), becoming more
important during the first century AD (Starr 1987: 222). However, even here book
distribution was conducted on a relatively limited scale. Most copies sold were probably
made at the specific request of a customer, while bookshop owners outside of Rome made
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their own copies to sell to others in their region. There was nothing along the lines of the
publishing houses familiar to us today.

We have few details pertaining to the logistics of book-dealing, such as the number of
books made, the copying process, pricing, and the circulation of non-current texts. As
such, it is difficult to speculate about the size and spatial distribution of the reading
audience. A number of practical difficulties such as inconvenience and expense surely
inhibited many people from obtaining books. Most literate Romans probably never read
any books, but used their knowledge of reading and writing for practical and mundane
purposes (Harris 1989: 335). Nevertheless, [ suspect that the most popular books, past
and present, could have been purchased or commissioned for purchase and distributed over
great distances for the right price. Readership outside of Rome amongst any class but the
high elite who could afford both a book and the education to read it, therefore, likely
remained uncommon. Some works may have circulated more freely than others. Pliny
(VH 35.2.11) says that Varro is widely read. Horace (Odes 2, 30.13 sq.), Propertius
(2.7.17), and Ovid (Trist. 4.9.21, 4.10.128) boast of a similar universality, while Martial
extols his accomplishments (Mart. 6.60), claiming himself to be world renowned (Mart.
1.3, 5.8). The fact that Martial's poems contain references to all types of Romans, from
senators to general workmen, presumably added to their mass appeal, and further leads us
to conclude that at least his popularity extended beyvond Rome (Best 1969: 209-210).

Although there 1s no way of proving this assumption, | suspect that most information,
especially that which pertained to practical matters such as agriculture, was disseminated
orally. Literacy coexisted with elements of an oral culture throughout Roman times (Harris
1989: 337). The vast majority of furmers probably never read any agricultural treatise, but
some may have heard parts of what Varro, Columella, Palladius, or other authors had
written as this information diffused over the empire. [tis difficult, it not impossible, to
determine how much of this was novel to these farmers. Many likely already practiced the
principles contained therein, although again there is no way of verifving this. For some, if
not most of them, what the agronomists had written was simply tradition or common
sense, and by having their practices verified by these "respected experts” some farmers
may have been less inclined to experiment with new techniques, thereby inhibiting
development (Harris 1989: 336). Even if the information obtained was new, there is no
guarantee that farmers changed their routines accordingly. To them, which animals they
kept, raised, herded, and exploited depended heavily upon a complex interaction of
physical and sociocultural factors. Animals are physically constrained by geography,
climate, and other environmental variables. Optimum living conditions are different for
each species, and these in turn may vary from one area to the next. Similarly, sociocultural
conditions fluctuate depending on the region, while changing economic schemes and diets
can have a profound effect on the role of animals in a culture. Yet, no matter how complex
these factors may be, one principle, and a fairly common-sense one at that, generally
underlies all aspects of animal use in Roman [taly and resounds among the ancient texts on
the subject: maximize gains and minimize losses. "Roman agricultural writing was based
from its inception on practical farming experience" (White 1970a: 18); thus, the
agronomists are principally concerned with the economic aspects of farming and
husbandry, in particular, efficiency and frugality. Whether the farmer raised cattle, horses,
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sheep, goats, pigs, or other animals, and on what scale, heavily depended on the weighing
of all costs and benefits, which in turn were linked with physical and sociocultural factors.
However, we must always be aware that our ethnocentric views of what constitutes
"sound" weighing of these costs and benefits are not necessarily those shared or practised
by the Romans. Religion often acts as a distorting factor, especially when a sacrifice
requires a particular animal which concurrently fulfills a valuable role in stock breeding, or
might have fetched a high price if sold at the market.8 Moreover, we have little information
to determine how the Romans judged the profitability of their farming enterprises, and are
cautioned against loosely extrapolating from modern rationalizing economic theory.?

(ii1) Reliability

The primary problem with the literary sources concemns their reliability. Williams (1968:
627) comments that "it is always hazardous to argue {rom literature to real life in the ancient
world,"” but such a procedure is essential to our understanding and reconstruction of the
Roman world. How can we judge if all the information detailed represents some form of
reality? As in the present, there are many factors which can intluence an author's initial
purpose in writing a text, and subsequently have a great effect on his/her manuscript as it
progresses. There is no simple manner in which to assess reliability of ancient texts.
Sometimes general points can be made about the literary genre in which an author writes.
For example, at their core, Roman agricultural manuals arc essentially "textbooks.” [neach
case, the author assumes the role of instructor while his writing serves to educate or inform
the reader about some concept. Appendix i groups the principal texts used in this thesis
according to literary types or genre, and provides some generalizations about each in terms
of the reliability of animal references. [t should be appreciated that texts may be categorized
in different ways, depending on what aspect 1s being considered. My listing is based on
the animal information each contains.

8 There are numerous references in the ancient texts to animals used in religious rituals and sacrificed to
deites (see Adkins and Adkins 1994, Corbier 1989, Dumdzil 1970; Prieur 1991 Scullard 1981 for more
details). Scholars state that much of the meat consumed in the ancient world (at least amongst the urban
populace) was from sacrificial animals (MacMullen 1981: 41; Wilkins 1996a: 104). Although I do not
deal specifically with the role of animals in religious rituals in this thesis, the topic essentially forms part
of a larger analysis of production and consumption. Religious motivation may have been a factor
influencing animal production and consumption, but this is impossible to determine at archaeological sites
where the context is not ritual or sacrificial in nature. Those sites where the context of deposition may be
ritual to some degree are labeled as "special” in this analysis. It is possible that components of the faunal
samples recovered from other sites had some ritual connection, but this cannot be determined on the basis of
present evidence. Bones from sacrificed animals (which did not differ from other animals in tenmns of size or
other specific physically recognizable features) would be indistinguishable from those of regularly
consumed animals, unless the disposal pattern differed for the two groups, which does not appear to be the
case at any of these sites (save the "special” cases already noted). If after consumption these bones were
tossed into the dump along with other garbage, and not otherwise marked to separate them from the rest of
the trash, then there would be no way of discerning their once ritual nature. Prayers, chants, or other ritual
behaviours may have preceded animal slaughter and butchery at these "non-special” sites but such actions
are invisible in the zooarchaeological data.

9 There is considerable debate on this topic (e.g., Engels 1990; Finley 1973, 1985; Mickwitz 1937; Morely
1996 de Neeve 1985), and a full discussion is outside the scope of this thesis. [ agree with the arguments
of Engels (1990: 26-27) and Morely (1996: 73-75) that despite the lack of the "modem" accounting
techniques (i.e., specifically, double-entry bookkeeping) in antiquity, Roman farmers were still capable of
determining the basic productivity of their agricultural ventures, and could accordingly choose between
production strategies on the basis of this information.
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Categonizing texts is useful when viewed as a general guide. Pitt (1972) lists categories of
historical documents by their source, while Quinn (1979) provides a classification scheme
for ancient texts. If anything, such systems highlight the range of textual materials
available, and draw attention to the variety in intention, tone, and coverage for each
category. The basis behind Roman poetry, for example, is different than that for Roman
legal records. Each embodies a different opinion, which affects the way such texts are
used to aid archaeological interpretation. "The poet constructs a framework which supplies
the setting for his actions or ideas, and the elements of reality will be adapted to suit"
(Williams 1968: 577). Thus, in this example, the impression is that poetic references to
animals have a greater potential to be embellished or modified for literary sake than those
contained in official, and supposedly accurate, legal records.

While general observations about literary genre may help simplif'y aspects of analysis, they
can also be dangerous, since there may be special factors which invalidate them in the case
of individual authors. Ideally, the reliability of the information presented in the ancient
texts can really only be assessed on an individual, case by case basis. [t depends on so
many factors such as the education and social status of the authors, their context in time and
space, their knowledge, life experiences and purpose in writing, the presumed readership,
and the degree to which they appear to be innovating or repeating information.
Biographical information about most of the ancient authors is detailed elsewhere (c.g.,
Oxford Companion 1o Classical Literature) and will not be repeated here. Morcover, an
analysis of the context for each of the ancient texts is a huge and extremely controversial
task, which cannot be dealt with fully in this thesis.

Recognizing the dangers associated with generalizing about the reliability of the information
presented in the various genres of texts, as well as the complications invelved in
contextualizing cach work, [ wish to comment brietly on the nature of the animal references
found in the principal types of texts used in this thesis. [ stress that these retlections are
only meant as a general guide. Exceptions will always apply, and the degree to which
some lexts break from these standards will vary considerably. For some the whole work
may form an exception, while in others it may simply be a small passage or line within.
There is no easy method of determining these exceptions short of performing detailed
contextual analyses for each word and phrase in all of these ancient texts, a clearly
formidable, il not impossible assignment.

Overall, | judge most animal information which is recorded in official documentation such
as Roman inscriptions and legal texts to be reliable. Inscriptions can come in a variety of
forms, such as commemorative plaques, dedications, epitaphs, military diplomas, public
notices, and even graftiti. Animal references tfound amongst the hundreds of thousands of
Roman inscriptions documented, although relatively rare, can presumably be accepted as a
fairly trustworthy record. One may wish to embellish or taint the reputations of the human
subjects written about in the inscriptions, but it seems unlikely that such a practice would
be carried over to misrepresent any of the animals mentioned as well. Roman inscriptions,
therefore, may be taken as a reliable but very uncommon source of animal information.
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Legal documents and religious writings constitute a second category. These records have a
specific use, and because of their nature should be free of false or exaggerated details.
True facts are vital. Legal and religious recordings thus have the potential to provide
reliable pieces of information about animals, and many of them do. However, the context
is generally limited to aspects which relate either to religious aspects, such as animal
sacrifice, or to legal aspects, such as prices for certain stock or trade in animal resources.
While legal documents are invaluable for determining key features of the Roman economy,
it is unfortunate that only a few of these which contain any references to animals survive
for Roman Italy. Roman legal documents and religious recordings, therefore, are a
reliable, but restricted, source of animal information.

The agricultural manuals of Cato, Varro, Columella, and Palladius: the encyclopedic
volumes of Pliny the Elder, Achan, and Strabo; Celsus' scientific poetic manual on
medicine; and even Apicius' cookbook are all examples of a "textbook" style of Roman
wnting. Each serves some purpose to instruct or educate the reader on a particular topice or
concept, even if the method of presenting this information differs among them. In
attempting to establish the reliability of these works it is important to understand that this
depends heavily on the skill, knowledge, and critical acumen ol the ancient author, and not
on what has been proven or documented since his time. Thus, what we might now
consider imprecise or fanciful information might have been widely accepted as tact during
Roman times. !0 Presumably, most of the ancient audicnce expected accurate details from
respectable authors such as the agronomists; therefore, the information they furnish about
animals can be taken as a true recording. Whether or not this information can be
generalized outside of the author's personal context, however, is a different matter. The
agronomists generally detail actions required o operate the ideal farm, which while ideal,
might not have been realistically feasible for all Roman farmers. Nevertheless, these
manuals are still quite practical in their agenda and can be regarded as reliable sources of
information on at least the model or ideal role of animals in the contemporary Roman
society.

The comedics of Plautus and Terence make mention of animals and food in their dialogue,
much of which 1s presumably based on actual events and contemporary practices. Most
passages which mention food and animals in Roman comedies are incidental in nature and,
as part of the background, considered to mirror accuracy to some degree. Nevertheless, it
is still important to determine the context for cach reference in order to extrapolate to any
sort of reality.

Roman elegies and epigrams frequently mention animals, especially in relation to food,
animal sacrifice, natural settings, and animal analogies for characters. Stripped of their
poetic decoration, these references, especially notes about sacrifice and food, report
presumably contemporary and accurate aspects about the role of animals in Roman life.
Thus, with selective caution, animal representations amongst Roman elegies and epigrams
can be regarded as reliable.

10 For example, the Romans believed (and the agronomists reported) that the qualities of the male mating
animal solely determined the characteristics of its progeny. They were unaware of the principles of genetics,
as were most people until the early 20th century.
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Bucolic or pastoral poetry, such as Virgil's Eclogutes and Calpurnius' Eclogues, is rich in
animal references. These poems generally idealize country life as they portray scenes of
shepherds and other rural folk at work. Although this world is stylized in the pastoral
poetry, it is nonetheless based on some realistic contemporary world. Animals are
normally secondary characters in the poems, and as such are generally portrayed in a
relatively authentic manner compared to often embellished representations of humans or
landscapes. Therefore, pastoral poetry contributes reasonably accurate information about
animals during Roman times, and with appropriate prudence can be viewed upon as a
reliable resource.

The hunting poetry of Grattius and Nemesianus is also rich in animal references, but by the
nature of its title this information is usually restricted to that specific context. They provide
details about animals used for hunting, such as dogs and horses, as well as those wild
animals hunted. While the focus varies from description to instruction depending on the
work and context, hunting poetry generally presents reliable information, but this must be
filtered through the poetic elaborations which may be associated with each.

Didactic poetry (e.g., Virgil's Georgics, Macrobius' Saturnalia, and Lucretius' De rerum
naturay is similar to the 'textbook’ style noted above in that it too is intended to give
instruction and disseminate information. However, didactic poetry differs in that this
practical, instructional objective is in some measure overshadowed by a need to create a
literary 'experience’ for the reader. It is easier to embellish details in didactic poetry as
opposed to paraliterature (for the sake ol poetic license), but the reader sull expects a
foundation of veracity and accuracy. Any animal references contained in these works,
therefore, should have some degree of truth to them. Consequently, didactic poetry is a
fairty reliable source of animal information.

Roman letters include those written for publication as well as those not ori ginally intended
for publication but which have been preserved in some manner. By their VEery nature we
expect letters to disclose veritable news and communicate accurate facts and details. Of
course, this is not to say that letters are devoid of exaggeration and suppression of these
details, but rather that there is some truth to their basis. The amount of truth depends on a
variety ol factors including the author's personality, the significance of the matter
discussed, the type of audience, and the author's anticipation of the reaction from that
audience (an author may suppress certain details if he knows they might markedly upset the
reader). We might expect greater accuracy of details in letters to friends, a familiar group,
but also in business correspondence, especially that addressed to a superior figure, where
penalties or conflicts might ensue in the event of falsified or exaggerated information.
These are the principal types of Roman letters available, therefore each can be relied upon
as an accurate source of animal information. Unfortunately, the animal references amongst
Roman letters, although reliable, are also generally scarce.

Novels were quite rare compared to other Roman literary works. One example, the
Satyricon of Petronius, although partly a parody of other novels, contains numerous
references to food. While some of these are obviously highly exaggerated depictions, they
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are based nonetheless on some less grandiose truth. Peeling off the embellishments can
produce a more reliable picture.

Roman satires contain a wealth of information about animal resources, diets, and rural and
urban life, and as such might be used as a meaningful source. However, they largely
consist of the presentation of extremes: exaggeration of the shocking and suppression of
the mundane elements of life. In order to use satire as a reliable medium, therefore,
effective compensation is required. The reader must be aware of the audience, the moral
message(s) in the satire, and any hidden symbolism given to the various references before
he or she can extrapolate the reality behind the extremes presented by the satirist.

While Roman texts supply a huge database of animal references which can assist in
reconstructing the role of mammals in the ancient economy and diet, it is always important
to be aware of the biases and limitations associated with their analysis. Nevertheless, when
combined these references cover a broad range of topics related to the production and
consumption of animals in Roman [taly and become an invaluable source of information.
However, they are but one set of data. Zooarchacological evidence is another.
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Chapter 2
BACKGROUND TO ZOOARCHAEOLOGY

My primary focus in this dissertation is the zooarchaeological data. This chapter provides
background information about this discipline by outlining its development and history and
discussing what it can accomplish. Animal bones vield data about a variety of topics—
species and skeletal elements represented, age and sex, pathologies, butchery, and burial
conditions, to mention just several—which in turn aid in our reconstruction ol ancient
economies and diets. Although not without their own biases, animal bones ofter a direct
link to past action. Essentially, they represent the disposal of materials from meals,
butchery, sacrifice, bunal, or some other activity.

Development of Zooarchaeology

Zooarchaeology is a fairly new branch of archacological research that has undergone much
development since its inception. Although some rescarchers were noting the presence of
ancient bones as far back as the sixteenth century, the origins of zooarchaeology might best
be traced back to the early nineteenth century, when people began to question the
authenticity of the orthodox Biblical narrative of Creation, in light of increased discovery of
fossil and archaeological bones in Europe. Originally, these finds were treated with
skepticism, and, il not simply ignored, were somehow explained away by one means or
another, the usual theory involving some menuon of the great Flood, and the mixing of
remains it produced.

[t was not until the mid-nineteenth century that zooarchacology first began to contribute
important data to scientific inquiry. Bones of extinct animals in undisturbed assoctation
with lithic remains from prehistoric humans assisted geologists and other scientists such as
Charles Lyell, Lord Kelvin, Thomas Huxley and Charles Darwin in reshaping the
understanding of the great age of the carth and of the processes of evolution.
Zooarchacological data, therefore, were instrumental in providing proof of the antiquity of
humans. The next step was to order these remains into some kind of chronology. General
efforts saw antiquaries like Christan Jurgensen Thomsen and J.J.A. Worsaae establishing
sequences of archaeological periods based on artifacts. However, others, such as the
paleontologist, Edouard Lartet (1801-71), proved that ordering of the past could also be
done effectively by grouping strata according to their associated animal remains. He
recognized four periods: (1) cave bear period, (2) woolly mammoth and rhinoceros period,
(3) reindeer period and (4) aurochs and bison period (Daniel 1975; Davis 1987).

Once a chronological framework had been established in archaeology, the contribution of
faunal remains in archaeological research shifted. By the 1870s, bones were being studied
for the information they might yield about early human behaviour and economy. It was a
major breakthrough when animal bones were no longer considered trivial objects. Rather,
archaeologists asserted the importance of careful excavation and recovery of all materials.
This breakthrough facilitated further specialized studies of archaeological animal bones. In
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1862, a Swiss researcher, L. Riitimeyer, initiated investigation into the origins of
domestication by distinguishing between bones of domestic animals and their wild
ancestors at a Neolithic site in Switzerland (Davis 1987: 21). Thirty vears later, another
Swiss researcher, J. Ulrich Duerst, claimed to be able to show that the bones of wild cattle
and sheep were reduced in size and of a different texture compared to the bones of their
domestic counterparts (Duerst 1908; Davis 1987: 21). The osteological investigation of
domestication has subsequently been a major topic in zooarchaeological research,
particularly since the early and middle part of the twentieth century when archaeologists
became interested in the origins of food production.

