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Abstract

The Later Iron Age in Britain was a transformative period: material culture,
settlement patterns, technology, trade networks, and the structures of power
changed, creating the conditions which attracted the attention of the
Romans. In turn, the Roman comegtibrought another wave of change and

societal reorganization.

Radical changes in the relationship between humans and domestic animals
are known for the Roma#rBritish period, while diachronic developments
were much less obvious during the Iron Age, due to dating issues and less
substantial material evidence. Therefaresearch on the subject has so far
mostly treated the Iron Age as a uniform and static continuum or focused on

the subsequent impact of Romanisation.

Since the relationship with domestic animals is a pervasive aspect of pre
industrial societies, this thesis argtleat assessing its changes during the
Later Iron Age is a fundamental step in the understanding of the British Iron
Age societies.

Zooarchaeological techniques, with a focus on osteometry, have been used
to characterise humaamimal relationships in eastern and southern Britain

in this period. The increasing reliance on sheep has been linked to their use
in areas where landscape featulimited access to pasture and to the

colonisation of new lands.

The extent and pace of change indicated a broad pattern of continuity of
practice, with relatively uniform livestock types and management strategies
until the very end of the period. This has been discussed within the context
of changes in arable farminggttlement pattern and material culture. The
conservativeness of herding practices and their geographic patterning have
been interpreted as signs of a successful system which promoted
demographic expansion and contributed to the secomomic
developmentshat are suggested by the changes detected in the material

evidence.
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CHAPTER1
Introduction

The idea behind this thesis stems from my interest in the Iron Age, the
understanding of how societies work, and our relationship with other
animals.Combining these interests into a research project has been an
incredible opportunity for me to learn. | can only hope the reader will find

some of the same value and pleasure in reading it.

1.1 Research aims and questions

The main aim of this thesis is to investigate change during the English Iron
Age from a zooarchaeological perspective. Previous research has
highlighted substantial changes in the relationship with domestic animals at
the beginning and after the end of Reman presence in Brita{Albarella,
Johnstone and Vickers 2008; Holmes 2014; Rizzetto, Crabtree and
Albarella 2017) This suggests that major so@oltural changes are
accompanied by changes in animal husbandry.

Animal husbandry during the British Iron Age is not a neglected subject per
se. The literature counts hundreds of faunal reports and some useful regional
and/or period reviews have been published over the last 30(I=ltby,

1996; Hambleton1999; Albarella2007; AlbarellaJohnstone and Vickers
2008; Hambletoy2008; Maltby 2016; Albarella2019)

It is, however, a subject that has suffered from a strong chronological and
geographic bias: most of the large assemblages come from site periods
located in Southern England or dated to the Late Iron Age (often to its very
end), and very few sites have ba Middle Iron Age and a Late Iron Age
phase. These and other issues with the archaeological record make assessing
change over time a difficult, but necessary, task.

The Later Iron Age was a transformative perisele( Chapter® and3) and

one when the relationship with domesticated animals has been suggested to
be particularly stron@Hill, 1995; Rainsford and Rober¥13) therefore it

is reasonable to expect developments in animal husbandry. This thesis will
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try to assess the degree of change in animal husbandry practices and relate it
to other aspects of societal change by answering the following set of
research questions:
Are domestic livestock type and management part of a static or
dynamic phenomenon? And to what extent?
If there was change through time, how was it related to the social,
economic and cultural transformations that we know were happening
during the Later Iron Age?
How did people respond to demographic pressure and a changing
landscape?
How homogeneous were animal husbandry practices? Can we detect
local and regional differences?
Do any of the processes related to animal husbandry and
consumption that we attribute to the Romans in Britain a

continuation of a Later Iron Age trajectory or tradition?

1.2 Summary of chapters

This chapter@HAPTER 1T INTRODUCTION) introduces the research
guestions, defines the chronological and geographic framework, and
discusses the assumptions and approaches adopted in the thesis.
CHAPTER2T SOCIETY AND CHANGE IN THELATER IRON AGE, summarises

and discusses the body of archaeological research on the British Iron Age
focusing on the aspects relevant to the reconstruction of how society and
economy worked.

CHAPTER31T AGRICULTURAL ECONOMY AND ANIMAL USE IN IRONAGE

BRITAIN: A REVIEW, discusses previous research on animal and plant
economies in this period to create a framework to interpret the data
collected and better define the research questions and hypotheses to be
tested.

CHAPTER4T METHODS AND RECORDING PROTOCQLdiscusses the

zooarchaeological methods and techniques used in the analysis.



CHAPTERST SITES AND MATERIALS, presents the sites that have provided the
primary data for this project. Data and interpretation from the original

reports are briefly summarised. It also mentions the sites from which the
comparative osteometric data used in Chapter 7 have been garnered.

In CHAPTERG T RESULTST THE ANIMAL REMAINS FROM THE CORE SITEShe

main body of zooarchaeological data from the core four sites is analysed
and interpreted.

CHAPTER7T RESULTST LIVESTOCK TYPE AND SIZE INLATER IRONAGE

focuses on the analysis of osteometric data from both the core assemblages
and that obtained from the literature or kindly provided by other researchers.
In CHAPTER8T Discussionthe results from Chapters 6 and 7 are further
discussed and contextualised to try and address the research questions
proposed at the beginning of this chapter and expand on the considerations
presented in Chapters 2 and 3.

CHAPTER9T CoNcLUsION summarises the main findings of this research,
critically assesses the approach and design of the project and suggests future

directions and desiderata fibie research on this topic.

1.3 Chronological and geographic frameworks

1.3.11lron Age chronologies

The sequence of the British Iron Age has been traditionally divided into an

Early Iron Age (EIA from now on), a Middle Iron Age (MIA) and a Late

Iron Age (LIA). There are, however, several variations in the literature, that

are currently used dependingorh e ar ea, authoros preferen
archaeological record of the site. Some of the most commonly adopted

schemes are reportedTiable 1.1.

The variability in the sequences adopted stems from a series of issues in

dating due to regional variability in the sequence and in the reliability of the

ceramic typologies on which the dating is based. For example, Scored Ware

and Plain Ware pottery indStern England have been used to assign a MIA

chronology to archaeological contexts. It has, however, become apparent
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that these ceramics were still being produced until the end of the Iron Age

(Brudenel] 2013)

Although a distinctive LIA has been identified in the see#ist of England

and then applied to other areas, the dissatisfaction with its applicability

outside of the soutkast has led to the adoption of the simpler concept of

the Later Iron Ag€Champion2016) The last decades of the Iron Age are

d aCobins,2016)anémoeBe | gi c 6
frequent imports allow for a tighter chronology.

usual ly

However, for analytical purposes, further categories had to be adopted.
Many of the earlier sites had chronologies that straddled between the MIA
and LIA, without reaching the last decades of the period or allowing their
distinction. In this thesis, thesell be mostly referred to as the Mid to Late
Iron Age (MIA-LIA). Conversely, many of the later sites or phases had very

short occupations, dated to the end of the first century BCE and/or to part of

easi est t o

the first century CE. These will be referred to as Ltd#gsfollowing

Cunliffe's (2004)scheme. When possible, the finer subdivision between

MIA and LIA will also be kept, to give more insights into the diachronic

developments.

Hill 1995

Cunliffe 2004

Haselgrove and Pope
2007; Haselgrove and
Moore 2007

EIA 700-450 BCE

Earliest IA 806600
BCE

EIA 600-400/300 BCE

Earlier IA 806400/300
BC

MIA 450-100 BCE

MIA 400/300-100 BCE

LIA 100 BCE to 43 CE

LIA 100-50 BCE

Latest IA 50 BCE to
~50 CE

Later |IA 400/300 BCE
to 43 CE

Tablel.1. Subdivisions of the Iron Age according to different authors.

1.3.2Thegeographidramework of this research and its scale

r
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Since a few regiongHambleton 2008; Albarella2019) and national
(Hambleton 1999)reviews on the topic already exist, this thesis aims to
bridge the gap in scale between those works and the individual site reports.
Zooarchaeological research, especially when investigating animal
husbandry, requires large sample sizes to be effective.