Following the emphasis on chronology and domestication. the third zooarchaeological topic
to receive attention was the use of faunal remains to reconstruct past environments.
Dorothea Bate (1937) was probably the first to use zooarchaeological data to infer climatic
changes when she plotted the frequencies of two wild animals (fallow deer and gazelle) in
different strata of the Mount Carmel caves in [srael. Each animal was characteristic of a
different habitat. Moreover, her study also was one of the first to use quantitative
zooarchaeological data.

The 1950s and 1960s saw an increased interest in zooarchaeological remains. During this
time much resecarch was conducted by German scholars of the "Munich school" under the
guidance of Joachim Boessneck. These individuals studied, in great detail, the faunal
remains from European and Near Eastern archaeological sites, and contributed significantly
to our understanding ol the osteology of domestic livestock and to basic zooarchaeological
methodology. In North America, researchers such as Stanley Olsen (1951) made
significant contributions to animal bone analysis through their faunal reports and skeletal
manuals. Other North American scholars like Struever (1968) and Thomas (1969)
advanced our understanding of zooarchaeological quantification and recovery biases.

Zooarchaeology developed further in the 1970s, no doubt due to the increased emphasis on
more scientific and experimental procedures in archaeological research that was advocated
by new theoretical approaches such as "Processual Archaeology." Zooarchaeologists were
thus encouraged to collect quantitative and qualitative data in order to test hypotheses about
the role of animals in both present and past societies, to decipher the depositional context of
animal remains, and to understand the post-depositional forces which acted upon those
remains.

The momentum of the 1970s has continued into the 1980s and 1990s. The implementation
and augmented use of models and theoretical frameworks, coupled with the active desire to
solve methodological problems, has made zooarchaeology an important subdiscipline of
archaeology today. The database of faunal materials in some areas, such as England, is
immense, while that in other areas is steadily growing. Data collection remains essential to
expand our zooarchaeological collection for the future comparative study of animal bones
from sites.



Methods of Analysis

There has been much emphasis over the last few decades on the information animal bones
can reveal about both the natural and cultural world of the past. This increasing attention,
has, in turn, sparked a need to identify and standardize a methodology for the recovery and
study of these remains (Chaplin 1971; Grigson 1978; Lawrence 1973). In this section, [
outline the basic procedures involved in the recovery of animal bone from archaeological
sites, and the methods employed in their subsequent identification and study.

Recovery

Since obtaining quantitative data is vital to zooarchaeological research, it becomes
necessary to understand the processes which generate such data, that is, the method of
recovery of the bones. Not all faunal remains from archaeological sites are recovered in a
similar manner. Archaeologists may retrieve bones manually during trowelling in the
trenches, or collect them using dry and/or wet sieving. Considerable debate exists about
the efficacy of each of these methods (Barker 1975 Casteel 1972; Clason and Prummel
1977; Dye and Moore 1978; Gordon 1993; Grayson 1984; Levitan 1982; Maltby 1985
Payne 1972, 1975, 1992; Schatfer 1992, 1994, Steele 1983; Struever 1968; Thomas 1969;
Watson 1972). Generally, zooarchaeologists assert that trench recovery favours the
collection of bigger and easily recognizable picces, such as long bones from large animals.
This can bias the sample and taint any conclusions drawn from it. Screening, although
more time-consuming than manual recovery in the trench, fuacilitates the retnieval of smaller
bone pieces in addition to the larger ones. As such, it reduces the biases inherent in simple
trench recovery and generates a faunal sample which is probably more representative of the
original deposit of bones. Wet-sicving using finc-meshed screens is perhaps the best
method since the water washes the soil matrix from the bones, thereby rendering them
more visible. This is especially important in the recovery of tiny faunal remains such as
rodent bones, small teeth, and fish bones (for fish see Brinkhuizen and Clason 1986; Jones
1982).

Determining when to employ screens or wet-sicves at an archaeological site, and deciding
what deposits or proportions thereof should undergo such treatment depends upon the
research goals of the project, themselves contingent on financial, spatial, temporal,
methodological or other constraints. In those excavations that have employed screens or
sieves, generally only selected samples have been subjected to these intensive procedures.
Excavators normally choose 1o sieve those deposits with the greatest potential to vield many
and/or special bone pieces. Such selective procedures can introduce potential biases which
must be compensated for if materials and sites are to be compared.

Taphonomy

Once the faunal sample has been recovered, factors affecting bone preservation and
survival must be considered. Although "taphonomy" was originally defined as the study of
the transition of animal remains from the biosphere, or living realm, to the lithosphere, or
fossil realm (Efremov 1940), the goals of most taphonomic research in zooarchaeology
today are to determine what natural and cultural processes have modified particular bone
assemblages and to understand issues of site formation so that accurate reconstructions of
the original faunal assemblage can be formulated. The field has grown considerably over
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the last few decades as scholars augment and refine our knowledge of these multifarious
processes through experimental research (Andrews 1995; Behrensmeyer 1978, 1988.
Greenfield 1988; Jones 1986; Lyman 1994a; Nicolson 1992, 1998; Payne and Munson
1685; Pearce and Luff 1994; among others).

The taphonomic processes which act upon bones can be subdivided into two main
categories: natural and cultural. Natural processes include any geological or biological
factor, such as the weathering of bone from exposure to wind or water, chemical actions in
the soil, discolouration and etching resulting trom contact with plant roots, or gnawing by
rodents, carnivores or other animals. Cultural processes include activities such as
butchery, cooking, or any other action where humans cither directly or indirectly modify
the bone. Aithough cultural processes are technically a subcomponent of taphonomy, often
each is considered as a topic in its own right (e.g., butchery, cooking, bone-working,
etc.), generally for the information it vields about human behaviour and activity. Thus, in
many instances "taphonomy" is reduced to a study principally of the geological and
biological factors affecting an assemblage.

One taphonomic variable which has received much attention, and which is ol great
importance for Roman period sites in [taly, 1s carnivore gnawing. Damage to bone by
carnivores can range from little to total destruction of elements and assemblages (Bintord
1981; Brain 1976, 1981; Haynes 1980, 1981, 1982, 1983; Lyman 1994a; Marcan and
Spencer 1991; Payne and Munson 1985; Stallibrass 1990; among others). Typically,
greater destruction occurs at the ends of long bones where cancellous tissue is
concentrated, and among the smaller bones which are worth crunching, while survival s
probably better for bones that are both large and strong, or too small and not worth the
effort involved (Payne and Munson 1985). Bones also tend to be damaged to a higher
degree when they are chewed on at carnivore denning locations, as opposed to retrieval or
kill sites (Binford 1981; Haynes 1982). Finally, although dogs may uproot buried bones,
the presence of carnivore marks generally indicates that the bones had been unburied for
some period of time.

Identification

Reliable comparative analyses of bone samples require accurate identification of faunal
remains. Zooarchaeologists generally identify bone pieces to element and side, and
taxonomic family, genus, or species, where possible, with the aid of comparative
osteological collections, keys, and "bone-atlases,"!! and with a firm knowledge of basic
anatomical characteristics of animal bones. Generally, zooarchaeologists are fairly
proficient at identifying, to a species level, complete or nearly whole bones, ends of bones,
teeth, and any other fragment with some diagnostic feature. Although few skeletal
reference materials exist for the comparison of animal bones retrieved from archaeological
sites of the distant past which contain extinct species, collections are normally good enough

U1 There are a number of these aids, including Amorosi 1989; Barone 1976; Boessneck 1969; Béessneck,
Miiller and Teichert 1964; Brainerd 1939; Brown and Gustafson 1979; Cant 1976; Clutton-Brock et al.
1990; Cohen and Serjeantson 1986; Comwall 1956; Gilbert 1980, Gilbert, Smith and Savage 1981;
Hildebrand 1954; Hiilson 1990, 1992; Kratochvil 1969, 1973; Olsen 1951 Pales and Garcia 1981; Pales
and Lambert 1971; Payne 1985; Prumumel 1987a, 1987b, 1989; Prummel and Frisch 1986; Schmid 1972.
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to allow for correct identification of animal bones collected from sites post-dating the period
of animal domestication. Apart from possible changes in size, these animals are thought to
resemble fairly closely their modern day descendants, which make up the bulk of the
skeletons prepared for comparative collections (Davis 1987). Although animals are
constantly evolving, gross morphological changes in their bones usually take many
millennia to occur. Thus, it is important for my research that the general consensus among
zooarchaeologists is that the osteology of Roman period animals basically parallels that of
modern-day species.

Even with the best of comparative collections, some bone fragments are more identifiable
than others, and often the zooarchaeologist must limit the amount of time involved in
attempting to identify each bone piece to a particular species. In many cases, fragments of
ribs and vertebrae cannot be assigned to species, but can stifl be counted, perhaps as part of
a group such as large-sized mammal, medium-sized mammal, etc. A similar procedure
might be followed for other unidentifiable splinters of long bones, or other fragmentary
material.

Quantification

The initial stage of a faunal analysis is to quantify the already identitied and catalogued
bones. In recent vears much attention has been given to methods of quantifying faunal
remains. Reviews of the variety of systems abound (e.g., Chase and Hagaman 1986-
1987; Gautier 1984; Grayson 1979, 1984; Klein and Cruz-Uribe 1984; Lyman 1994b;
Perkins 1973; Rackham 1983; Ringrose 1993). There is much variability, in both
terminology and meaning. Lyman (1994b) listed 112 terms used in zooarchaeological
quantification which combined had 122 distinct definitions. Of all thesc quantifiers, the
Number of Identifiable Specimens (NISP) and Minimum Number of Individuals (MNI)
figure most prominently amongst zooarchacological reports. Practically every
zooarchaeological analysis contains NISP statistics, while a great many of these relate MNI
values as well. The popularity of NISP and MNI counts, therefore, facilitates comparisons
amongst zooarchaeological data from ditferent sites. Other methods such as the Relative
Frequency (abbreviated RF: Chase and Hagaman 1986-1987; Gilbert and Singer 1982;
Gilbert, Singer and Perkins 1981; Perkins 1964), or those based on systems of weighing
(Casteel 1978; Kubasiewicz 1956), have been infrequently applied in the analysis of faunal
remains and thus have a more limited value in site comparison.

The NISP is the total number of elements of each species or taxonomic group that can be
identified in the faunal sample, regardless of side, age, and sex. It is simply a count of the
number of fragments of each taxon's element of study in the sample. There are many
problems with this method (which are discussed in Grayson 1979, 1984; Klein and Cruz-
Uribe 1984). In general, NISP values are particularly vulnerable to the effects of
fragmentation in the sample, which are different for each animal and site. Fragments are
usually ignored or treated as whole bones. Since its calculation does not discriminate
between the bones of the same or a different carcass, the same animal could easily be
counted several umes, and the NISP may well exceed the actual number of individuals
considerably. NISP also automatically weights a species according to the number of
quantifiable bones in its skeleton. Animals with more identifiable parts will usually be
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over-represented in relation to other animals with fewer identifiable parts (Daly 1969).
Furthermore, it gives larger values for taxa deposited whole on the site than for those
butchered elsewhere and reaching the site in parts. Finally, NISP can be affected by
different collection techniques. Screens catch smaller bones which can dramatically inflate
NISP figures.

Despite these problems, NISP remains a popular quantifier for several reasons. First, it is
relatively easy to calculate.!l®> Second, it holds a fairly uniform meaning, although Lyman
(1994b) notes some ambiguity in the term "identified." Typically, "identified" means
"identified to taxon," but it can also mean "identitied to skeletal element," and a distinction
should be made. Finally, NISP may be an adequate measure for demonstrating broad
patterns in the assemblage profile (Winder 1991: 116).

The MNI calculation is a raw count of the number of individuals necessary to account for
all the identifiable bones (Klein and Cruz-Uribe 1984). Often it takes into account
information on the age and sex of the animals, in order to categorize individuals as
accurately as possible and avoid unnecessary overestimation (often the case with NISP) or
underestimation (often the case with MNI's that do not usc age and sex subcategories) of
species. Various modifications of the MNI method have been proposed over the vears
(Binford 1978, 1981, 1984, 1988; Bokonyi 1970; Casteel 1977a, 1977b; Chaplin 1971;
Clason 1972; Fieller and Turner 1982; Grayson 1973, 1978, 1979; Krantz 1968; Perkins
1973; Poplin 1976; Uerpmann 1973a, 1973b; Wild and Nichol 1983; Winder 1991; Ziegler
1965).

The assumption is that MNI numbers better reflect original kill ratios than do NISP
calculations. However, they are not devord ol bias. First. MNI is unable to distinguish
between animals represented by joints of meat rather than whole carcasses, or whether
animals are collected for industrial purposes (Grant 1975). Sccond, any count ol a
particular bone that has, as a result of taphonomic factors, been artificially increased relative
to other less biased bones will skew MNI numbers (Gilbert and Singer 1982: 32).
Furthermore, MNI counts arc subject to the problem of aggregation, in that they vary
depending on how the taunal matenal from a given site is divided into smaller aggregates,
based on temporal or spatial factors (Grayson 1984: 29).

Binford (1978, 1981, 1984) substitutes Minimum Number of Elements (MNE) and
Minimum Animal Units (MAU) for NISP and MNI calculations. These are related to the
other quantifying methods. However, "they are specifically designed for the study of
skeletal part representation, rather than taxonomic abundance per se " (Ringrose 1993:
129). The MNE is simply the NISP calculated for each skeletal part. The difference is that
an attempt is made to match fragments in order to minimize the chance of counting the same
bone (or bone-part) twice. In this way, MNE allows for fragmentation, while NISP does
not. The MAU is a normed version of the MNE. [t is obtained by dividing the MNE by

12 Although this may be done in different ways. For example, some zooarchaeologists count each
individual tooth in a mandible or maxilla as a single element (e.g., Albarella's [1993] NISP2 count), others
prefer to count the whole element (i.e., mandible:maxilla plus associated teeth in it) as "one" (Chaplin
1971). Some include ribs and vertebrae in NISP counts; others exclude them.
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the number of times that skeletal part occurs in living animals, for example 2 in the case of
paired elements (right and left side), or 4 in the case of metapodials (right and left, front
and back legs).

Another modification of the MNI incorporates principles derived from the Lincoln (or
Peterson) index and is described more fully elsewhere (Fieller and Turner 1982; Krantz
1968; Poplin 1976; Turner and Fieller 1985; Wild and Nichol 1983; Winder 1991). This
method proposes that LR/P (L = number of left sides, R = number of right sides, P =
number of pairs) is an estimate of the number of animals in the "Death Assemblage"
(Ringrose 1993: 128). For example, multiplying the number of right humeri by the
number of left humeri and dividing this by the number of humeri determined to be left/right
pairs from a single animal yields the best estimate of the number of animals which had
died. In theory this method offers the best estimate of the actual number of animals
comprising a faunal assemblage, but in practice this method contains many biases. The
multiplicative nature of it means that it is more vulnerable than other methods to any kind of
mis-identification, especially in pairing and fragmentation (Ringrose 1993: 129). Transport
of elements to and from the site presents further complications. Finally, the method can
become highly complicated mathematically (Winder 1991), and thus is generally avoided.
[t sull remains to become widely accepted, and has yet to be reported in Roman
zooarchaeology.

Much discussion of the merits and shortcomings of all of the zooarchaeological quanufiers
i1s available (see Lyman 1994b for a more complete listing). The fact remains that NISP
and MNTI are by far the most universally practiced and popular of all the methods. Klein
and Cruz-Uribe (1984: 37) and Crabtree (1990: 160) advocate this combination as a good
solution to the dilemma of NISP and MNI individual plots. Morcover, when used in
conjunction, NISP and MNI generally provide a good indication of species/taxa abundance
in faunal analyses. In this manner, therefore, it is possible to obtain a clearer picture of the
relative contribution of the taxa represented which in turn will reflect and approximate the
actual representation of the taxa in the economy and diet of Roman [taly.

Age and Sex

Once the element, side, and species or taxonomic category have been established, the
zooarchaeologist can seek information about the sex of the animal, and its age at death.
These data help the researcher determine demographic characteristics of the animals killed,
which can reveal much about the economy of the culture in question.

There are basically two methods for age estimation: (a) juvenile-adult distinction
(epiphyseal fusion; deciduous-permanent dentition) and (b) continuous distinction (dental
age-classes). The phenomenon of epiphysecal fusion works on the principle that as an
animal matures the epiphyseal ends of long bones in its body fuse to their diaphyseal
shafts, thereby arresting the growth of the bone in length. This fusion occurs in different
bones at different ages, some around birth, most by the end of the juvenile period, and
others still later in the animal's life. The sequence and timing of fusion has been studied
for many domestic and wild animals (Amorosi 1989; Bull and Payne 1982; Bullock and
Rackham 1982; Bruni and Zimmerl 1951; Garcia-Gonzalez 1981; Grigson 1982a;
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Habermehl 1961; Hatting 1983; Lesbre 1897; Moran and O'Connor 1994; Morris 1972;
Myers and Emmerson 1966; Noddle 1974, 1984; Schmid 1972; Silver 1969; Sisson and
Grossman 1966; Smith 1956, 1966; Todd and Todd 1938; Watson 1978) but for others
these are stll unknown.

Most mammals go through two sets of dentition in their lives: deciduous and permanent.
Deciduous (or baby) teeth erupt at early ages and are subsequently replaced by permanent
teeth later in life. As in the case of epiphyseal fusion, the sequence and timing of the
eruption of deciduous teeth and their replacement by erupting permanent teeth is fairly
standard for most animal species, and has becn studied and recorded (Andrews 1973,
1982; Beasley, Brown, and Legge 1987; Brown 1949; Bull and Payne 1982; Bullock and
Rackham 1982; Deniz and Payne 1982; Ewbanks et al. 1964; Grigson 1982a; Matschke
1967, Moran and O'Connor 1994; Morris 1972; Noddle 1974; Schmid 1972; Silver 1969:
Sisson and Grossman 1966). Thus, zooarchaeologists can obtain an idea of the relative
frequency of juvenile and adult individuals by counting the number ot deciduous and
permanent teeth recovered.