Because of that, the choice of sites and areas to investigate was conditioned
by the availability of the faunal material. Due to the scope of most of the
commercial excavation and the nature of the archaeological evigéarge
assemblages are hard to come by. Therefore, it was not possible to select
small areas to investigate in detail without losing the connection to the
larger scale.

It was decided to select a few sites within a broader region and directly
record data from their assemblages, discussing their results within a
framework of background knowledge that is summariséthiapter 3and
comparing the recorded osteometric data with data from other sites

The choice for the region fell on Eastern England, while Wessesed for

its comparative value.

Eastern Englandis a region arbitrarily defined for this thesis. It is located
bet ween the Thames and the Humber,
and open s et t(Figarelelndefioed gyCunlidffep (ROG4gand

to the distribution areas of the Breed@éncaster group ceramics from the
Middle Iron Age and Aylesfor@&warling group ceramics during the Late

Iron Age(Cunliffe, 2004,pp.70i 125) The data used in this work comes

from sites in the modern counties of Essex, Hertfordshire,
Buckinghamshire, Cambridgeshire, Bedfordshire, Northamptonshire and
Lincolnshire. The area is large and relatively uniform in the archaeological
evidence. It haalso been subject to recent urban development and
extensively researched, making it ideal for data gathering.

Wessexs one of the regions whogeehistoricrecord has been better

studied. Many of the type sites used in the early research on the Iron Age

! Not only most Iron Age sites are extensive, making it impractical to excavate whole
features, but many areas of the country (e.g. the wvegtit) do not present soil conditions
favourable to the preservation of bones, significantly reducing their chaneeovery.
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are located ihis area and it is still central to the broad archaeological

narratives on this period. It constitutes the core of the area that Cunliffe

defines as the OfFigurdll)ort dominated zonebd
The Upper Thames Valley is a relatively small and area and is part of the

Ovill ages and o p dtiasosften dedn stadedchas partgfr oupi ng.
southern England, buisiposition at the junction between the other two

regions makes it an ideal linklthough the zooarchaeological data is not

particularly abundant, the area has been extensively researched and the area

will be mentioned throughout the thesis when relevant.

50 100 km

Figurel.l. Map of southern and eastern Britai:]
6HIi I I fort domi n a(Cunlife 20 p.e4pFiguredt.3)Tleedreds autlined in
solid colours represent the counties where the sites mentioned in this thesis are located.

1.4 Research approach

This section will summarise the basic assumptions and approaches
employed in reviewing past research on the British Iron Age and
interpreting the new data to answer the research questions.



1.4.1What does animal husbandry have to do wahietal

change?

The relationship between humans and other animals goes well beyond
simple subsistence. The social and symbolic importance of animals is well
rooted in their pervasiveness, the countless uses we make of them and the
sense of empathy we feel for them duéhtgir animate natur@Russell

2011,ppai 10).

Farming practices are tied to the social structure through their ramifications
in dietary regimes, land use, mobility, property, and the division of labour.
The production of surplus is the base for practices centred around wealth,
trade, storage, and riskanagement.

Domestication has been one of the most radical revolutions in human
history, and the role of animals and plants has changed through time hand in
hand with the other developments of human societies.

The entanglement between society and livestock is relevant for all societies
practising farming, but it is especially pervasive for-ipetustrial and

relatively unstratified societies where most of the populations would have
been involved in its rearingisome capacity.

Given the complexity of the subject, the evidence from animal bones cannot
be used alone to reconstruct social change, but it can be contextually
analysed along with other strands of evidence to explore selected aspects of
the inner workings of society.

The results from the faunal analyses will therefore be interpreted alongside

the evidence from the archaeological literature present€tapter 2 and 3.



1.4.2 Assessing change

Since change is at the core of the majority of the research questions behind
this thesis, it is worth discussing how this concept will be treated in

relationship with the material evidence available.

1.4.2.1The nature of change

Up until the 1970s, a widespread preconception in the archaeological
literature saw the Iron Age populations of Britain as timeless and primitive
(Collis, 2007) In this context, the possibility for change could have only
been brought about by the invading Belgae and the civilising Romans.
Although the archaeological narratives have substantially changed ever
since (se@.21 Background studigsthis idea is still present to some extent
as an implicit stereotype. The silence of the written sources, the
ephemerality of the material evidence, and the substantial issues in dating
(seel.3.1i Iron Age chronologigshave contributed to its persistence. This
is particularly true for zooarchaeology, where the investigation of change
within the period has been very limited so far.

The critique of the invasionist models during the 1960s and 1970s has
modified the interpretation of the Iron Age sequence, emphasising
continuity and gradual change. Initially, this has mostly meant shifting from
an imperialist to a postcolonialist poioit view.

The coreperiphery models used to interpret the archaeological record
largely implied that change in Britain could have only happened as a
reflection of the developments happening in the Mediterranean world. It
has, however, also set the foundation foremacent interpretatior(s.g.

Hill, 2007; Sharple2010) giving agency to the Britons in terms of local
development and negotiating the adoption of foreign objects and cultural
traits.

However,Barrett and colleagues (201dntiqued the gradualist approach

noting that it has made researchers complacent with the vague and loose
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chronologies available. This has impaired the recognition of horizons of
change and caused a failure to describe the developments within this period.
In response, they suggested that we should look at change during the Iron
Age as a history of punctuatequglibrium, rather than one of continuous
evolution.

Even not considering the general issues related to chrondld@ygi( Iron

Age chronologiesand scalel(.3.2i Thegeographidramework of this

research and its scaléhe zooarchaeological evidence is rarely able to
identify punctual events, and it is best used to understand change in the long
duration. Therefore, even if some Iron Age events can be placed in time
(e.g. the reappearance of gold and introduction iolage, the making of

rotary querns and whe#irown pottery, the adoption of brooches in clothes
fastening, etc.) we cannot completely reject the gradualist approach in
investigating animal husbandry.

Rather, we can work with the available data and narratives to assess the
quality and rate of change, qualifying individual aspects of animal

husbandry practices as conservative or dynamic. To do so, the next section
will explore the possibility to adoptraugh unit of measure for societal

change.

1.4.2.2Romanisation as a yardstick for societal change

The process of cultural transmission happening at the turn of the millennium

is often defined as Romanisation. It can be defined as the complex of

processes in which Adiverse indigenous p:i
or aligned themselves with the Ranm  E m [Barretel697,0.52).

This term, if interpreted superficially, obscures a variety of influences (to

describe which equally misleading terms such as Gallicisation or

Germanisation have been created). It may also assume wholesale passive

adoption of foreign cultural elements, \ehihe evidence shows that people

from different parts of Britain, and different social groups, reacted and

adapted differentlyMoore 2016) Furthermore, the transmission was not

unidirectional, with Britain and Northern Gaul between the Later Iron Age



and the Roman period formi gmea fizone of
2001, 191)

Since the Empire itself was never ontologically a unified reality, but rather a
Aproduct dBarrett 1997¢p®9), bathdod the people who lived

in it and those who study them, the rese:
i nvestigating Romanisation in practice,
and the ideal, r at(Bagatfl®OhpHd). t o reify the |

It is then more productive here to avoid abstractions and focus on the more
functional socieeconomic aspects of Romanisation. These can be best
intended as a dialectic process mediated, among other things, by the way
Rome managed its conque@¥dllett, 1992) In the beginning, the Empire

was not a centralised economic imperialistic structure, but rather a loosely
decentralised administration which created, manipulated and absorbed the
local aristocracies to manage territories whose scale and diversity would
have rendered otherwise impossible to control. Conquest itself was driven
by a system in which the 6Romand elites
political prestige and personal wealth, then used to maintain extended
networks of clientage. Given the magireoccupation of the Roman elites

was towards internal powers struggles, provinces had a good degree of local
autonomy.