[n order to refine these age categories, zooarchaeologists have studied the wear patterns on
the teeth (Aitken 1975; Carter 1975; Deniz and Payvne 1982; Grant 1975, 1978, 1982;
Payne 1973, 1987) The basic premise is that teeth become increasingly worn with age. An
older animal has subjected its teeth to more stress over the vears than has a younger animal
with a more recently erupted dentition. Various intermediate stages can be categorized
based on the pattern and/or degree of wear on the teeth. Several researchers have
developed age stages for cattle, sheep/goat and pigs, on the basis of the sequence of
eruption and degree of wear on the occlusal surface of the mandibular teeth (Payne 1973,
1987; Grant 1975, 1978, 1982), while others have based their svstems on the height of the
tooth crown (Carter 1975; Klein et al. 1981 Klein, Allwarden, and Woll' 1983; Levine
1982). [n animals with high-crowned teeth whose roots are closed, such as bovids and
equids, teeth wear from the top to the root, and therefore the shorter the crown height is,
the older the animal.

There are two principal problems inherent in these systems ol age estimation. First, even
within the same species, individual and populational variability inhibits specificity ol
results. There are always slight individual difterences in the timing of dental eruption, the
pattern and rate of wear, and the fusion of epiphyses due to natural variation, and separate
populations of the same species may ditfer markedly due to genetic or environmental
variation (Barnicoat and Hall 1960; Rackham 1994; Silver 1969; Wiener and Purser 1954).
Tooth wear, for example, varies not just with an animal's age, but also its diet. Coarse,
hard or gritty foods will cause teeth to wear at a much faster rate than will softer foods. In
light of the numerous sources of variation affecting the animal population, therefore, it is
important to note that the ages of archeological specimens based on modern examples
should always be considered approximate.

A second problem is that, unless a complete skeleton is present, it is impossible to
determine precisely the exact age or developmental stage of the animal when it died. This
being rarely the case, zooarchaeologists often must estimate ages using broadly discrete
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markers such as "juvenile" or "adult," without a means of determining exactly how
"voung" or "old" the individual was.

The determination of sex from animal bones is based on sexually dimorphic characteristics
such as different shapes sizes and expressions of features in the male or female of a species
(Armitage and Clutton-Brock 1976; Driver 1982; Grigson 1982a&b; Hatting 1983;
Prummel and Frnisch 1986; Sadler 1991; West 1982, 1990). Male and female pig canine
teeth, for example, are noticeably dimorphic. Similarly, canine teeth are {requently present
in male equids, but absent in females, and, with the exception of reindeer, only male deer
carry antlers. Finally, the shape of the skull and of the pelvic bone in many animals
sometimes provides clues to an animal's sex (Prummel and Frisch 1986; West 1990).

Sexual dimorphism is commonly used to scparate males and females (Higham 1969;
Howard 1963). Generally, males of a species are bigger than females. This is reflected in
their bones, which are larger and more robust. [n some animals the size difference is so
great that the sex of the animal to which the individual bones belonged can be inferred with
certainty. Two problems, however, complicate the accuracy of sex determination. First,
there is usually a range of overlap between the sexes in bone measurements. Larger female
individuals may have bones of similar size to smaller males of the same species. Secondly,
castration can complicate the picture by mixing typically male and female characteristics,
and blurring the size boundary between the two (Figdor 1927; Hatting 1975, 1983).

Pathology

Certain pathological conditions can leave traces on animal bones. Recognizing and
documenting these conditions assists in reconstructing the general state of health or specitic
cause of death amongst individuals and population of animals (Baker 1984; Baker and
Brothwell 1980; Levitan 1985; Siegel 1976). In some cases, the condition is unique, such
as a fractured bone cither deliberately or accidentally inflicted. This might help reconstruct
living conditions for the animal, or provide information about how it was treated. In other
cascs, the pathological disorder might be more widespread through a population of
animals, which suggests chronic illness, or perhaps even an epidemic. Animal pathologies
that affect bones can be broken down into eight broad categories:

(1) Abnormalities of development - such as fusion of toes, or increase/decrease in skeletal
elements (e.g., extra toes, absence of tooth)

(2) Metabolic disorders of bone - e.g., osteoporosis, osteomalacia

(3) Hormonal influences - retardation or acceleration of growth

(4) Inflammation, infection, and necrosis of bone

(5) Traumatic injuries - e.g., fractures

(6) Neoplasia and similar conditions

(7) Diseases of the joint - e.g., osteoarthritis causing eburnation and/or extoses

(8) Oral pathology - e.g., malocclusion, caries, abnormal wear, ante-mortem tooth loss.
calculus, periodontal disease, abcess development

Of these, pathologies affecting the teeth and joints seem to be the most common.



Measurements

The measurement of animal bones is often performed with calipers and measuring boxes,
following standardized landmarks and measurement procedures such as those outlined by
von den Driesch (1976), Morales and Rosenlund (1979), and Payne and Bull (1988). [tis
important on several counts. First, measurements of individual bones allow researchers to
predict overall animal size, most commonly withers height (Bdessneck 1956; von den
Driesch and Boessneck 1974; Fock 1966; Godynicki 1965; Harcourt 1974; Kiessewalter
1888; Koudelka 1885; Matolcsi 1970; Teichert 1969, 1975; Vitt 1952; van Wijngaarden-
Bakker and Bergstrom 1988; Zalkin 1960). Second, measurements allow the researcher to
note size variation among different species or breeds (e.g., sheep versus goat, or domestic
pig versus wild boar) and thus assist with identification (Boessneck 1969; Boessneck,
Miiller, and Teichert 1964; Eisenmann 1981; Grigson 1969; Hammond 1932a; Higham
1969; Kratochvil 1973; Noddle 1982; Payne 1969, 1985; Payne and Bull 1988). Third,
measurement data can help distinguish between sexes and among age categories within a
single species (Bartosiewicz 1984; Bartosiewicz, Van Neer and Lentacker 1993; Beasley,
Brown and Legge 1993; Bosold 1968; Dottrens 1946; Higham 1966; Howard 1963;
Thomas 1988; Zalkin 1960). Finally, the data, when plotted on a graph, becomes a marker
of populational variation. From this plot, the researcher may determine minimum,
maximum, and average size, as well as the range ol values, while the shape of the plot
provides clues about the distribution of measures (Thomas 1989).

Topics of Study

A principal goal of zooarchaeological analysis is to use all of the data (i.e., taxa
represented, quantification of species and elements. age, sex, pathologies, measurements,
taphonomy) accumulated from the faunal sample retrieved at an archacological site to
reconstruct animal individuals and populations. Such reconstructions, in turn, allow us to
determine aspects of the natural and cultural world associated with these animals. The
subjects investigated in zooarchaeology might be broken down into the following topics,
here organized under two broad headings: (1) those pertaining to the natural world; (it)
those with a cultural component.

(i) Natural

Climate and Environmental Reconstruction

Animals generally prefer certain habitats in which to live, be it woodland, grassland, or
other environments, and have evolved physiological and behavioural adaptations to these.
Thus, it should be possible to determine the physical environment at a site from the
presence and relative frequency of animal species recovered. Some species, including
many domestic animals, can adapt to a fairly broad range of ecological conditions, and
therefore are of limited value in environmental reconstruction. Other species, in particular
many rodents, microfauna, and a variety of birds, can only survive in fairly restricted
habitats. Thus, the zooarchaeologist can easily determine ecological conditions at a site if
he or she is armed with the knowledge of their ecological preferences from the presence of
such species.

Climatic conditions can be reconstructed in a similar manner. Characteristic species inhabit
arctic, temperate, and tropical climates. Their presence in archaeological deposits indicates
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what conditions prevailed during that time. Additional climatic information may be
obtained from an analysis of animal size. The Bergmann effect documents that individuals
of many species (or groups of related species) of mammals and birds tend to be larger in
colder climates and smaller in warmer climates. Discrepancy in bone measurements from a
single species, therefore, might point to climatic variations. Caution is required, however.
There are numerous exceptions to the Bergmann effect. Mayr (1956) notes that it is only
one of several strategies whereby an animal can adapt to ditferent climatic regimes.
Moreover, other factors, such as tood availability, also influence body size, while the
considerable range of sizes occupied by domestic animals, primarily due to the great
variation in livestock breeding practices, inhibits their use in this capacity.

Seasonality

Many activities of animals are seasonal in character. Mating, migration, and birth often
occur during specific seasons, while the cycle of feeding and the availability of food are
also seasonal in many parts of the world. Food 1s normally scarce during the winter, so an
animal's growth slows at this time. On the other hand. growth accelerates during the
spring and summer when climatic conditions are more favourable and much tood 1s
available.

[n many cases, an animal's bones reflect these seasonal changes. For example, femalce
birds build up calcium deposits in their long bones betore they lay eggs, so that they can
access this to form eggshells (Driver 1982; Rick 1975). Deer develop antlers before mating
in springtime and shed these during autumn. Finally, some bones and teeth leave annual
marks or bands on the surface which indicate an alternating pattern ot rapid spring-summer
growth, and reduced autumn-winter growth (Adams and Watkins 1967; Aitken 1975;
Borque, Morris and Spiess 1978; Casteel 1976; Gorden 1982; Stallibrass 1982). Counting
these bands further allows the researcher to tabulate the age of the animal (Coy, Jones, and
Turner 1982; Erickson and Seliger 1969; Gilbert 1966; Low and Cowan 1963; Mitchell
1967, Saxon and Higham 1968; Stallibrass 1982). Since these bands are contingent on
seasonal variability in food resources, they may be difficult to detect in domestic species
maintained and fed vear round.

Patterns of animal age at the time ol death may also help indicate scasonality (Davis 1983;
Higgs and White 1963; Legge and Rowley-Conwy 1988; Legge, Williams, and Williams
1991; Payne 1973). If the researcher has a good idea of the mating schedule of the species,
then he/she might predict the scason of death trom the age estimates of the animals
recovered. For example, a great collection of butchered newborn pigs retrieved from an
archaeological site where it was known that pigs bred once a vear and gave birth during
late-summer, fixes the season as such [or this particular slaughtering episode, assuming
there has been no movement of goods.

Finally, the presence or absence of migratory animals amongst the faunal materials can
indicate the season. This is especially evident in the case of migratory birds which occupy
sometimes very distant lands during ditferent seasons.
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(©i) Cultural

Animal Husbandry

The patterning evident in the relative frequency, and age and sex composition of the various
animal taxa represented at a site, coupled with data about seasonality, domestication, size
and pathologies, can yield information about animal husbandry practices. Animals may be
exploited for their primary and non-renewable resources such as meat and hides/skins, but,
depending on the species, can contribute secondary products such as milk, wool, hair, and
manure to an economy. In addition, some animals perform tasks, such as carrying
supplies or humans, pulling the plough, drawing carts and wagons, guarding flocks or
homesteads, chasing hunted game, or catching vermin around the house. Each of the
schemes or duties may leave a characteristic pattern of faunal remains.

In husbandry for meat production, excess young males in a herd or flock might be
slaughtered at their optimum size, with only a limited number being left to breed. Females
would be kept to breed, and slaughtered only when they attained old age and ceased to be
productive. Therefore, a bone assemblage characterized by a high frequency of young
male animals and older females may signify a husbandry scheme geared toward meat
production.

A husbandry scheme centered around milk exploitation produces a similar type ol pattern.
Here, adult females producing milk comprise the principal group. They are killed in old
age when their milk supply dwindles. Male animals would be slaughtered at early ages,
perhaps up to one to two years of age, depending on the relative importance of meat to the
diet and economy of the culture.

Husbandry schemes onented around wool and hair may leave a pattern in the bone remains
where adult female and castrated adult males predominate. The flecce is normally taken
from sheep and goats which are between two and six years of age (Ryder 1983). Alter this
1t becomes progressively more coarse, and less woolly. Flocks are sheared, probably
according to some seasonal schedule, and depending on such factors as size, availability of
resources, and economic, social and political criteria, may be herded great distances on
transhumant journeys.

Slaughtering may (ollow a scasonal schedule. In many husbandry schemes, culling oceurs
in the autumn. At this time, unwanted stock can be removed from the herd or flock betore
the lean winter months, when fodder and proper accommodation are scarce.

Butchery

The basic processes involved in the slaughter, dressing, and butchery of an animal are
generally uniform behaviours which do not vary significantly among cultural groups.
These behaviours fall within relatively narrow and predictable ranges since they are all
directed towards the fulfillment of a relatively fixed and limited tactical objective: converting
a living entity into a consumable commodity. However, while the basic process of
butchery usually shows little variation among cultural groups, a number of components
such as the tools used, the level of organization exhibited, and the degree of efficiency and
skill-level displayed can vary.



31

The study of butchery consists of two principal tields. First, zooarchaeologists can analyze
the patterning in bone remains, noting the distribution and frequency of various bones
which are associated with different cuts and qualities of meat. Second, zooarchaeologists
can examine the chop, saw and cut marks on the bones themselves to reconstruct the
procedures and technology associated with slaughter and butchery.

The frequency and distribution of skeletal parts can provide information about animal
butchery. Animals are slaughtered, then butchered, with the resulting materials consumed
or otherwise disposed of. [t is important to note that each of these stages need not occur in
the same place, and that the bone waste from each can be discarded in different areas. The
result is a different patterning ol skeletal parts, itself reflective of a part of the slaughter-
butchery-consumption-disposal process. For example, a deposit of waste products such as
the lower feet and cranial elements may be the result of preliminary butchery ol animals,
and might be used to distinguish the slaughtering and processing area for the animal
carcass. Conversely, a deposit predominantly composed ol bones assoctated with better-
quality cuts of meat, such as the ribs, vertebrae, pelvis, and scapula, might indicate an
advanced stage in carcass butchery close to or perhaps at the table-consumption level.

Slaughter and butchery of animals can leave distinctive marks on animal bones. These
marks will vary in location, depth of cut. and orientation depending on the procedures
involved. The analysis of these marks cnables the researcher to determine the tools used
and in many cases the pattern ol slaughter and butchery for a particular taxon. "Chop”
marks, caused by a chopper or cleaver, are noticeably deep and v-grooved. "Cut" marks
are shallow, since they arc formed by knives. "Saw" lines owe their clean and mildly
Jagged sliced appearance to the saw blade which formed them. Cleavers and choppers
assist in disarticulating. They are best employed at the joints; therefore, there is a need o
consider the anatomy of the animal when chopping it into cuts of meat. Hitting in the
wrong arca may be futile, in that the bone will not separate, or may cause excessive
splintering, thereby ruining the meat with slivers of bone. With a saw, however, onc can
more readily ignore anatomical principles and simply saw through the bones cleanly and
with little effort. Knives are gencrally reserved for filetting meat {rom the bone after the
Joints have been separated.

The choice of tools and patterning in their use as revealed on the animal bone gives
information about the butchery procedures. Gencrally, smaller-sized operations, such as
abattoirs with fewer than four people working, are characterized by low mechanization,
low mobility of carcasses and high translatability (Peck 1986: 43). Butchers here may have
to be trained in all aspects of slaughtering and butchery for a variety of animals. The space
in which they perform these duties is normally quadrangular in shape and there is little
compartmentalization of tasks. Larger-sized operations, on the other hand, often
incorporate automated procedures and are arranged in a line system. Workers tend to
perform specific duties along this continuum, which makes the procedure efficient but also
quite rigid (Peck 1986: 43).
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The skill-level of the butcher may also reveal itself osteologically. Highly skilled butchers
normally make fewer mistakes than their unskilled equivalents and therefore tend to leave
fewer marks on the bones. They also tend to be more efficient, causing less variability in
the location and frequency of cut and chop marks owing to their superior level of
anatomical knowledge. While large-sized slaughter and butchery operations often correlate
with quite regular butchery mark patterning on the animal bones, such a pattern can also be
made by a highly skilled butcher working at a much smaller establishment with several
others, or even by himself. Therefore, skili-level may be independent of abattoir size.

Dietary Reconstructions

Most of the bone remains recovered from archaeological sites dating to the Roman period in
ltaly derive tfrom amimals which had been consumed. As such, the trequency of the
various taxa represented can give an idea of the contribution of each to the Roman diet.
Furthermore, the proportions of different cuts of meat, as shown by the relative percentage
of bones associated with these cuts, afford the researcher more specific information about
the contribution of meat within each taxon.

Perhaps the first distinction to be made amongst these taxa is the ratio of domestic to wild
animals. Most of the meat consumed by the Romans derived from domestic animals. The
rich, however, could afford to supplement their victuals with meat from wild animals.
Dietary diversity indicated wealth, so people wishing to display their status conspicuously
often chose to do so by consuming a wide range of domestic and wild animals. In
addition, the value of a food resource was often enhanced it it had to be brought from some
distance. Thus, a faunal collection containing a greater diversity of wild and domestic
animals from a wider geographical area might indicate dietary wealth. Comparison of
mortality curves of wild species from a site with what is expected of naturally occurring
populations of those species will give one clues (o the effects of human predation on them.

Wealth and status may also be indicated by the relative proportions ol meat represented
from within an individual taxon. When a majority of bones is associated with primary cuts
of meat (i.e., tender and meatier sections such as those near the ribs and upper limbs), the
people who deposited them were probably of clite status. On the other hand, a deposit
dominated by bones associated with poorer cuts of meat might suggest consumers of a
lower status.

Other Animal Products

Animals may also be used for products other than their meat, after their death. First, bones
may be smashed to obtain the marrow inside. This is more likely to occur with long bones
of larger animals, which have a greater supply of marrow. The process may show itself as
an excessive amount of fragmented long bones in the faunal record. Alternatively, these
bones may be boiled to extract the grease and oils concentrated within the marrow cavity.
Unless otherwise protected, boiled bone generally disintegrates much more readily than
fresh bone, and thus may not survive to be incorporated into the archaeological record. Its
absence, therefore, may indicate the presence of extensive boiling practices in the past.
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Second, bone, antler, and horn may be used as raw materials for the manufacture of tools
or other objects, or commodities (e.g., glue). During Roman times the metapodial bones
of such animals as cattle, horses and deer were often used for manufacturing pins, needles,
dice, furniture inlay and other objects (Greep 1983; Hutchinson and Reese 1988). These
bones would be sawn to obtain the fairly thick and flat midshatt area of the bone, leaving
the sawn ends as waste. Some of this manufacturing was almost certainly conducted on a
small scale, on the basis of fairly crude objects and little waste. However, a professional
class of craftsmen might be deduced where the goods are of higher quality and more
numerous, and where there is an accumulation of waste from bone workshops. Here,
waste materials may include a number of offcuts, precursors, broken pieces, [lakes and
shavings, and trial pieces.