Whatever the participation of the local authorities in broader networks of
political power and wealth was, what was more important is that their
privileged access to the Roman world granted them the possibility to access
a vaster spectrum of ways to ex@déseir identity through material culture

and practicesThis in turn created new needs that had to be, at least in part,
satisfied by local productions, constituting a driver of change in the life of
the general population. The other two major drivereveanstituted by the
logistics surrounding the large (and foreign) military apparatus, and the
introduction of a taxation system treattailed at least in part, the use of
currency.

The material manifestations of these changes are very evident in the
archaeological recorgee Chapter 2 and,3nd they are very well studied
thanks to the privileged place that the Roman period has had in the history

of archaeology (both in terms of the cultural interest it elicits and the
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permanence and ubiquity of its remains). It is therefore not surprising that

Romanisation has taken to be synonymous with change, to the point of
relegating the I ron Ages and their &édbori
position of a static continuum, a alidyll (or backwater) where diachrony

is secondary until its very end.

This bias is not only a matter of lack of interest or skittedness, rather

it stems from the practical issues mentioned above. Since it is always easier

to proceed from known to unknown, the transition from the Iron Age to the

Roman period has largelsiken precedence and spotlight.

For as much difficult, or frustrating, the investigation of change during the

Iron Age might seem, it is nevertheless important to push the boundaries of

current knowledge taking advantage of the great mass of data collected in

the past decades.

Instead of being discouraged by this gap in knowledge, we can use the

relatively known measure of the Roman period both as a guide to know

what questions we want to ask, and as a yardstick to measure the reliability

of the answers we get.

For this research, the knowledge and data about the Iron Age/Roman

transition gathered from the literature will be used comparatively to assess

and characterise what can be considered as change during the Later Iron

Age. Change is not always sudden andréi®, and especially when

discussing concepts as complex and multifaceted as society and time, it

should rather be regarded as continuous or fuzzy. If the Roman conquest

represents a revolutionary and relatively abrupt change in the way of life of

the Ealy Britons .87 The Roman conquest and its consequerg:8s

Agricultural change in Romantimes t hen it can be used as
measured to place single or compound asp:

from continuity to radical change.

1.430n tri bal i dentity and o6Cel ticdo

The narrative on European Iron Age identities and spolitical structures
has been long dominated by the application of the concept of tribe. This has
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been fitted on a framework constituted by the toponyms and colonial?abels
that survived in classical sources, and the assumption that they were
centralised political entities whose capitalthe oppidd were then adopted

by the Romans as administrative centres. Tribes were bounded entities, in
which territory and social grougpincided.

This blanket approach has been applied to Britain as well, fitting the earlier
interpretations of the then very limited known archaeological record to the
contemporary understanding of a relatively sroatpusof written sources.
Furthermore, the concept of tribe emerged frofi @nhtury perceptions of
pre-industrial societies, and it has never been fully disentangled from those
assumptions, even as anthropological approaches developed and became
more critical (sedoore 2011for a full review of the historiography of the
term and its implications for British Iron Age studies).

While alternatives to the term have been proposed (e.g. chiefdom or
people), trying to replace it with another has tended to leave the perception
of these societies unchanged.

There is a number of factors contributing to the difficulty of proposing
convincing alternatives: the scarcity of material evidence, the way some
conceptdunderlying these narratives are interiorised in our society, and
their comfortable vagueness that allows us to use ethnic labels to build a
working framework.

So far the most common and productive reaction to the adoption of this
model has been to disregard the tribes altogether and treat the Iron Age as a
fully prehistorictime (as argued bMill, 1989), proposing models of social
organisation based only on the archaeological evidence and ethnographic

analogies.

2n the sense of generic names used to déffiegeographic location or social status of
human groups by other§hese names disregardebat these groupsecognised as their

own identity,wereadopted by the Roman administration, arete lateffossilisedin
historiography These might well represent actual identities adopted by the locals in
reaction to the conquest but can hardly be thought to represent the realifcohpueest

social or political entities. Sédoore (2017 for examples of this process in the more recent
European colonial past in Africa and America.

3 The idea of nation state, the existence of political borders, the primitiveness of societies
that do not adhere to our standards, just to cite a few.
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Although this approach limits somewhat the ability to attribute geographic
trends to cultural differences, and it does not fully preclude the possibility of
unconsciously leaning onto interiorised preconceptions, it is also less

misleading, and it is thefi@re adopted in this thesis.

1.4.4Re-analysing assemblages

Three out of four of the core assemblages come from old excavations and
have already been recorded and thoroughly published by other
zooarchaeologist&(11 Selection criterip The range of methods employed

IS, however, very diverse, making comparisons difficult. Furthermore, the
scope and approaches used in these faunal reports are not only diverse but
also influenced by the time they were written.

Recording again all or part of these assemblages with a unified protocol,
tailored for the research questions of this thesis, will provide better and
more uniform data, and a better understanding of the practices for which

they provide evidence.

1.4.5The focus on osteometry

The collection and analysis of new data in this thesis focuses heavily on
osteometric analysihapter J. There are two main reasons for this

choice.

The first is that it represents an objective measure of change. This provides
a clear research hypothesis and the possibility to test it: did livestock type
change through time? Livestock improvement was a widespread practice
across the Roman Emptré&vidence for the start of the practice during the
Late Iron Age would support the idea that contact with the areas of
continental Europe already subject to Roman dominion was a substantial

driver for change.

4This is attested in various former Roman provinaeguding Britain(e.g. MacKinnon
2010; Duval et a).2013; GrauSologestoa2015; Groot2017; Trentacoste et a027).
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The second is that osteometry has so far represented a neglected aspect of

the zooarchaeological research in this period. In the words of Umberto
Albarella(2019,p.104y A Evi dence of the morphol ogi ca
Iron Age livestock is frustratingly limited. This is only partly because of the

limitation of the datasets, as more than 70% of the reports ignore this

guestion altoget her 0. ofZobaechaedlogicale, whi | e o1
evidence can be fruitfully investigated by reviewing the literature, the

collection and analysis of osteometric data in this work contribute with a

considerable amount of previously unavailable evidence.
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CHAPTERZ2

Society and change in the Later Iron Age

2.1.Introduction

This chapter will review aspects of the archaeological record and the history
of studies that are relevant to the reconstruction of how society worked and
changed during the Later Iron Age, with a focus on topics that have
ramifications in our understandjrof the farming economy, which will be

explored in further detail in the next chapter.

2.2.Background studies

A critical understanding of the inner working of an ancient society cannot
be separated from that of the way the knowledge about its archaeology has
developed over time. Over time, Iron Age studies in Britain have
demonstrated great interest in sefiedion, andseveral studies made

useful contributions to the subjg&vans 1989; Hill, 1995a; Cunliffe

2004 pp.3-24; Sharples2011; Champion2016; Collis 2019; Hingley

2019)

It is useful to summarise, in broad strokes, the trajectory of these studies in
order to better navigate the sea of interpretations and narratives concerning
life in the British Later Iron Age and define what kind of change in the

archaeological record cdoe related to societal development.

To do so, | will proceed by describing major developments in chronological
order while specific themes will be discussed in the next sections. Given the
little space that can be dedicated here to this subject, the account will have
to be concise and sommies simplistic, but references to other works that

treat the matters in more detail are provided in relevant sections. The studies
on technology and craft techniques, trade and exchange, coinage, and art,

while influenced by theoretical and methodologdalelopments in
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archaeology, proceeded in parallel with the Iron Age studies without
suffering substantial slumps in interest. Although they have been influenced
and used in the broader discussion on society, their histories as autonomous
specialisms are not strictly rekmnt to this review and will be mentioned

only in passing.