Finally, people may have exploited the hide or skin of the animal. During the process, the
foot bones are often left in the skin until the fur or hide is worked. A furrier or tanner,
therefore, may be expected to discard as waste the bones in the teet of the skins being used.
These bones may show signs of knife cuts associated with their removal.

The recovery of numerous worked bone and antler pieces among a variety of Roman period
sites in [taly verifies the existence of bone-working industries. Unfortunately. there is little
evidence to determine the scale of this activity in many cases (Greep 1983). The
characteristic bone waste associated with cralt manufacturing, or hide, fur, or skin
preparation, is often mixed amongst waste which derives from slaughter, butchery,
cooking, and final consumption.

Ritual and Sacrifice

Animals are important in the ritual and sacrificial practices of many socicties. Roman
religion involved numerous animal sacrifices and, in popular practice, examples of
superstitious usage of animal products. Unfortunately, it is not always easy o recognize
such applications of animals in the archaeological record, let alone to decipher their
significance. Often it is difficult, if’ not impossible, to distinguish this sort of variability
from that created by differential functional usage ol bones or differential preservation and
recovery.

In many cultures, animal sacrifice is often suggested when an articulated skeleton of an
animal species which is otherwise consumed is recovered. If an animal can be shown to
have died of unnatural causes (i.e., perhaps at a young age and in the absence of life-
threatening pathological illness), then it is possible it was deliberately killed and buried as
part of some sacrifice or ritual. Human skeletal remains and religious or votive objects in
association may add further clues to the ritual significance of the animal's Killing. As such,
the context of the burial determines its nature.

In some cultures, including Roman [taly, animal sacrifices generally form part of a
religious festival. Although the procedures and meanings behind these events differ, the
fact that normally these animals were eaten after the ceremony severely complicates
reconstruction on the basis of faunal materials. Unless there are other indicators, therefore,



34

a sample of bones from a sacrificed animal may not be distinguishable from a deposit of
any other consumed animal.!3

Many animals have a ritual connection to some deity or festival, and there are a number of
examples from Roman times. For instance, the goddess Hecate had dogs as her consorts,
while puppy sacrifices appeased her ruthless nature and ensured safe passage tor deceased
infants into the underworld. Roman farmers sacrificed many animals, but particularly
lambs, on various occasions to protect their crops from disease, and to ensure and even
celebrate a successful harvest. In some cases, therefore, it may be possible to link certain
deposits ol animal bones to a ritual involved with a particular deity.

Although animal bones can potentially contribute to reconstructions of the natural and
cultural world, they have not always been analyzed with both of these intentions in mind.
Bones from prehistoric contexts, before the appearance ol humans, can only provide
information about the natural world of that ume, since the cultural realm did not exist then.
In fact, with the exception of hominid and early human hunting, butchery and dietary
analyses, much of the study of faunal assemblages which date prior to the peniod of animal
domestication has concentrated on environmental reconstruction. The domestication of
animals brought a change to this standard. Environmental reconstruction assumed a
substdiary role to the analysis of cultural patterns, at least in the Mediterranean area,
particularly [taly. The climate of ltaly has not changed considerably over the last 4,500
vears (wWhen compared to earlier glacial periods), and scholars argue that the climate dunng
Roman times in [taly was very similar to present-day conditions there (Lamb 1977; Croke
1990; Greene 1986). Consequently, therc has been a reduced need to use the faunal
remains from archacological sites to assist in general climatic and environmental
reconstruction of Roman Italy. Moreover, since domestic animals predominated at most
sites, less climatic and environmental information could be inferred from their analysis,
simply because these domesticates can adapt to a wide range of conditions. !

While the advent of animal domestication has minimized the use of zooarchaeological
remains for environmental reconstruction, it ushered in a host of cultural applications.

I3 See note 8 above.

I4 Although the general climate of Italy may not have changed significantly since anuquity this is not to
say that local and regional environmental conditions have remained similarly stable. The Romans directly
and indirectly had an influence on and certainly modified local and regional environments in [taly through
activities and factors such as agriculture, deforestation, pollution, mining, and industry. While
environmental change may affect husbandry schemes, zooarchaeological data from domestic animals are
inferior to geomorphological and palynological evidence in helping to reconstruct local and regional
environmental change because, as noted above, domesticates can adapt to a broader range of conditions, and
are protected and managed by humans (i.e., their demographics are not strictly influenced by natural
conditions). The frequency of wild animals may assist in determining environmental change, especially
deforestation, but this is complicated by the [act that even wild animals were not always [ree {rom cultural
management in Roman times when onc considers the construction of vivaria (i.e., wild game preserves),
leporaria (i.¢., similar preserves but generally for hares), or the raising of dormice in specialized containers
(gliraria). See Chapter 7, in this thesis, for more about wild animals in Roman Italy. Further discussion
of climate change, deforestation, and other environmental issues in antiquity can be found in Bell and
Boardman (1992), Briickner (1986, 1990), Croke (1990), Hughes (1975, 1976, 1983, 1993, 1994), Hughes
and Thirgood (1982), Meiggs (1982), Neumann, (1983), Thirgood (1981), and Vita-Finzi (1969).
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Animals and their products were linked to many aspects of the cultural world.
Domestication brought intensified and diverse animal husbandry schemes, themselves
related to changing dietary, economic, social, and political patterns. Butchery was
modified as a result of technological and economic change. Animals were harnessed for
work and exploited for a number of renewable (e.g., milk, wool) and non-renewable (e.g.,
meat, hide, bones) products, but at the same time some were considered pets or given
special treatment. Others assumed roles in ritual or ceremonial practices. Domestication,
therefore, affected many aspects of the cultural world.

Since the main focus of this thesis is production and consumption of mammalian goods in
Roman [taly, I shall deal primarily with the economic and dietary roles assumed by
domestic mammals in this region of the Roman world. Although there are occasions where
[ might connect the analysis of these mammals with predictions about the ancient
environment, [ shall not attempt to reconstruct the ancient environment on the basis ol the
animal bones recovered.

Animal Production and Consumption and the Nature of the
Archaeological Sample

As in all archaeological rescarch, the sample of materials analyzed is often a portion of that
excavated which itself represents only a portion of the original animal or cultural
assemblage. Human groups herd, breed, hunt, and slaughter some species of animals, but
other species die naturally. In both cases, the bones can be integrated into the
archaeological record. Animal bones become frequent additions to this collection of
archaeological remains by nature of their durability; however, this original assemblage in its
pristine form is almost never what is studied. Rather, it is distorted by taphonomic
processes, chosen by excavation selcction, and retrieved in various capacities by sampling
betore it is analyzed. As one moves from onginal animal assemblage to death assemblage
to archaeological assemblage to excavated assemblage and ultimately analyzed bone
assemblage, information is lost. Each stagel3 in this process is dependent on the previous
one for its source materials. Often only a sample ol one stage is passed to the next. With
so much loss and distortion of data and information along this path, it becomes dilticult to
determine how representative the retrieved and studied faunal sample is of the animal
assemblage from which it is denved. Each stage must be accounted for in order to
reconstruct the overall process so that accurate interpretations of the significance of the
sample of bones can be presented.

Although data and information are lost at each stage, they are not necessarily irretrievably
gone. One can reconstruct assemblages at each stage to some degree if the cultural and
natural processes operating on them are known. [n this way lost material can be accounted
for and allowances made for its absence. This is a fairly easy process when attempting to
understand the changes that occur from archaeological assemblage to excavated and

L5 Davis (1987), Gilbert and Singer (1982), King (1985, 1994), Meadow (1980), and Rackham (1983)
discuss and model these stages. Basically, the continuum begins with the live animal, follows through its
slaughter, butchery, and disposal, after which the bones are acted upon by taphonomic agents, with select
portions recovered, analyzed, and finaily published by the archaeologist. Vanous natural and cultural factors
and agents operate at each stage.
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analyzed assemblage. One needs to consider taphonomic processes and the manner in
which the bones were excavated and recorded. However, the ultimate goal of
reconstructing the original animal assemblage is hindered by many cultural variables which
have acted primarily between the original animal assemblage and archaeological
assemblage. Any study of the role of domestic animals in a culture cannot separate itself
from the many cultural factors (i.e., economic, social, political, dietary, technological, and
so forth) which are linked to animal domestication and which consequently impinge on all
aspects of animal production and consumption. While the above specifically relates to
domestic animals (i.e., mammals and birds) which usually predominate at most Roman
sites, a similar argument can be made for any consumed animal. The choices involved in
the acquisition, preparation, cooking, and eating of that animal are all influenced by cultural
factors. These are not always easily interpreted because they often involve many
complicated social, economic, and ideological factors. Animal production and
consumption, therefore, are complex topics, which, [ believe, require some manner of
theoretical organization in order to analyze effectively. While in theory it may be true that
the better the culture is understood in terms of behavioural regularities, the easier it may be
to reconstruct its lifeways based on the recovered materials, in practice this becomes a
formidable task. Models which outline general charactenstics of human behaviour may
provide a method of overcoming these hurdles.
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Chapter 3
MODELING PRODUCTION AND CONSUMPTION

Introduction

While much information about animals in the Roman economy and dict can be gained
through a combined analysis of zooarchaeological and textual data on the subject, [ believe
these results become more meaningful, or at least less particulanistic, when interpreted
within a modeled context for animal production and consumption. In this chapter [ outline
the value of models in the analysis and interpretation ol archaeological data and propose
one —the producer-consumer model—with which to investigate the role of animals in the
economy and diet of Roman [taly. This model assists in identifying the economic nature of
a site on the basis of its faunal remains by establishing characteristic animal bone patterns
indicative of various levels of production and consumption.

Archaeological Models

Archaeological research is full of observations on accumulating data, all of which would be
meaningless unless they are somchow simplified and ordered. According to Gibbon
(1984: 132-133) "a model orders observations and minimizes perceptual contusion by
organizing perceptions within a conceptual framework constructed by means ol a rationale.
or theoretical orientation.” Thus, 1t would appear that models are essential in archacological
interpretation and analysis. They show that archaeology is not just historical but
expenmental.

A number of economic models exist in archacology which examine the multiple facets and
levels of production and consumption. Thesc include opinions, concepts, and methods
focusing on optimization schemes, ecological relationships (e.g., Higgs 1972 Bogucki
1989; Mithen 1990), food-webs (Jones 1992), world systems (i.e., core-periphery model,
e.g., Wallerstein 1974), modes of production (e.g., Peacock 1982), labour and services
(i.e., Marxist approaches), and site-catchment analysis (Vita-Finzi and Higgs 1970). to
name just a few. Coded on top of these cconomic schemes are theories about decision-
making, with some scholars arguing that human cognition is determined by external
factors, such as the environment (Barker 1981; Gall and Saxe 1977; Jones 1992: Kottak
1972; Welinder 1975, 1979, 1983; among others), while others assert that people can, at
least to some extent, make free decisions, independent of environmental, biological, or
psychological effects (Hodges 1982; Renfrew 1984; among others). However, a number
of scholars adopt positions between these two extremes, arguing for the importance ol both
ecological factors and human free-will in explaining cultural change (Giddens 1984,
Zubrow 1975).

Given the vast array of models seeking to explain past economies, it would seem that there
would be no problem in finding a suitable one for an examination of the Roman economy
of taly. Several do investigate the "economy" on a broad scale, but focus on production
and consumption of goods such as ceramics and their contents (Greene 1986). Even where
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agricultural produce figures in the analysis, the meat and animal component of this equation
is generally given a subordinate role to the discussion of grain and other topics such as
farm-size, specialization, and labour relations (e.g., Garnsey, Hopkins, and Whittaker
1983; Morely 1996). Despite their evident value, the development and utilization of models
applicable to zooarchaeological research of Roman period sites in [taly is rare. This
contrasts with the strong theoretical direction taken by many researchers analyzing Roman
faunal matenals from sites outside of [taly, most notably in Britain (King 1978, 1984
Maltby 1979, 1984; Peck 1989; Webb 1989; among many others), and the efforts to
understand, in nomothetic terms, prehistoric and medieval animal economies within [taly
(Baker and Clark 1993; Barker 1985:; Clark 1985, 1989, 1992b). Several excellent
studies, based primarily on survey data, provide valuable information about changing
patterns of animal husbandry throughout the Roman period, but these are often restricted to
individual archaeological sites or small geographic regions of Italy.!¢ Although there is a
need for a detailed and extensive analysis of the animal economy of Roman Italy, the topic
continues to receive only minimal theoretical attention.  Perhaps scholars feel other issues
dominate and require immediate clarification. Perhaps there are too many known and
unknown problems hindering research. Whatever the reason, any model sceking to explain
the animal economy of Roman [taly must be appropriate to the Roman economy as a
whole, which is generally argued as somewhat complex (i.e., involving various scales and
mechanisms of exchange, redistribution, and trade of animals and animal products).
However, at the same time, the principles which generate the model cannot be
particularistic, or only applicable to the Roman cconomy. I[n this case then, we run into
problems of circularity, where the data are used both to generate and test the model. To
avaid such problems, the economic model must be general in scope, but still testable using
archaeological and textual data themselves specific to a certain time period, location, and
culture, such as Roman [taly. Onc model, which has only recently been formulated by
Gillian Clark (1987), achieves this goal, and can be applied to zooarchaeological rescarch
on Roman period sites in [taly. [t will provide a theoretical basis from which to test
hypotheses about the diet and economy of Roman [taly.

Economic Complexity: Producer-Consumer Model

Clark (1987) proposed a framework to interpret inter- and intra-site movement of
subsistence items on the basis of the faunal materials recovered. | have chosen to use her
model for two principal reasons. First, it is applicable to complex societies such as the
Romans. The few other models which examine patterning in animal bone assemblages
principally apply either to hunter-gatherer societies (Gifford-Gonzalez 1991; Shipman
1983), or to early farming economies and the coincident origins of animal domestication
(Clutton-Brock 1978; Davis 1982; Meadow 1984).

Secondly, and perhaps more importantly, Clark's model fultills a vital dictate of models in
being both general and specific. The generality is in its use of universal principles of
supply and demand, principles which could conceivably apply to any commodity,
foodstuff or otherwise, which moves from a source of manufacture or production to a

16 There is an increasingly growing body of literature on archaeological survey of Roman [taly. Some of
the more recent references include: Arthur (1991), Barker (1995a&b), Barker and Lloyd (1991), Malone
and Stoddart (1994), and Yntema (1993).
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consumption destination. The occupants at one site make, those at another take; one gives,
the other receives. Stripped to its core, the producer-consumer model essentially states that
what is absent at the typical production site will be present at the typical consumption site,
so long as the two are linked in some producer-consumer relationship. At the same time,
however, Clark's model is specific enough that it can be easily implemented in
archaeological research. The issue of movement of animal resources as reflected in the
bones left behind and recovered archaeologically considers a fairly particular aspect of the
ancient society — their animal bone waste. Specific, well-defined, and observable patterns
as shown in the animal bone waste, therefore, inform us about general principles of animal
production and consumption. Since the model combines general and specific concepts, it
avoids the problems associated with a heavy reliance on one or the other; for example,
theorizing about production without having defined the specific archaeological pattern by
which the concept will show itself and be tested. D. Clarke points out that "we must
generalize in order that we may particulanze more powerfully” (Clarke 1972: 55), but at the
same time the rescarch problems we seck to answer should be well-defined and specific
enough to be solved. [ believe that the producer-consumer model achieves a balance
between these two perspectives.

The first step is to identif'y producers and consumers. O'Connor (1992) suggests the terms
"net consumer” and "net producer” be emploved since there are many cases where
consumers keep some animals (a production activity) and producers eat and use some of
the resources from their own animals (a consumption activity). Whatever the terminology,
common-sense generally dictates that urban sites are mostly consumers of agricultural and
animal goods, which are generally chiefly produced at rural sites. While this may of'ten be
the case, Clark's model allows us (o test these connections since there are certain patterns in
the faunal remains which may assist in identifving a site as either a producer or consumer.
Primarily, these patterns concentrate on the range of” anatomical elements present and their
relative frequency, and upon the ages, sexes and species of ammals. It will be assumed
that both producers and consumers aticmpted to maximize gains and minimize losses and
therefore chose to promote the most etficient methods of achieving these goals.

Production Sites
The faunal remains recovered from production sites should display:

(1) evidence that a surplus of animals was raised. "Surplus" is defined as an amount in
excess to the normal dietary requirements of the inhabitants at the site. For example,
il one pig provided enough meat to feed the estimated, or calculated, number of
occupants at a production site tor one vear, but over the same period of time the
remains of 50 pigs were recovered, then a surplus of 49 pigs is recorded.

(2) an excess of butchery elements (i animals were moved as carcasses rather than on the
hoot) particularly of younger male animals which were often the tastiest and the most
expendable. Altemnatively, very few bones may be recovered (if animals were moved
on the hoof to an outside center). [n this situation one might expect a marked
discrepancy between the size and nature of the production center and the faunal
sample; for example, there may be architectural evidence for many stalls or feeding
troughs but no animal bones recovered.
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(3) a non-realistic (i.e., non-natural) herd structure. "Non-realistic" or "non-natural”
herds develop from human intervention in the natural distribution of ages and normal
balance of sexes within a species. Most often this would be evidenced by many older
breeding females but few mature males. Since a single mature male can fertilize many
females, it is not economically sound to keep a great number of them solely for
breeding purposes. However, a non-realistic herd structure may take a different
form. For example, if animals were moved on the hoof to outside centers then
naturally those sexes and ages chosen would be underrepresented or absent from the
site.

(4) evidence of young animals in the dental data but not in the fusion data (il animals
were moved as partially prepared carcasses which excluded the heads). In this case,
the typical waste products such as the heads and fcet would likely be discarded at the
production site, whereas cuts of meat from the rest of the animal's body, including
the majority of skeletal elements which mature through fusion of epiphyses, would be
exported.

Additional indicators may include:
(5) archaeological evidence for the existence of meat preservation, either salting, drying,
or smoking, if’ this occurred prior to export.
(6) literary or textual references alluding to the productive nature of the site or area.

Consumption Sites
On the other hand, faunal remains at a consumer site should show:

(1) a predominance ol animals of prime meat ages, usually younger individuals. In a
highly organized and controlled system one might expect a great regularity in ages,
wherein only animals of a specific age were slaughtered. Since young animals often
provided the tenderest meat, they would naturally be preferred.

(2) a non-realistic herd structure with evidence for very few breeding females and many
younger males. Such a herd would not be 1deally suited for species propagation,
again showing human intervention and control.

(3) a lack of bone debris associated with butchery waste products (if animals were not
moved on the hoof). If animals were exported from production sites as partially
prepared carcasses, then the butchered remains from parts of the animals, especially
the meatier areas, would be recovered from consumption sites. On the other hand,
animals moved on the hool to consumption sites would need to be slaughtered and
butchered there, subsequently producing much bone debris.

(4) evidence of young animals in the fusion data but not in the dental data (if the heads
and other waste parts were discarded during butchery at the production site).

(5) anomalies between the animals present and the environment of the site. The recovery
of bones of animals which could not have lived within the ecological limits of the site
indicates importation of goods. Animals may have been imported alive or dead, as
whole or partial carcasses, and need not have been exclusively or originally brought
to the site for dietary consumption.

Additional information may be extrapolated from:
(6) literary or textual references alluding to the consumptive nature of the site or area.
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Finally, there are two factors for which faunal materials provide information but which
cannot easily be categorized as definitely production or consumption criteria. Inferences
can sometimes be made from faunal remains about:

(1) social differentiation causing different classes of food. Wealthy individuals are more
likely to purchase or receive the choicest cuts of meat. They can also afford to
diversify their diet with expensive exotic meats and specialty foods.

(2) collection and distribution points such as markets, warehouses, butcher shops,
smoke- and salthouses and similar types of facilities or structures. Aside from clues
denved from artifacts, structures, and written inscriptions and documents, these
might be recognized in terms of faunal remains by a concentration of particular bone
elements normally from animals of prime meat-bearing ages.

The relevance of these two points depends on the context of the site. We might expect to
find a greater level of social differentiation in an urban consumption site where food
materials are purchased and distributed. Those with access to better cuts of’ meat, and with
the necessary currency (or bartering materials) tor its procurement, could have obtained
them, leaving second-rate cuts for the poorer classes. Rural villas, on the other hand, may
show less of a soctal contrast in cuts of meat since their owners often had first access to the
resources. However, social differentiation may be displayved among the faunal remains of
the villa had the slaves deposited their refuse in a separate spot trom that of the clite villa
owner.

Although markets, butchery shops, and warchouses are commonly found in urban areas
and thus may assist in clarifying their productive and consumptive nature, they are not
exclusive to these sites. A rural villa may have acted as a local market for its hinterland,
and in doing so immersed itsell into the consumption economy. But, it sull played a role in
producing these goods, by acquiring or raising the animals as part of its tivelihood.

Before the economic complexity model can be implemented and tested in this thesis some
important preliminary points must be addressed. There is always the danger in model
building of tautology, or in other words using the same data to derive and ultimately
support an interpretation (Clarke 1972: 41). If this is the case then the result is not a
"model" but rather an interpretation of the possibly cultural-specific patterns which have
been observed. These problems of circularity and specificity are difficult to overcome. In
constructing a model the researcher should first seek to determine underiying common
behaviours in a culture, and subsequently build the model around these. To simplify the
process he or she must assume that there is no great range of behaviours in humans over a
certain time period. Thus, in the case of the economic complexity model outlined here, the
underlying common behaviours can be summarized as supply and demand. The
components of the model then relate these common behaviours to specific patterns in the
animal bone waste which help distinguish who is supplying goods and who is demanding,
or consuming those goods. With only minor modifications, the model could be applied to
a great variety of cultures and societies across the globe and throughout time, and is not,
therefore, specific solely to Roman [taly.
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The problem of circularity in argument has been controlled in this present analysis by the
fact that none of the sites in Roman [taly have been previously classified as "production” or
"consumption" sites on the basis of their faunal remains; therefore, it is impossible to
conduct my research with preconceived ideas about site labeling derived from the analysis
of animal bones recovered at each. In other words, the data cannot be used both to obtain
and support an interpretation. The characteristics of production and consumption had been
outlined before the data were analyzed.

Clark (1987: 185) stresses two turther points regarding her model in particular.

Firstly, the sample from each site must [her emphasis] be considered in
relation to the contemporary environment of the site, locational tactors, and
the social/cultural context. Secondly, attention also must be paid to matters
such as recovery levels, taphonomic processes, symbolism, and disposal
and preservation practices.

[t is necessary to determine the natural and cultural context surrounding the faunal sample
in order to understand its relationship to the producers and consumers who created it and
the taphonomic agents which may have modified it. We are predisposed to view ancient
cultures as economically rational in that they strive to maximize gains and minimize losses.
Generally this holds true, but cases can anse which refute these "rational" standards.
Circumstances may develop in which consumers demand a certain resource which does not
coincide with an agriculturally rational productive scheme. For example, a consumer-
driven high price for the meat of young female animals may prompt a producer to sell much
of his supply. Yet, in so doing he has performed a somewhat irrational move by limiting
his future brood stock. [t simply becomes a matter a choice (Huelsbeck 1991). Economic
factors are usually important. [n many production sites the occupants preler certain animal
resources for consumption, and export others as part of an economic or trade system.
Depending on external or internal demands and choices, they may choose to utilize local or
distant environments and resources. Social lactors are omnipresent. Antmals, particularly
domestic livestock, are, and were, a "cultural attribute” (O'Connor 1992: 103). Their
possession and control served a social function far beyond the simple provision ol meat,
milk, wool, or hides. Political factors can also have an influence. Episodes of war and
new governmental policies can dramatically change systems of supply and demand.
Ideological factors too may play arole. Irrational behaviours sometimes are deeply rooted
in religious or traditional practices. Thus, preferences, choices, and ultimate decisions are
never dissociated from social, economic, political, and ideological factors—in short, the
cultural context.

Placing a faunal sample within its proper and unique cultural context is essential for each
site. Therefore, every site must first be assessed at an individual level before inter-site
comparisons can be presented. [ have attempted this to the best of my ability for all the
sites used in this thesis. However, there are complications. The amount of information
about each site varies to a considerable degree—several volumes in length for some sites,
brief reports for others. A compromise must be reached. Since it is impossible to
comprehend fully, and integrate perfectly all aspects of each site—and one cannot hope to
obtain every bit of missing information—1I limit my attention to details about each site
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which impinge directly on the faunal materials and their context of recovery. Mention may
be made of other archaeological features, architecture, and artifacts but generally only
where they provide a clearer picture of the setting or context for the animal bones.

Considering all the biases and limitations of using zooarchaeological and textual data,
coupled with conflicting opinions on how exactly to characterize the ancient economy, it is
obvious that a complete and universally applicable framework, or model, of the role of
animals in Roman [taly cannot be constructed. However, while full details may elude us,
some fundamental principles are accessible. The fact that most of the ancient writers were
so practical and efficient in their treatment of this topic allows for the formulation of basic
points about animal production and consumption which we could expect to see reflected in
a distinct pattern in the archaeological record and in turn in the animal bone remains. [
believe the best way to organize this research is to split the presentation of information into
two broad headings: production and consumption. "Consumption" concerns the role of
meat and other animal products in the Roman diet, while "production" encompasses
evervthing related to the creation and development of these resources. Both production and
consumption encompass a variety ol subtopics. Production chiefly incorporates the issue
of animal husbandry. Consumption might be separated into topics such as the acquisition
of food resources (including trade and transport ol animals and animal resources, as well as
their subsequent marketing, sale, and distribution!?), the contribution these foodstuffs
make to the diet, and methods and reasons involved in preparing and cating consumables,
in addition to those for disposing of waste.

To simplify the presentation and integration of the zooarchaeological and textual data, |
have chosen to analyze these various components of production and consumption in
separate chapters. In each chapter [ present first the zooarchacological data on that subject,
then the information from the ancient references, and follow with a section where the two
sources are integrated and compared. Animal husbandry is a large topic, especially when
we consider the great amount of zooarchaeological and textual data for each species. [ shall
divide the discussion of animal husbandry into three chapters to correspond to the three
principal domestic mammalian taxa consumed in Roman [taly: catile, sheep/goat, and pig.

Once the individual subtopics of production and consumption have been dealt with, and the
textual and zooarchaeological material on each presented and integrated, I can test the
modeled criteria for production and consumption sites with the zooarchaeological and
textual data.

17 As noted earlier, because is little zooarchaeological evidence available to aid in the analysis of trade,
transport, marketing, sale, and distribution of animals and animal products, these topics will not be
considered in this thesis since they lie outside its scope which is to compare zooarchacological and textual
data. On the possibie shipping of meat to/from Roman [taly as suggested by animal bones recovered from
Roman shipwrecks in the Mediterranean sce Farello (1990a) and Parker (1992a&b). On the existence and
function of markets, fairs, and shops in the distribution of commodities (although not necessarily animals
and animal products) see de Ligt (1991&b), Frayn (1993), Hermansen (1974, 1981), I\lcbero (19357),
MacMullen (1970), de Ruyt (1983) Shaw (1981), Sirks (1991), and Whittaker (1997).



Chapter 4
MATERIALS AND METHODS

The most important stage now [for zooarchaeology] is overall synthesis,
and comparing the results with data from other sites. (Davis 1987: 46)

[n this chapter I introduce the zooarchaeological data from Roman period sites in ltaly. |
categorize each site according to geographic location, ime period and site type, and state a
few assumptions for the subsequent analysis of their zooarchacological data. I assess these
data in light of recovery and preservation conditions at each site, and quantify the
contribution of various animal taxa as recorded on the basis of their zooarchaeological
remains.

Introduction

Despite the recognized value of zooarchaeological research tor cultural reconstruction, there
have been relatively few studics of taunal materials from Roman periods sites in ltaly
compared to Roman sites in the northern provinces (e.g., King 1978, 1984; Luft 1982;
Thomas 1989).18 Of the vast number, perhaps thousands, of Roman period sites known
and excavated in [taly, I have found fewer than onc hundred from which animal bones have
been recovered and analyzed. Although together these sites span the entire Italian peninsula
and incorporate all time periods of classical antiquity, as vet no one has atlempted to
combine their results o develop a general synthesis of the role of animals in the economy
and society of Roman [taly. Several local syntheses exist. Riedel (1986) tabulated and
interpreted faunal data collected from Neolithic to Medieval sites primarily in Northeastern
[taly. King (1985, 1993) compared several sites in two reports. First, he incorporated
data from various Roman periods sites in Central [taly in an attempt to place the faunal
findings from the Roman villa at Settefinestre in Etruria into a broader context (King 1985).
Second, he compared the zooarchaeological patterns shown at a number of sites in the
Naples/Pompeii area (King 1993). Albarella (1993) performed a similar comparative study
using the bone remains from San Giacomo in Molise alongside a few other sites, while
Barker and Clark's (1995) report on the faunal data collected during the survey and
excavation project in the Biferno region of’ Molise synthesized information from Neolithic
to Medieval times for this area. Although these studies are influential in propagating our
knowledge of animal economies in [taly, their specific geographic and/or temporal focus
renders them of only limited use to our understanding of the role of animals over all of
Roman ltaly. A general survey and analysis of all Roman sites in Italy which have faunal
remains is necessary to provide a larger context for the research of Riedel (1986), King
(1985, 1993), Albarella (1993), and Barker and Clark (1995), and to discover patterns and
links which may cross-cut geographic and temporal divides.

18 Zooarchaeological reports on Romano-British sites predominate amongst these. Thomas (1989) listed
280 sites with faunal evidence, a figure which has grown considerably in the last decade. Germany ranks
second with numerous reports, many coming {rom the Munich school under Béessneck and his students.
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Of the 73 Roman period sites in Italy which comprise the zooarchaeological database for
this study, only four (i.e., San Giovanni, Gravina, Lugnano, and Ossaia-Cortona)
represent material which [ have analyzed personally. The remainder was accumulated from
the published and unpublished reports of other zooarchaeologists. The faunal analysts
associated with each site are listed in the 'reference' column of Tables 3 - 10. Those who
have also conducted zooarchaeological research at four or more Roman period sites in Italy
sites include U. Albarella, G. Barker, S. Bokonyi, T. King, J. De Grossi Mazzorin, and
A. Riedel.

Compiling these data was a challenging task. There is no gazetteer or inventory of
archaeological sites in Roman [taly which reports faunal findings. Rather, information is
scattered amongst numerous, and often very obscure, journals, monographs, and
unpublished research reports. [n addition, published material appears in a variety of
languages including [talian, English, French, and German. German reports concentrate on
northern [talian sites, while the English and French reports deal principally with dispersed
sites in central, and less commonly southern, [taly.

Once the data were collected, [ endeavored to organize them. The first step was to idenufy
the type of site each best represented amongst four categories: rural site (=rural), large
urban site, or "city" (=urbanl), smaller urban site or "village/settlement” (=urban2), and
special site (=special). The allocation of sites to these categories was based on information
provided in the original excavation reports as well as general perceptions about site size and
productive/consumptive capacity interpreted in light ol archaeological and historical
classification schemes for urban and rural centres. Rural sites were often labeled as such
by the principal investigators, while many urban sites were situated in a present-day town
or city, which was also known to be urbanized during antiquity. Although therc is never a
clear dividing line. the common impression was that rural sites would provide some
information about animal production, since this is where farm animals would be raised,
while urban sites would vield data primarily on consumption ot animal goods, since there
would be more people to feed in a city or town, with less space to raise and herd animals. !9
Production, however, must always be viewed through the filter of consumption, since
most bone waste is linked directly to the consumption of meat, or the access to some other
product such as the hide, tendons, bone, and so forth, which can only be retrieved by
killing the amimal.

[t was fairly easy to distinguish rural sites. Nearly all had been classified by the excavators
as Roman rural, or at least suburban, villas, even though they varied in size and may not be
located technically in the countryside on the basis of present-day geography. In some
cases, the bone remains from these sites derive in whole or in part from middens. At other
times, they represent waste scattered over the area which had been dated to various periods
of occupation or abandonment at the site.

19 Thomas (1989) adopted a similar approach and rationale for his analysis of cattie in Roman Britain. He
distinguished between those sites assumed to have produced (e.g., rural villas) and those largely reliant on
food provisions (e.g., military and urban sites). Military sites are not included in my thesis, since none
where animal bones were recovered and analyzed are currently available for Roman Italy.
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The classification of urban sites was more difficult than rural sites. Urban sites vary in
terms of size, population, history, form, and function. Determining all of these parameters
for urban sites of the past on the basis of limited archaeological and textual data is
anincredibly complex, and in most cases impossible venture. Broad estimates of size and
population are often all that can be calculated. Divisions like "city," "town," and
"settlement" might be used to group sites, generally on the basis of population figures or
estimates. However, it must be remembered that each of these categories often brings with
it different expectations concerning urban life, which are not universally applicable.

Since few size or population estimates were available for the urban sites used here, [ chose
to label sites as either urbanl or urban2 on the basis of the Roman definition of cities and
villages/settlements. The word "city" is usually applied to a planned urban settlement with
its own municipal administration. However, some unplanned villages could also acquire
this status. From the Republic onwards, the title municipium (pl. municipia), came 1o
distinguish such urban centres in Italy with administrative duties. Thus, any archacological
site known to be within one of these ancient municipia was labeled as urbanl. Most
municipia contained clements of urban life such as streets, a forum, water supply and
drainage systems (e.g., wells, fountains, cisterns, aqueducts, sewers), shops, houses,
public butldings (e.g., basilicas, curiae, temples, macella, baths), monuments, and
entertainment facilities (e.g., amphitheater, odea, circus, stadia). Many were {fortlied.

[t s important to realize that smunicipia size varied considerably in antiquity. Sites such as
Pistoriae (rmodern Pistoia) and Cosa, for example, although sull labeled as municipia in
antiquity, were probably small in comparison to cities such as Neapolis (modern Nuples),
Aquileia, Altinum (modern Altino), and perhaps Mutina (modern Modena) and were
certainly tiny in relation to Rome. Moreover, municipia size, importance, and existence
fluctuated over time. Pompeii, for example, was destroyed in AD 79. Luna (modern Luni)
seems to have shrunk into a small and inconsiderable city by Strabo's time (5.22), while
Mutina prospered at least until the late 4th century AD (Amm. Marc. 31.3).

Two sites— Kaulonia and Spina—not expressly known as Roman wmunicipia were labeled
"urbanl." Both were considered important pre-Roman cities, but neither secms to have
continued as such during Roman times. Founded in the 7th century BC, Kalounia was a
fairly large late [ron Age city in southern [taly, complete with temples, houses and city
walls.20 [t was destroyed in 389 BC. Although rebuilt in the 4th century BC it was
abandoned by the Ist century BC. Spina, on the northern Adriatic coast, flourished as an
Etruscan/Greek city, but declined with the invasion of the Gauls in the north (Dion. Hal.
1.18.5) and was reduced to a mere village during Roman times (Strab. 5.1.7).
Considering that the faunal materials from Kaulonia and Spina derived {rom pre-Roman
contexts in both cases,2! [ decided to label each as urbanl, since both sites were effectively
"cities" at this time.

20 Locri, founded in the 7th century BC, is another important city in southern [taly. Although it became a
municipia, Roman Locri was considerably smaller, and presumably less important than its late [ron Age and
Hellemstic counterpart. Regardless, the faunal deposit from Locri used in this thesis derives from a sacred
;\'ell. or bothroi, and thus has been grouped in the "special " category.

21 But still within my temporal groupings (i.c., post 500 BC). Refer to the subsequent discussion of
temporal and regional divisions used in this thesis.



Sites not specifically marked as municipia in antiquity, but with some urban character, were
labeled as urban2. Excavation at some of these uncovered a number of structures indicative
of a small community or village, more than an isolated villa but certainly less than a city.
While they are certainly not municipia, the exact status of these urban? sites is not always
apparent. Some may have been vici, or towns/villages (e.g., Udine). Others, especially
those along transport routes, may have been settlements established for the purposes of
supplying or funneling goods, or have acted as way-stations for travelers (e.g., Stufels,
Invillino-Ibligo). Still others may have been small suburban settlements located near, but
not specifically part of, larger municipia (e.g., Torcello is near Altinum; the sites in the
Metaponto territory are situated outside the city proper).