We can trace the beginning of Iron Age studies well before their
formalisation into an independent sdiscipline in the 1930s and 1940s,
with notions of a Celtic past tracing back to the fifteenth century and
informing much of the romantic ideas thatlstieigh on the perception of
this period in the scholarly discourflames1999; Collis 2003; Cunliffe
2003; Pope 20229nd its relationship with the publfelingley, 2019)

It is however with the early 19&entury sacking of barrows and amassing

of artefacts from casual discoveries thathistoricmaterial cultures raised

the interest of collectors setting the foundation for future scholarly interest
and interpretation. At the time, on the European mainland, some important
discoveries (e.g. the sites of Hallstatt in 1846 and La Téne in 1858) and
classificatory work on archaeological collections (first by Thomsen in 1836
who suggested the existence of the Iron Age, followdte ensuing

decades by the ever finer classification of Halstattian and Latenian
materials) were creating the conceptual frameworks against which the

British finds could be interpreted.

The last decades of the century saw important milestones with the first

studies of historical | inguistics on Cel:
"Celtic Britaind in 1882) and the first
which brought attention to the imgiance of studying occupational debris to

reconstruct the lives of ancient populations (seminal in this sense was the

work of Augustus PitRivers in some of his earliest excavation such as that

of Mount Caburn in Sussex in 1878). In 1890, Arthur Evangublishes

the LIA graves from Aylesford (Kent) which, with their rich set of interred

goods, opened the Iron Age studies to the ideas of diachronic change and

regional cultural difference3his was also the moment when the link

between the material culture found here (and later in other sites) and
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historical evidence was first explored, interpreting the graves as proof for

the Belgic invasions mentioned by Caesar.

Building up on all the data available at the time and the development of
invasionist theories, Christopher Hawkes proposed in the early 1930s the
ABC system, in which to every phase corresponded a new wave of invasion
from the continent. The next 30 yearsre dominated by this culture

historical framework which was refined and tweaked by various scholars
but never rejected. In this context, we see the first emergence of two
different schools of thought and broad conceptualisations of the British Iron

Age, led by scholars of the smlled ‘dominant’ and 'subversive' persuasions

(Sharples2011]) o6 Domi nant 6 schol ars were those w

societies as strongly hierarchical and warlike and focused their research on
central sites (in particular hillforts) and cultural change, with the historical
accounts (both classical and medieval) stroteggling their interpretations.
Conversely, 6ésubversiveb6 schol ars
landscapes and continuity, representing Iron Age society as largely

egalitarian and peaceful and drawing from anthropological analogies.

This contrast was not absolute, as many scholars could be positioned
somewhere in the middle, but the dialectic relationship between the two
extremes of the spectrum has informed the development of the discourse on
the Iron Age for almost a century. Thigkdhte has been at times somewhat
unnecessarily vitriolic and the polarisation has inhibited more innovative
approaches from a broader and more plural base. In fact,-ttslso
Osubversived proponents are mostly
male scholars at prominent institutions, and it has recently been argued that
the subversive views have ultimately become predomiiéingley, 2019)

This dualism has, however, driven the debate so far, and it has had, at least,

the merit of questioning the basic assumptions we have about past societies.

During the 1930s two landmark excavations contributed to the discourse.
Mortimer Wheeler, with the excavation of the hillfort at Maiden Castle in
Dorset(Wheeler 1943) drove the attention of the public, sparking public
interest and a period focus on the excavation of hillforts. He also applied the

ABC system to his finds, amending it and anchoring it to the absolute
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chronology of continental Europe in a fundamental step of the
popularisation of this framework. Roughly at the same time, but further
away from the spotlight, Gerhard Bersu worked at Little Woodbury in
Wiltshire (Bersy 1940) a small enclosed settlement whose excavation set a
fundamental example of the importance of rural settlements to reconstruct
the daily life of ancient people. Together with the introduction of
methodologies developed elsewhere in Europe, Bersu's merit lies in
revolutionising the interpretation of Iron Age sites by correctly using large
postholes to identify roundhouses, and by interpreting pits as storage

facilities, whereas these had previousfen seen as dwuaut dwellings.

By the 1960s the narrative of subsequent invasions began to find opposition,
with Roy Hodson and then Grahame Clark rejecting it in favour of
indigenous development. The abandonment of cultural historical approaches
with the paradigm shifting to processaathaeology helped clear out the

assumption and terminologies of traditional Iron Age studies.