The final category was special sites. Any unique context—such as a burial site, a votive
deposit, disposal of some animal in a well, and sof forth—was labeled as "special."
Although some of these sites were located in urban or rural settings, and could on the basis
of geographic setting be labeled as "rural” or "urban," | chose to distinguish them as
"special” to avoid biasing general economic and dietary interpretations about "rural” or
"urban" sites. Periodically, the animal bones from "special” sites may provide some
information about the ancient diet and economy, but this must always be filtered through
the nature of its context. A dead dog may be thrown down an abandoned well for quick
disposal, but a collection of lamb bones associated with a human burial need not imply a
predominance of pastoralism in the economy, or a preference, or distaste [or that matter,
for lamb in the diet.

Having assigned a site-type label to cach site, the second organizational step was to group
them into several basic temporal and regional clusters. Italy has always been a collection of
regions, which [ believe first require individual contextual analysis before being placed into
the larger geographic picture. Currently, peninsular [taly is divided into 18 regions, which
more-or-less conform to the ancient Roman boundaries.>2 Some of these regions,
however, may be grouped according (o shared landscape teatures and/or environments, and
further defined by the degree that they are set apart from other areas by natural boundaries
such as river systems or mountains . [ recognize three such broad geographic regions: (i)
Northern ltaly, (ii) Central [taly, and (iii) Southern [taly. These are depicted in Figure 1,
along with the location of each site.

For the purposes of this thesis, Northern Italy consists of the present-day regions of Val
D'Aosta, Piedmonte, Liguria, Lombardia, Veneto, Trentino-Alto Adige, Friuli-Venezia
Giulia, and Emilia-Romagna.? It is characteristically a zone of wealth, often allying itself
with northwestern Europe more than with the Mediterranean world. The climate is
continental rather than Mediterranean, enjoying plentiful rain and comfortable temperatures.
The dominant river drainage system is that of the Po River, which, with its tributaries,

2 Although there are eighteen regions presently in peninsular [taly there were only eleven during Augustan
times. The boundaries for the regions of Central and Southern Italy have remained fairly similar throuoh
the ages, while the large, encompassing area of Northern Italy, known as Cisalpine Gaul in antiquity has
since been divided into a number of smaller regions such as Val D'Aosta, Piemonte, Liguria, Lombardia,
Vencto. Trentino-Alto Adige, Friuli-Venezia Gmha and Emilia-Romagna.

23 This corresponds, rouuhl\ to Regions VIII, IX, X, and XI as dem'lrcated during Augustan times.
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channels through the ltalian Alps to the north to create a richly fertile plain, ideal for many
forms of agriculture. These plains, as well as the mountain slopes, are home to much
wildlife and numerous natural resources, such as timber and minerals. Several mountain
passes such as the Mont. Cenis, Little and Great St. Bernard, Brenner, and St. Gotthard
provide relatively easy passage to Europe and effectively link northern [taly to continental
Europe. The Apennine mountains to the south provide a uniform barrier blocking of! this
wealthy region of northemn [taly from the rest of the country.

Central [taly encompasses the present-day regions of Toscana, Umbria, Marche, Lazio,
Abruzzi, Molise and Campania.>* Geographically, this area is bounded by the Apennine
mountains which stretch across the northern limit, south of the Po River, continue down
through the central section, especially near the Adriatic side of Italy, and widen again in the
south across the region of Campania, effectively separating central from southern ltaly.
The interior section of Central [taly, bounded by these two expanses of the Apennines,
consists of a series of fertile river valleys and mountain plateaus. The bulk ol the
population in central [taly lives mainly on the western side of the Apennines in several key
regions including the plains, hills, and Tyrhennian coastline of Tuscany and Latium, the
city of Rome, and the Bay of Naples area in Campania. Smaller pockets of settlement
occur in the steeper valley arcas along the Adriatic coast. Central Italy generally
experiences a Mediterranean type of climate characterized by warm, wet winters and hot,
dry summers. Although not as wealthy as Northern [taly, the arca is fairly sound
cconomically.

Southern Italy is roughly demarcated by the modern-day regions of” Apulia, Basilicata, and
Calabria.?> Currently it is probably the poorest region, economically, compared to central
and northern [taly, but it does contain several cities such as Bari, Taranto, and Lameria
where extensive industrial activity and development presently takes place. Natural
resources are few, with some exceptions, such as oil and gas at Ferrendine. Much ol the
arca today is given over to agriculture, but pastoralism was important during the past.
Population densities are low. The mountainous terrain of Calabria limits habitation, while
the chance to earn more income elsewhere torces many to migrate from the south to other
parts of Italy. Although generaily Mediterranean in nature, the southern [talian climate can
be quite extreme and often unpredictable. All this adds to the poverty and economic
insecurity which is today generally charactenstic ol this region, but not necessarily equally
visible throughout.

[talian history has also been divided into a number of chronological phases often marked by
shifts in political power or cultural atfiliatton. Thus, we speak of an [ron Age, an Etruscan
period, a Hellenistic period, Republican and Imperial times, and late Antiquity, to name a
few of these phases. These chronological phases, moreover, are often associated with
various cultural categories—such as archaic, classical, and hellenistic— themselves based
on stylistic changes in Greek art. The greatest problem in using any of these set
chronological phases, be they artistically or culturally derived, is that many of them cannot
be extrapolated over the whole of [taly. Some might be unique to a specific region of [taly

Z'f Roughly equivalent to Regions [, IV, V, VI, and VI from Augustan times
25 This corresponds, roughly, to Regions II and III from Augustan times.
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(e.g., Etruscan period dominated in Etruria; the hellenistic period of art prevails in southern
[taly) or vary chronologically from region to region (e.g., the Roman conquest of [taly was
a gradual process, and most peoples were not fully incorporated into the Roman Republic
until the 80s BC, even though the Republican period elsewhere in [taly and especially
around Rome may have officially begun centuries earlier). Moreover, these two
classification schemes— one based on artistic changes, the other on socio-political events—
do not always conform in terms of dates, which further compounds the problem of
correlation. Since a complete chronological harmony amongst all regions of ltaly is a
difficult, if not impossible task, [ have chosen to use three broad time brackets—(i) ¢. 500
BC - c. 50 BC, (ii) c. 50 BC - ¢. AD 300, and (iii) ¢. AD 300 - ¢. AD 500—rather than
rely, too heavily, on established socio-political, cultural, or artistic phases. For the sake of
simplicity, [ shall refer, respectively, to these time phases as (i) Republican times, (i1)
Imperial period, and (iii) Late Antiquity (or Late Antique times), even though the dates and
durations may vary depending on which region of Italy is being considered. Imperial and
Late Antique times have fairly uniform dates throughout Italy. By the Imperial period the
whole of [taly was incorporated into the Roman empire. However, not all people in [taly
were subjugated into the Roman Republic by 500 BC; regions gradually become conquered
up until the first century BC, at which time the whole of [taly was under Roman rule.

The first time period noted, ¢. 500 BC - ¢. 50 BC, coincides primarily with Republican
times. Republican [taly began in 508 BC with the expulsion of the last of the seven Kings
of Rome. However, as noted earlier, southern and northern [taly were not incorporated
into the Roman Republic until later. This period was characterized by frequent wars as
Rome carved out its empirc over [taly and the Mediterranean, encountering and
subjugating, but also borrowing and learning from, various indigenous tribes and cultures
along the way. [t was also a time when [taly is said to have become "Romanized," an often
ambiguously defined concept. The culmination of Republican Rome in terms ol animals
and agriculture occurred in the 2nd and st centuries BC coincident with various land
reform schemes, conquests of new regions, and proliferation of Latin literature. including
farm manuals.

The second time period chiefly encompasses Imperial times. The Imperial period otficially
commenced in 27 BC when Augustus became emperor. Wealth and prosperity were at
their climax at this time as yet more new lands and their resources fell into Roman hands.
This extravagance is displayed in Latin literature in terms of increased reference to
gastronomic delights, and elitist activities such as game-hunting.

Unlike Republican and Imperial Rome, Late Antiquity has more of a flexible starting date,
depending on which event one chooses to highlight. The whole period is usually
characterized as one of general decay, as Rome struggled to maintain its empire in the wake
of barbarian attacks and economic and political crises. However, research shows that not
all areas suffered; indeed, some regions of the empire, including parts of [taly prospered
during Late Antiquity. For the purposes of this thesis, I designate the vear AD 286, when
the emperor Diocletian split the Roman empire into Eastern and Western divisions, as the
onset of Late Antiquity.
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The division of Roman [taly into three geographical zones and three time periods yields
nine groups for the organizing of zooarchaeological remains:

Southern [taly: (i) Republican, (ii) Imperial, (i11) Late Antiquity

Central [taly: (iv) Republican, (v) Impenal, (vi) Late Antiquity

Northern [taly: (vii) Republican, (viii) Impenal, (ix) Late Antiquity

The Sites

Southern Italy

The general pattern amongst archaeological sites of southern [taly (at least those with
animal bones) is that Republican and Iron Age sites predominate, with only a few sites
dating to Imperial times and Late Antiquity. The last five centuries BC in southern [taly
were typically dominated by archaic, classical, and hellenistic settlement. As such, the area
maintained links with Greece. Even after Roman occupation, southern [talian culture still
remained Hellenized. Republican and Iron Age period sites lie primarily along the coast,
while survey and archacological work inland provides some examples of Imperial and Late
Antique settlement in central Apulia and Basilicata (c.g., Roberto and Small 1994; Small
1991).

(i) Republican (Table 3)

Thirteen sites {rom this region vielded faunal remains which date to Republican times. [
have not included any sites from Sicily in this analysis. Some of these sites recorded
below show long periods of occupation {rom the 7th, 6th, and 5th centuries BC unul the
end of Republican era. making it somectimes difficult to separate [ron A ge. Hellenistic, and
Roman phases. None appears to originate during Roman times.

(ii) Imperial, and (iii) Late Antiquity (Tablc 4)

There are limited faunal data available which might help to reconstruct economic and dietary
changes in southern [taly during the transition from Republican to Imperial times. The
settlements at Gravina and Metaponto do not extend for any length of time into the Imperal
Age, and those sites with lower archacological levels dating to the Ist, 2nd, and 3rd
centuries AD produced only very small samples ol animal bones (NISP of 61 for phases I
and II at Otranto, a Roman and Medieval settlement area on the southern Adriatic coast in
Puglia; NISP of 178 for Period 1 at the Roman villa of San Giovanni, inland Basilicata).
The partially excavated rural villa of San Biago, in the terntory of Metaponto, appears (o be
the only exclusively Imperial-aged site from southern Italy for which animal bones have
been recovered; however, like other contemporary deposits in the area it too produced a
relatively small sample of bones (238 NISP).

Central Italy

The majority of sites from which animal bone remains have been recovered and analyzed
are located in central [taly. This area has received much archaeological attention over the
vears, most likely due to the current and historic concentration of settlement, particularly
around present-day Rome and Naples.



(iv) Republican (Table 3)

Twelve sites, or parts thereof incorporate faunal remains dating to the Republican period in
central Italy. Combined they span from the 6th century BC until the early Ist century AD,
and include bone waste derived from both urban and rural settlements as well as that
recovered from ritual and burial contexts. Not surprisingly, all of these sites are situated on
the western side of Italy—Etruria, Latium, and Campania—a region historically associated
with much political, social, economic, and settlement activity coincident with the formation
and growth of the Roman empire.

(v) Imperial (Table 6)

Imperial age sites from central [taly dominate the list of sites with animal bone remains—
twenty-three exist, which include a fairly equal sampling of rural and urban sites,
supplemented with several ritual-type deposits. Although these sites are more widely
distributed over the whole geographic area of central Italy than their Republican
comparatives, the bulk is still located in Etruria, Latium, and Campania. Several sites
(notably, Settefinestre, Ossaia-Cortona, Pompeii, and Ostia), bridge between Republican
and Imperial times, and thus assist in documenting cconomic and dietary modifications (if
any) at this juncture. Settefinestre is particularly important in noung temporal change since
occupation there continues beyond Republican and [mperial umes into Late Anuquity as
well.

(vi) Late Antiquity (Table 7)

Central [taly contains cighteen sites with animal bones from Late Antique contexts. Most
of the rural villas mentioned below were destroved or abandoned during or shortly alter
this period, while their urban counterparts (especially in the Naples area) often show
continuous signs of occupation through Medieval and modern times. Again, as typical of
most scttiement in this area, the majority of these Late Antique sites arc found in Etruria,
Latium, and Campania. Molisc, however, receives special attention, mainly through the
eftorts of the Biferno survey project (Barker 1995b).

Northern Italy

Northern Italy seems to show a reverse trend in settlement to that recorded for southern
ltaly. A few Republican sites scatter the northern [talian landscape; many more date to
Imperial times and Late Antiquity. With only a couple of exceptions, these sites cluster in
north-eastern [taly, not surprisingly the geographic area ol interest for prominent [talian
zooarchacologist, Alfredo Riedel.

(vii) Republican (Table 8)

The chronology of Republican sites in northern [taly 1s complicated. Although the more
recent levels at Spina and Colognola do fall within the general Republican time trame (c.
5th BC - 1st BC), most of northern [taly (Cisalpine Gaul as it was known in antiquiiy) did
not become part of the Roman empire until the 2nd century BC. Thus, with the exception
of Pozzuolo del Friuli, which was likely established after Roman conquest of north-eastern
[taly, our evidence of Republican settiement in northern [taly must be filtered through sites
which contain late Etruscan and late Iron Age levels.



(viii) Imperial (Table 9)

Nine sites located in northern Italy contain Imperial age deposits with animal bones.
Almost all of these are "settlement” types of sites, in that it is difficult to determine the
extent of their urban or rural nature based on the excavations. The majority likely represent
small collections of buildings more characteristic of a vicus, rather than a large rural villa.
Many of the inland sites presumably represent small stations set up along the mountain
passageways to develop or exploit local resources and assist in channeling trade through
the northern Alps. Those on the coast may have served in funneling sea-borne trade.

(ix) Late Antiquity (Table 10)

Eight sites with animal bones from late antique levels are located in northern Italy. Some
settlements established during Imperial times, namely Invillino-Ibligo and Volano, continue
into Late Antiquity. Several rural villas were also formed during Late Antique times in
Northern ltaly, particularly in the interior regions of the upper Po valley.

The Data

Any comparative analysis involving various sources ol data requires compromise,
especially when there is great variation in the amount and quality of those data, not to
mention the procedures used to gencrate and analyze them. Compromise in
zooarchaeological research has three components. First, as already discussed in Chapter 2,
we must understand the nature of the archacological sample and cffectively compensate for
what is known, what can be reconstructed or inferred, and what is lost. Second.
assumptions must be made to organize the data, and bring them to manageable proportions.
Finally, we must strive to standardize the data to reduce bias.

Assumptions

I make two broad assumptions in this thesis. First, [ assume that the faunal remains [rom
any of the "special” sites are relatively unique and may help illuminate some aspects of the
cconomy and diet, but these must always be interpreted in the context of the original
"special” nature of the site. Secondly, I assume that the [aunal materials recovered from at
least the "rural” and "urban" Roman period sites in [taly designated above somehow reflect
aspects of the economy and diet of the area, unless there are strong indications to the
contrary, such as the overwhelming presence of foreign species, or the lack of all expected
domestic species. A predominance of bones associated with cuts of meat and/or waste
products principally of domestic species characteristic of the geographic area, the.
accumulation of faunal remains within midden deposits at a site, and the presence of
butchery marks on the bones which can be associated with the slaughter, butchery, and
consumption of animals might all be criteria used to indicate economic and dietary patterns.
The fact that this information is first specific to a site and its immediate area, however,
leads to a further consideration. The Roman economy and diet is extremely regional in
nature. A pattern produced in one area should not be extrapolated over the whole country.
Yet, the fact that the criteria demarcating production and consumption in animal resources
may be present or absent to various degrees depending on the site, or the fact that any
researcher must always be aware of the regional nature of the Roman economy, does not
negate any form of comparison amongst the sites. Some data may be directl v comparable
in many respects while others only in some respects. Some data may illuminate the picture
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for a certain region of [taly which in turn might be compared to the picturc generated in a
different region. The results may be clear in some areas and hazy in others. Although I
cannot seek to answer all the questions about the role of animals in the Roman diet and
economy of Italy, [ can nevertheless contribute what I consider a valuable synthesis of
information for this ultimate goal.

Data Standardization

Comparisons of zooarchaeological data become more meaningful when these data are
standardized. The ideal condition, therefore, would necessitate similar recovery techniques
at each site, uniform taphonomic biases, and a standardized analytical procedure. While
zooarchaeologists can strive to reduce some of this variation by implementing a fixed
routine of recovery and analysis, the specific nature of the taphonomic, or burial,
environment of each site will continually inhibit complete standardization of data. In
addition, depending on the site, there may be a number of other biasing tactors to consider,
such as the influence of the cultural context, or chronological and regional variation. Some
of these biases may surface and be compensated for readily; others might require extensive
research before they can be understood, or in some cases even recognized. Until data sets
can be fully standardized in zooarchaeology, therefore, any comparative analysis hoping to
achieve highly specific results must address every bias affecting every sample. This is an
immense, if not impossible task, and one which [ cannot achieve in this present analysis of
zooarchaeological samples from Roman period sites in [taly. While some of the reports |
am using contain detailed information about the biases affecting the zooarchaeological
samples recovered, many do not discuss, or even address these concerns. There are
simply far too many unknowns, and, short of re-enacting each excavation, no way of
retrieving all of this information.

Although the nature of the data | am using in this analysis inhibits me from formulating
highly specific conclusions, it does not prevent me from recognizing and interpreting
patierns and deniving general conclusions. The data can still effectively be compared if we
consider them as interpretative material rather than as rigid factual results. Moreover, the
closer I can get in standardizing the data by addressing some of the more common biases,
the greater the measure of control in this analysis. In the following section | address two
major concerns which influence the sample of bones unearthed and analyzed from a site—
recovery of bone remains, and preservation and taphonomy —as each relates to my analysis
of zooarchaeological data from Roman period sites in [taly.

Recovery of Bone Remains

Information about the use of screens, bone preservation conditions, and the incidence of
carnivore gnawing for the sites is presented in Table 11. Sites which span several time
periods, such as Settefinestre, have not been subdivided into temporal phases for this
analysis, unless specific mention was made of differential recovery for materials rom
different phases or contexts (e.g., as at San Giovanni— parts of middens sieved, others
parts not; Lugnano—cemetery deposits sieved, others not). Screening has been scored as
"most" (generally over 50% of excavated soil sieved), "some" (roughly 5% to 50% of
soil), "little" (below 5%), and "none." Preservation conditions are scored as "good,"
"fairly good,"” "fair," and "poor.” The incidence of carnivore gnawing ranks as "some,"
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“little," "limited," and "none." Sites are arranged according to geographic region, time
period and site type, beginning with southern [taly, Republican period, rural sites and
progressing to northern [talian urban sites of Late Antique date. Those sites without
information about screening, preservation, and carnivore gnawing are excluded from the
table.

Considering that the method of recovery is integral to the composition and subsequent
interpretation of the taunal sample, it is unfortunate that very little detail is presented about
bone recovery from Roman period sites in [taly. [t seems that the bulk of the faunal
material from all but several sites was retrieved via manual recovery in the trench.
Moreover, since very few, if any, small bones figure amongst those samples with no
reported recovery information, [ would predict that most of the sites with "na" recordings
(as well as all those not listed) did not use screens in bone retrieval. Approximately 25% of
the faunal reports mentioned using screens, and less than 5% used wet-sieves. Of those
excavations that did employ screens or sieves, generally only selected samples were
subjected to these intensive procedures, this usually being those samples with the greatest
potential to vield many and/or special bone pieces (e.g., the cemetery at Lugnano, the
middens at San Giovanni di Ruoti, the pit at Gravina, the well at Naniglio). Although it is
often necessary to limit the area which can be sieved, considering the expense and tume
involved, such selectivity can introduce biases which must be compensated for it materials
and sites are to be compared. [t cannol be assumed that these "bone rich" samples are
tyvpical. Researchers, therefore, should clearly explain which recovery scheme was used
and in which area. In addition, they should state the mesh size ol the screen or screens
used. Finer meshes will catch most bones of’ tiny rodents, small birds, and fish, which
have a greater chance of falling through larger meshes.  Although mesh sizes were not
always reported for the sites above, the typical mesh size for dry sieving with which [ am
familiar falls within the range of 8-10 mm, while the smaller sized mesh is usually 4-5 mm.
Meshes of 2 mm and 0.5 mm are normally reserved for wet-sieving procedures.

Screens no doubt allow the recovery of a more complete sample, by picking up many of the
smaller bones. Their use, however, does not necessarily change the overall relative
frequency of the medium and large-sized mammals. Those animals that are casily
recovered in the trench by visual inspection are the medium and large-sized individuals
(Barker 1975), which include the three principal taxa contributing to the Roman economy
and diet: sheep/goats, pigs, and cattle. In some cases, therefore, the relationships and data
trends amongst these taxa may be compared effectively, even when screens were not used.
Steele (1983) found that the relative frequency of these three taxa did not change
significantly when screens were employed at the site of San Giovanni. He concluded that
vigilant trench recovery was just as effective as screens in providing generalized results
about these principal taxa. Other zooarchaeologists concur with Steele, mentioning the care
with which animal bones were recovered in the trenches at their excavations. In the
majority of cases, every effort was made to collect animal bones, and many of these
remains are large enough to be visible while excavating. While I cannot control for bone
material not collected, I assume that, unless otherwise destroved, most of the remains {tom
the three prominent taxa—pig, sheep/goat, and cattle—were recovered during the
excavation of the various sites used in my analysis here. In this way, [ can control, o
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some degree, recovery biases. However, appropriate caution is required when it comes to
comparing samples of bones from smaller animals such as rodents amongst the sites.
Trench recovery will likely miss these taxa; therefore, in this case one should only compare
results from sites which have used screens.

Preservation and Taphonomy

The preservation condition of a bone relates to a number of taphonomic variables, such as
the nature of the burial (i.e., rapid or slow, cumulative burial), soil conditions, the degrec
of chemical and physical weathering, rodent and carnivore activity, among others. A quick
bunal in slightly basic or pH neutral soils free of carnivore and rodent activity preserves
bones well, whereas disposal on the surface where the bones are subject to the elements, or
burial in acidic soils, or marked carnivore and rodent gnawing will all act to destroy them.
Zooarchacologists are increasingly aware of these biases and now seek to discuss them in
their reports. A review of Table 11 shows that practically all of the reports with any
taphonomic information date to the fate 1980s and 1990s, a period during which much
taphonomic study was conducted. Twenty-tour reports state that bones were in "good" to
"fairly good" condition. The nature of the sample in these cases generally conforms with
this. At Lugnano, bones were buried quickly in the cemetery (MacKinnon 1998). A
stmilar argument applies at Hipponion-Vibo Valentia. The rapid accumulation of bones in
middens at sites such as Carminiello, San Giovanni, Matrice, Monte Barro, and likely Via
Gabina, Modena, and Spina, promoted good preservation, as did deposition in fairly
protected places such as wells and cisterns (e.g., Naniglio, Vaste, San Giacomo), pools
(e.g., Monte Gelato), pits (e.g., Gravina), muddy conditions (e.g., Cosa), or anacrobic
environments (e.g., Classe). The Pompeii 94 sample is in good condition since it 1s chiefly
composed ol bones from animals which perished during the volcanic eruption of AD 79. It
includes several horse and dog skeletons.

Fourteen sites had bones in "fair” condition, while five list samples in "poor" condition.
When combined, these "fair" and "poor" sites lall into three general categories. First are
those sites located in or very ncar Latium and Tuscany (i.c.. Sectictinestre. Ossaia,
Lugnano, Ostia). Acidic soils predominate in these arcas, and no doubt contributed to the
relatively poor preservation of general bone collections from these sites. The second
category consists of sites in the Nuaples and Pompeii region (i.c., Via San Puaolo,
Girolamini, S. Patrizia, Pompeii 95). Volcanic soils coupled with the increased potential
for disturbance from the great degree of settiement activity in this area likely helped destroy
and/or fragment much of the bone remains from these sites. The Pompeii 95 material is
older than the Pompeii 94 material, as well as from a difterent context (scattered garbage as
opposed to whole skeletons). As such, it was subject to different and presumably harsher
taphonomic factors. The last broad category of sites with bones in "fair" to "poor"
condition covers those from southern [taly (i.c., Cozzo Presepe, Gravina, Locri,
Roccagioriosa). The dry, hot climate of this region likely heightens weathering and other
post-depositional destructive forces, while the characteristic hard-packed clay soils
probably exacerbate fragmentation by leaching minerals and increasing bone fragility.

Several of the reports used in this analysis noted how fragmented the sample of bones was,
using qualifiers such as "highly," "extremely," or "very fragmented." Assessing bone
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fragmentation is a difficult and somewhat subjective process. On the one hand, measures
or estimates of the degree of fragmentation in a faunal sample are related to recovery
techniques. A sieve will collect the small bone fragments which may otherwise be missed
in hand-collected samples. [f there are many of these unidentified tiny bone pieces in
relation to the NISP component then the sample may give the impression of being "highly
fragmented." A review of Table 11 indicates that this is the case for a number of sites—
San Giovanni, Narce, Pompeii 95, Campochiaro, Monte Barro—where a correlation
between "some" or "most" deposits screened and observations of "very fragmented,"
"highly fragmented," etc. faunal samples exists. However, there are also cases (e.g., San
Giovenale, Forum Transitorium, Pozzuolo del Friuli, Palazzo Dugentesco, Invillino) where
"fragmentary" samples were reported but screens were not used in recovery.

While recovery techniques will affect how fragmented a sample appears, cultural and
natural taphonomic agents certainly contribute to the actual fragmenting of this material.
The degree of fragmentation often correlates inversely with the state ol preservation,
although not always. Samples with "highly fragmented" or "quite fragmentary” remains
generally also rate "poor" preservation conditions. In most of these cascs, taphonomic
factors have acted to fragment the sample; however, there are examples—such as at Narce,
San Giovanni, and Monte Barro—where good preservation conditions abound but the
samples are still considerably fragmented.2¢ [t is necessary to distinguish the causes of
bone fragmentation to determine how much of it occurred post-deposition, so that we do
not confuse this with fragmentation caused from butchery and other pre-depositional
cultural processes. Moreover, we must factor in the impact that screening has in
contributing to the number of ragmentary bone pieces.

While rating preservation conditions and the degree of fragmentation of a zooarchacological
sample provides some information about site taphonomy, there are complications when 1t
comes to site comparisons. Generalized comments about preservation such as "good,”
"fair," and so forth are quite subjective. and often based upon the zooarchaecologist's
recollection of the condition of various samples he/she has previously analyzed. There 1s
no standardized scale or an accepted test which more objectively measures preservation
states. Recording the pH of the soil is one step towards achieving this goal. However,
more is required. Following King (1985, 1994) and Albarella and Davis (1994a), |
propose a relatively simple test using the bone remains: calculate the percentage ot teeth in
the sample relative to all other skeletal elements. Teecth are generally the most durable
faunal materials and, assuming whole animals were discarded and recovered, may indicate
the degree of post-depositional destruction of the remaining skeleton. [ calculated this
statistic for those sites which provided a breakdown of skeletal elements. These are listed
in Table 12, in order of decreasing #teeth/NISP statistics. The values are based upon
figures provided tor cattle, sheep/goats, and pigs exclusively, since many reports only
supply a breakdown by element for these taxa. Although some reports include vertebrae
and ribs amongst their tallies, many do not; therefore, to limit the bias of potentially
reducing some of the ratios calculated in Table 12 by inflating NISP values, neither rib nor
vertebrae counts have been included in the NISP figures listed in Table 12.

-4 . . . - . . . .
26 [ suspect the high ratings for fragmentation in these three cases are related to the use of screens in
recovery.



Figure 2 displays the ratios calculated in Table 12 grouping the sites according to
geographic region and temporal group. Teeth comprise less than 40% of the total cattle,
sheep/goat, and pig NISP figures at the vast majority of sites (86.8%) listed. suggesting
relatively consistent preservation conditions amongst most sites. A few sites register very
high values (i.e., San Giovanni, San Costanzo, Lugnano); however, this should not be
taken as an indication of poor preservation conditions. Rather, these sites do not [ulfill the
original assumptions of the "preservation statistic" in that whole animals were not always
interred here. The San Giovanni sample contains an excess of pig heads, thus skewing
statistics. Similar circumstances apply to the Lugnano cemetery and San Costanzo burials.
In addition, it is not surprising that those sites with high ratios also screened much of their
deposits. Screens will collect many of the smaller sheep/goat and pig teeth which can be
missed during trench recovery, especially if they have fallen out of the mandible or maxilla.
Screens will also trap more non-dental bone fragments, but many of these cannot be
identified to taxa and element to the degree that teeth can. As a result, values for the ratio of
#teeth/NISP tend to become inflated.

Are there differences in preservation conditions on the basis of temporal period or site type?
Grouping sites by temporal period (without including San Costanzo, San Giovanni-period
3, Lugnano-period 3, and Roccagloriosa, votive) and calculating the respective means
vields values of 21.2 for Republican period sites (n=13), 22.0 for Imperial period sites
(n=17), and 24.9 for sites of Late Antiquity (n=19). While there is no statistically
signficant difference between these (X==0.34, df=2, 0.8<p<0.5), the trend intially from
observation of these mean values seems to be: the carlier the site, the better preserved the
bone material. We might expect the reverse to be truc considering some Republican period
bones had been interred for centuries more than their later equivalents. Perhaps bones [rom
Late Antique sites were subjected to harsher taphonomic forces, with more lett on the
surface (more sites abandoned?), as opposed to carlier time periods where bones may have
been more readily buried (and protected) in order to clear or prepare areas for continuous
occupation. This pattern is consistent over three-quarters of the sites listed where
occupation spans two or all three of these temporal periods (c.g., Settefinestre, Lugnano,
San Giovanni, Matrice, Via Gabina, Volano, Carminiello: Republic to Impertal), but does
not occur at some sites (e.g., Monte Gelato, Luni, Carminiello: Imperial to Late Antiquity).

Grouping the sites by site type (i.e., rural, urbanl, or urban2—not using Lugnano, San
Giovanni, San Costanzo and Roccagloriosa) and calculating means produces values of
29.2 for rural sites (n=18), 18.0 for urbanl sites (n=16), and 20.8 tor urban2 sites (n=8).
Although the chi-square value (X7=3.03, df=2, 0.3<p<0.2) is not statistically significant at
the 0.05 probability level, it does approach significance at the 0.20 level. These data
support the statement of a notable difference between bone preservation at Roman urban
and rural sites in [taly. Overall, bones from rural sites seem to have endured relatively
poorer preservation conditions than did their urban counterparts. This prompts questions
about general disposal practices between urban and rural site types. Rural occupants may
be more apt to discard their animal bone waste in open middens or other similar places
where it might be left exposed to a greater number, or more intense range of taphonomic
agents. Urban occupants may be more inclined to bury their rubbish, or otherwise
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somehow directly or indirectly limit the taphonomic impact on it. However, this pattern
might also be produced if relatively more animal heads, or at least their teeth, were retained
at rural sites compared to urban sites. Alternatively, more post-cranial elements could be
imported to urban centres (and presumably exported from rural sites). Both scenarios
would act to inflate the #teeth/NISP values for rural sites in relation to urban sites.

If we tally up the number of bones and teeth in a typical cattle, sheep/goat, and pig
skeleton, we get values of around 166, 166, and 229, respectively.27 Teeth account for
about 20% of these figures (i.e., cattle and sheep/goat normally should have 32 adult teeth,
and pigs, 44 adult teeth). Therefore, if all bones and tecth were originally discarded,
preserved, and later recovered at an archaeological site, we should expect teeth to comprise
about 20% of the sample. Adjusting this to exclude ribs and vertebrae, which are not
usually identified to species in NISP counts, gives a value of about 30% tecth. Using this
figure as a guide, we might argue that any site where teeth account for a very low
percentage of the sample —say perhaps less than 10% —is one where differential recovery
has occurred (i.e., teeth were missed, deposits not sieved, etc.) or whole animals were not
interred (i.e., whole or partial heads removed trom site, or post-cranial parts added later).
This pattern would be more likely in deposits which contain tood/table waste, where we
might expect more cuts of meat to be served. Considering the high durability of teeth
compared to other skeletal elements, it is unlikely that taphonomic factors (i.e., preferential
destruction of teeth over all other bones) could solely account tor such low ratios in these
cases.

Faunal assemblages with very high frequencies of teeth (e.g.. greater than 50%). on the
other hand, would be better candidates for arguments relating to dittferential preservation,
with enhanced taphonomic destruction of non-dental clements, and/or explanations
involving differential deposition, wherc post-cranial elements were removed and/or extra
tecth brought in.

As with the analysis of preservation conditions, judging the degree ot fragmentation in a
bone sample has typically been a rather subjective process. Zooarchaeologists use terms
such as "highly fragmented,” "very fragmented," and so torth, without a standard scale as
a foundation. [ expect they have made these assessments on the basis of relative
comparisons with other bone samples with which they are familiar. Thus, one may
compare, fairly reliably, preservation and (ragmentation ratings among bone samples
collected using similar techniques and analyzed by the same zooarchaeologist, but should
be wary when comparing those analyzed by different scholars and under diftferent recovery
regimes. A standard test of fragmentation is required. A few researchers (Albarella and
Davis 1994a; MacKinnon, in press) have calculated the percentage of isolated teeth as a
proportion of all teeth, and used this to indicate the degree of fragmentation. Teeth will
more readily fall out of the mandible or maxilla if the bone is broken, crushed, or otherwise

27 These values are averages for mature individuals (i.c., fused epiphyses) and count individual left and
right mandibles, but do not include individual bones of the cranium. Thus, the cranium registers only as
"one." Ribs and all vertebrae (including caudal vertebrae) are included in these counts. The number of
bones and teeth in individual animals may vary depending on a variety of factors including presence of
sesamoids, pathological conditions, developmental problems, and cultural practices (e.g.. removing the taii).
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fragmented. Single-rooted teeth tend to slip out more casily than multiple-rooted teeth.
King (1985, 1994) calculated the number of fragments per animal (#frags/MNI), the
number of bones/animal, and the number of fragments per bone in an attempt to ascertain
objectively levels of fragmentation. Another test might be to determine the percentage of
unidentifiable long bone shalt fragments to identifiable long bone pieces or complete long
bones. There has been a tendency amongst zooarchaeological writing to just report on the
identifiable pieces. This ignores the unidentified component which is integral to our
understanding and reporting of preservation and taphonomic conditions.

Carnivore Gnawing

Considerable research exists on the topic of camnivore destruction of bones. Although other
animals such as pigs and rodents may also gnaw on bones (Greenfield 1988), carnivores
(i.e., dogs, wolves, hyenas, etc.) usually cause the most damage, and are lar morc
ubiquitous. Damage can range {rom little to total destruction of elements and assemblages
(Binford 1981; Brain 1976, 1981; Havnes 1980, 1981, 1982, 1983; Paync and Munson
1985; Stallibrass1990; among others). Carnivores (almost exclusively dogs in the case of
Roman period sites in [taly) typically start at the ends of long bones, where the [ragile
cancellous bone is located, and follow with gnawing on the shaft. The presence of
carnivore marks helps reconstruct key events in the post-depositional history ol a faunal
sample. First, they testif'y that carnivores had access to the materials; however, this does
not always imply that these animals were given free access, or that these dogs were
necessarily kept on the premises. Sccond, although dogs may uproot buried bones. the
presence of carnivore marks generally indicates that the bones had been unburied tor some
period of time.

Table 11 lists the incidence of carnivore gnawing. Only seventeen sites, or parts thereof,
recorded such information; most provided nothing. This absence of information, however,
should not be taken as an sign that carnivores did not act on these remaining samples.
Rather, it probably indicates a lairly insignificant level of carnivore gnawing, and in some
cases total absence. Had carnivores done considerable damage to any of these saumples, |
would have expected some mention in the report, at least in those published following the
important studies of the effects of carnivores on bone assemblages in the early 1980s (e.g.,
Binford 1981; Brain 1981; Haynes 1980; Pavne and Munson 1983).

Overall, carnivores inflicted minimal damage on the bones from most ot thosc sites listed.
Approximately 65% of those sites with such information recorded "little” to no carnivore
activity. Their contexts support this result. Evidence suggests that the faunal materials
were buried quickly at the Lugnano cemetery and subsequently protected from most
carnivores. A similar argument applies to the bones in the Gravina pit (and presumably
Hipponion-Vibo Valentia, Cantone, and any animals which perished in the eruptions at
Pompeii, although data are unavailable). "Minimal weathering" on the Via Gabina bones
adds further support to the proposal of rapid burial here. Carnivores had limited, if any
access to animal remains discarded in the protective environments of the Naniglio, Vaste,
and San Giacomo wells/cisterns, as well as the Metaponto kiln, and the Cosa lagoon. |
expect a similar situation applies to other well deposits which make no reference to
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carnivore activity (e.g., Capaccio, Gravetta) providing that this is the primary disposal
context for the materials contained within.

Quantifying the amount of carnivore damage to a sample of bones is difficult. No
consistently applied test exists. Some researchers (Assad 1986; MacKinnon, in press)
calculated the frequency of gnaw marks on various skeletal elements and taxa. This
provides some information; however, such figures potentially underestimate the real
frequency of gnawed bones, considering that any bones completely destroyed or at least
highly fragmented beyond recognition by carnivore activity would not register in these
counts. Moreover, how would one recognize, let alone quantify bones crushed and
comminuted by carnivores that did not display observable gnaw marks? The ratio of
#teeth/NISP, calculated above in Table 12, may help. Teeth survive well amongst
carnivore damaged samples because they are harder and relatively unpalatable to dogs
(Payne and Munson 1985: 35), and so it is assumed that their higher incidence reflects
increased or intensitied carnivore activity. A comparison of #teeth/NISP values from Table
12 with the few available comments made on the incidence of carnivore gnawing in Tablc
11 offers some support. All but one of the sites (Monte Gelato-period 3) which reported
any carnivore activity have values greater than the 23.3 mean.

There are insufficient direct data on the incidence of carnivore gnawing to draw conclusions
about the differential treatment of bones from urban and rural sites; however, some general
comments can be made. Available evidence suggests that, aside from specially protected
deposits, the incidence of carnivore gnawing amongst rural sites is generally greater than
that shown at urban sites. Rural sites ligure prominently amongst those sites reporting any
carnivore damage, while the vast majority of urban sites provide no such information,
which, as mentioned above, may indirectly indicate minimal carnivore activity. The
argument tor significantly increased carnivore activity at Roman rural sites in [taly
compared to urban sites is supported il the #teeth/NISP ratios calculated in Table 12 and
displayed in Figure 2 do in fact measure, to some degree, this activity. The rural mean of
29.2 (n=18) is substantially larger than the urbanl and urban2 means (18.0 [n=16] and
20.8 [n=8], respectively), thereby supporting the notion of a greater incidence ol carnivore
activity at rural over urban sites. We might expect such a pattern, and for a couple of
reasons. First, rural life generally requires a greater number of dogs for shepherding,
hunting, and protection than would be needed normally in an urban setting of comparable
size and population. More dogs implies more gnawing. Second, many rural dogs largely
or exclusively tfeed by rummaging through middens, or by being tossed the occasional
dinner scrap, while urban pet dogs generally have access to fewer bones other than those
given to them by their owners or keepers.

Other Taphonomic Factors

Few reports mention anything about other taphonomic factors. A couple note the presence
of rodent chewed bones (e.g., San Giovanni, Lugnano). However, the damage is quite
minimal in all cases. The possibility of pigs ravaging the bone remains from the site ot San
Giovanni is considered, but these animals do not appear to be significant agents in bone
destruction here compared to the damage done by carnivores (MacKinnon, in press).
Although other faunal reports from Roman period sites in [taly do not specifically discuss
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the role of pigs as taphonomic agents, I suspect these animals would generally have limited
access to bone waste which accumulated inside abandoned structures.

As regards other taphonomic agents, some reports provide information about the number of
bones showing exposure (e.g., San Giovanni, Via Gabina, Li*gnano). The degree and
intensity of exposure is a good measure of the amount of time bone has been at the surface
subjected to the elements. Above-ground weathering often produces longitudinal breaks in
the bone and tends to erode the bone rapidly (Behrensmeyer 1978; Lyman 1994; among
others). Some weathering occurs after burial, but it is slight when compared to bones
exposed on the ground surface for extended periods of time. Fewer reports (e.g., San
Giovanni) detail information about post-depositional etching on bones, or attempt to
subdivide breakage patterns (i.e., spiral break, {resh break, break due to unknown cause).
More note the incidence of burnt bone (e.g., San Giovanni, Lugnano, Via San Paolo,
Girolamini, Via Gabina), but this is generally discussed in the context of cultural
modifications to bones, specifically cooking and food preparation. Cultural modifications
to bones (e.g., butchery, cooking, and bone working) will be discussed later in this thesis.

Sample Size

Table 13 lists the total number of bones collected and the total NISP for the sites. The sites
are arranged in decreasing order from highest to lowest NISP totals. Those sites which
span two or more of the three temporal divisions (i.c., Republican period, Imperial period
and Late Antiquity) are subdivided into their component phases, as designated in the
"Period" column. The total number of bones collected was not always reported, and has
been estimated in some cases. Sometimes the NISP figures record solely the number of
mammal bones identified. In other cases they record combinations of’ NISP figures tor
mammals plus some or all of the remaining classes of animals. Columns 7-11 list the
NISP values for each class of animal. This information could not be obtained for some
sites.

A review of Tablel3 shows that sample sizes and NISP values vary considerably. The
NISP portion of this is depicted in Figure 3. Just over halt of the total number of sites
register NISP values of less than 500; a great number of these are less than 100.
Approximately 44% ol the sites record counts of over 1,000 identifiable pieces, but only a
couple of these exceed 10,000. Clearly, caution must be exercised in comparing sites al
these numeric extremes, although this depends heavily on the questions being asked.
Gamble (1978) suggests that small samples can help to answer certain general questions
about the economy and diet at a site. He argues that many levels of inquiry, such as
ranking or relative percentages of domestic species, require only small samples. Davis
(1987: 46) provides a very rough guide. Ten identified bones will tell us which species
were exploited; 100 identified bones can tell us roughly in what proportion humans
exploited them; 1,000 identified bones can provide us with some demographic information
about the more prevalent species, while 10,000 identified bones allow us to reconstruct
better the complete demography of that once living animal population, and to examine
spatial and temporal changes in this at the site. While large sample sizes often do yield
more information, there is still much that can be done with samples in the 100 to 1,000 size
range, especially in terms of ranking a species' contribution to the diet and economy, and
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understanding various basic aspects about its exploitation. Nevertheless, there will be
occasions throughout this analysis where I will be forced to exclude sites with smaller
sample sizes, so as to reduce the effect they may have on skewing resulls and
interpretations.

Figures 4 - 6 present the number of sites per NISP sample size category according to site
type (Figure 4), region (Figure 5) and time period (Figure 6). Although it may be a bit
unfair comparing site type, region, and time period with NISP sample sizes, considering
the latter is heavily influenced by the amount excavated and the recovery techniques used,
some incidental comments may be made. Urban sites predominate within the larger sample
size categories, but they also account for the majority of sites with samples below 100
NISP (Figure 4). Rural sites comprise a great percentage of the number of sites within the
100 to 1,000 NISP range, but also occur in the 10,000+ category, as well as in the <100
category. All of the 15 special sites listed have NISP sample sizes of less than 5,000;
nearly two-thirds of them are less than 500 NISP.

Despite their multitude, no sites trom central [taly have NISP values greater than 5,000
(Figure S). Rather, northern [taly records relatively more sites above 1,000 NISP than
either southern or central [taly. The bulk of southern sites lies within the 100-1,000 NISP
range, but one tallies in the 10,000+ group.-®

According to Figure 6, Republican period sites generally account for relatively more of the
smaller NISP sample sizes, especially within the 100-500 range. The pattern tor [mperial
period sites is less distinct. Their relative number compared to sites of other time periods
generally decreases, albeit slightly, as onec moves from the smaller sumple sizes to the
larger ones, although Imperial period sites account for the majority of those sites above
10000 NISP. The standard for sites of Late Antiquity seems to follow a reverse trend than
those of the other two periods in displaying relatively more sites with larger NISP sample
sizes. While there are fluctuations, the overall pattern exemplified in Figure 6 as one
moves {rom low to high NISP sample sizes can be summarized as: Republican—decrease
in relative number of sites; Imperial —slight decrease in relative number of sites; Late
Antiquity —increase in relative number of sites. Considering that the results of the analysis
using the #teeth/NISP statistic indicated that preservation conditions seemed to worsen as
we moved {rom older to younger sites (see Table 12 and Figure 2), we might expect,
therefore, a reverse trend tfor sample sizes than is shown (i.e., poorly preserved and
subsequently smaller samples from Late Antique siles, better preserved and potentially
larger samples tfrom Republican period sites). Since preservation conditions do not accord
with the sample size comparisons, other factors must explain this pattern. Any number of

28 These patterns are certainly related to the excavation goals of the individual project, which may have a
geographic component. For example, archacological teams in northern [taly often undertake vast projects.
The region has typically been influenced by German zooarchacological research, especially that {rom the
Miinich school, under Boessneck. Animal bones are viewed as an important component to cultural
reconstructions, and efforts are made to retrieve them. Emphasis is often placed on the analysis of animal
size and its relation to breeding practices, thus large samples are ideal. Southern Italy has several large-scale
British, Canadian and Italian projects (e.g., San Giovanni, Roccagloriosa, Gravina), where again efforts were
made to retrieve animal bones. [n central [taly, however, there are a number of smaller projects, at which
animal bone recovery is not necessarily a goal of the researchers. As such, those faunal samples collected
from this region may be predisposed to be smaller.
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possibilities such as relatively more area excavated at Late Antique sites compared to earlier
ones, or tendency to excavate more bone-rich deposits at Late Antique sites, to address
only a couple, might explain why these sites contain relatively larger NISP sample sizes.
There is probably no simple answer.

Identification

A list of the mammalian species and taxa identified is given in Table 14. The information
presented is summarized according to site type. In light of the knowledge that modern-day
collections and manuals can reliably assist in the identification of animal bones from Roman
times, it does not appear that mis-identification is much of problem. I assume that the
identifications made on the remains used in this analysis are accurate to the best of the
researchers' ability.

By Roman times most of the animal species used by humans had been domesticated.
Therefore, domestication does not factor heavily in my analysis. [ assume that all of the
farm animals identified arc domesticated, unless otherwise indicated by the rescarcher. On
the other hand, [ assume that all the animals hunted are wild, unless identified as otherwise.
Some wild animals may have been tamed and some domestic animals might have escaped
and become feral, but these constitute rare exceptions and should not signilicantly skew
comparisons ratios of typical wild to domestic individuals among sites.

The data from Table 14 indicate that the remains of domestic mammals have been identilied
from every Roman period site in [taly where animal bones were recovered. Sheep/goat and
pigs occur at all rural and urban sites; cattle were identified at all urban sites and 93.3% of
the rural sites. Clearly these three taxa dominate the Roman diet and cconomy regardless of
the deposit. Equid remains register at over 80% ol the rural and urban! site types. but 60%
and less at urban2 and special sites. Horses are by far the most common equid identficd:
in most cases the percentage of sites with horses is around three times that of the
corresponding donkey and mule figures combined. Dogs bones were identified at over
two-thirds of the sites, and were especially prevalent amongst rural sites. Cat bones,
however, were infrequent finds amongst most site types, but were recovered at about 25%
of the rural and urbanl sites.

Wild animals are represented at more than 75% of all rural and urban2 sites, but ligure at
less than 50% of urbanl and special sites. Deer, and in particular red deer, are the most
common wild animal amongst all site types, usually followed by lagomorphs (especially
hare) and wild boar. Rural sites contain the greatest variety of wild animal species, while
special sites rate the least.

Rodent bones are not specific to any site type, but do occur in much greater frequency
amongst rural sites. In general, rodent species are two to three times more prevalent at
rural sites than at urban or special sites. Since the incidence of rodent bones depends
heavily on the use of screens in recovery, it is not surprising that rural sites also retain the
highest percentage of screened deposits (see recovery section above). Mice and rats are the
most common rodent species regardless of site type.
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One method of analyzing the taxonomic abundance of a sample is to compare the number of
species (NS) to NISP. Higher NS/NISP ratios indicate a greater variety of species at that
particular site, relative to the number of bones recovered, whereas lower ratios suggest less
variation in the faunal sample, perhaps the result of a cultural concentration on fewer animal
species. Table 15 lists the mean NS/NISP ratios according to geographic, temporal, and
site type groupings, condensed from the individual recordings for each site which are given
in Appendix 2. Only mammalian species and NISP counts are considered. Sites with
NISP values less than 200 as well as those marked with an asterisk (i.e., total number of
species not counted in these cases; estimated values used) have not been included in the
calculations for Table 15. Rodent species of little economic importance (i.e., mice, rats,
and voles) have not been included in either count. Dormice, however, are included in the
calculations because they were commonly consumed.

Although the number of sites within each temporal/geographic/site type group is often very
small (i.e., sample sizes generally {rom two to four sites) broad trends are still visible in the
data from Table 15 and Appendix 2. The data fairly consistently indicate that rural sites,
regardless of location or time period, have a higher number of different mammalian taxa
compared to other types of sites, especially if’ we do not include samples below 200 NISP.
This is consistent with the data presented in Table I4. Rural sites, in general, contain more
taxa. Moreover, the data from Table 15 suggest that rural sites in central and southern [wly
register a greater variety of mammalian taxa than their northern counterparts. The gradual
increase in mean NS/NISP ratios from Republican times through to Late Antiquity for rural
sites in central [taly suggests a concomitant rise in dietary diversity in this area. These
people appear to have added more variety to their consumed antmal resources over time,
especially by incorporating a greater assortment of wild antmals to their menu. A reverse
pattern is shown for rural sites in southern Italy. Here, the data suggest that alimentary
variety declined over time. NS/NISP ratios for urban sites tend to decrecase over time,
regardless of geographic area, suggesting a progressive decrease in dictary diversity. On
the basis of these data, therefore, Late Antique urban settlers appear to have consumed a
more limited range of mammalian species than their Imperial and Republican counterparts.

Quantification

Although there are a number of quantification methods used in zooarchacology, [ chose
NISP and MNI for this analysis. NISP values were consistently recorded for each site,
while MNI values were reported at more than half of them. Other quantification methods
were infrequently applied. Ten reports—Locri, Gravina-pit, Pompeii-Ganimede,
Colognola, Pozzuolo del Friuli, Pistoia, Stufels, Torcello, Innichen, Udine — tabulated
bone weights. Most of these sites were located in northern [taly. A diagnostic zone=?
approach was applied at two sites—Cozzo Presepe and Gravina (Watson). Two other
sites— San Giovanni and Lugnano—had used the meat and offal weight (MOW) method as
proposed by Vigne (1991) in the estimation of relative amounts of’ consumable resources,

29 The diagnostic zone method consists of recording pre-established zones on the bone material. For
example, a humerus may be subdivided into a number of zones such as the proximal end, the medial shaft,
the lateral edge of the medial shaft, the distal end, ete. The researcher then counts the number of bones
comprising each zone rather than the boue as a single unit. O'Connor (1989) provides turther information.
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while one report, Kaulonia, applied a similar, but not fully explained, type ol meat
estimation method.

Other methods of quantification, including MNE, MAU, MUI, MGUI, Lincoln Index
MNI, etc., could not be used in this report. They were not reported for any site, and were
too difficult, if not impossible to calculate on the basis of the data available.

The overall focus of my research is to obtain a clearer picture of the relative contribution of
the animal (especially mammalian) taxa represented that will reflect their importance in the
economy and diet of Roman [taly. As such, | rely not so much on the actual values and
frequencies given by NISP and MNI statistics for the animal bones collected at each site, as
on the ordinal ranking and relative abundance of each taxon in comparison with other taxa
both within and between sites. Neither NISP nor MNI counts should be considered
absolutes, but each may be used in order to provide an approximate view of the vanation in
taxonomic abundance between sites, provided the criteria for their calculation remain
consistent. Since I was dealing principally with mammals, all of which generally contain
the same number of identifiable bones (except for minor dental and metapodial difterences),
[ chose NISP as a quick and cfficient indicator of species abundance and rank. As noted
above, NISP was the only quantifying vanable used for a number of sites reported in this
analysis. Therefore, in the absence of other markers [ must rely solely upon NISP
comparison for these sites.

NISP Analysis

Table 16 lists the requency of individual mammalian taxa according to NISP figures. The
sites are ordered according to geographic region, temporal period, and site type, again
beginning with S/1/r3Y sites and progressing to N/3/u2 sites. Several sites with deposits
which date to different time brackets within a temporal period have been broken down into
their component parts (e.g., Gravina has been divided into 7th-2nd BC deposit and 2nd
BC-1st AD deposit). Subdivided phases are noted in parentheses.

With a few exceptions, most notably several of the special sites, the data from Table 16
indicate that cattle, sheep/goat and pig command the greater NISP values. Generally, pigs
display the highest percentages, followed by sheep/goats and cattle, although there arc
fluctuations in this ordering. Sometimes cattle are more frequent that pigs. [n any event.
the predominance of these three taxa at nearly every site underlies their importance in the
Roman economy and diet. The contribution of cattle, sheep/goats and pigs will be
examined in detail later.

Aside from recognizing the predominance of cattle, sheep/goats and pigs, it is difficult to
determine broad patterns in the data from Table 16 without clustering the sites into smaller
groups. Figures 7 and 8 present the mean frequencies for the eight mammalian categories
(i.e., cattle, sheep/goat, pig, equid, dog, cat, wild mammals, and rodents) in Table 16 with
sites grouped by shared region, time penod and site tvpe. Only sites with total mammalian

30 Abbreviations will be used to designate geographic region: temporal period: site type groups. "S I r"
stands for Southern Italy/Period | rural sites, "N.3.u2" abbreviates Northern [taly Period 3 urban2 sites. See
the list of abbreviations for "zooarchaeological data” at the beginning of this thesis for full codes.