Hodsonds model e mph a spreBistody, insuwarty, i nui ty acr
gradual change, and economic development over cultural cidndeon

1964) In 1971, a reassessment of the available knowledge led Barry

Cunliffe to publish the first edition of his Iron Age Communities in Britain,

a monumental work of synthesis that has dominated Iron Age Studies to this

day and had its 4th edition published®04(Cunliffe, 2004) Although, as

we will see, the narrative presented by Cunliffe has been amended over time

and convincingly and relentlessly challenged on almost every aspect during

the intervening decadé€ollis, 1977; Haselgrovel986; Hill, 1995a, 1996)

no other scholar has so far attempted a comprehensive survey on the same

scale, and very few have explicitly attempted to explain social organisation

on such a large scaklill, 2007) leaving Cunliffe's work in its position of

essential reading to approach the subject and a cornerstone that "sets the

research agenda for others to follow or react agafhtit’, 1995a p.52).

This model of the I ron Age foll owed Hods
Central Place Theory, social evolutionism, and the idea of a universal Celtic
society. Cunliffebds narrative can be bri

formulations betweethe 1970s and 1980s, and for the Wessex region) as
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follows: during the EIA a dominant, warlike elite inhabited the hillforts,
which functioned as central places for wadifined tribal territories,

managing the redistribution of resources within and controlling trade
without; during the MIA the hillforts &came fewer, controlling ever larger
territories that eventually developed into the tribal kingdoms of the LIA.
Social forms and cultural practices are recognised by filling the gaps in the
archaeological record with the classical accounts of Britainfend t
continent, and those from medieval Ireland (following the ideal of a pan
European and lonljving Celtic culture; se€ollis, 20110on the pseudo

historical pitfalls of this approach).

During the 1980s the interpretative focus shifted to cultural transmission
with the application of corperiphery modelgHaselgrovel1982; Cunliffe
1988)in the relationship with the Mediterranean world. This was favoured
by the abundance of finds related to craft production and distribution and
the introduction of novel analytical techniquesll, 1995c) These models
identified the cause of change in the increased frequency of imported
objects from the continent in the sowghst of England from c. 120 BCE:
these materials were interpreted as evidence for asamje commodity
trade with the Mediterraan which the local elites would have promptly
monopolised, causing increased social stratification and the birth of a local
core area from which social change would have spread to the rest of the
island(Hill, 2007) The 1980s also saw an increased interest in
zooarchaeological and archaeobotanical stugiél, 1995c) which

followed and contributed to a new interest in understanding the

environmental context of sites and their economic system<{sgaer 3).

The 1990s brought a radical change in the pattern of archaeological
investigations as the practice of rescue excavation and systematic survey
became more widespread. A flood of data became gradually available from
the largescale developmenéd excavatiorof sites that were not targets for
academic research, bringing about both opportunities and challenges
(Moore 2006)

The reverberations of this phenomenon have not been homogeneous, and

the geographical imbalance of investigations, biased towards the south of
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England since the inception of Iron Age studies, and more recently to the
east, has significantly reduced over time. Regional studies have flourished
in the last couple of decades, but the overarching narratives are still very
much based on the work domethe aforementioned regions. This is in part
tied to the development of the discipline, whose focus has shifted over time
on specific themes forsaking the need for synthesis, in part due to the nature
of rescue excavation. This last is on one hand fataeghe site scale, not
lending itself to largescale studies and, on the other hand, is primarily led
by privatefunded development which follows current seemnomic

patterns of wealth and demography rather than a research agenda. In fact,
the areasvhere excavations are more frequent correspond to the richer and
more densely urbanised areas which largely coincide with the same areas

where the archaeology is already better known.

One notable feature of Iron Age studies in the 1990s was the focus on belief
and behaviour of which examples are the plethora of studies on the
orientation of houses with their implied correlation with cosmological
beliefs(Speed2010)and the influence of symbolic behaviour behind

patterns of depositiofHill, 1993) While these topics have the potential to
influence the reconstruction of Iron Age society (for example at the
household scale), the focus has mostly been on the symbolic meanings of

space, structured deposition, and ritiill , 2007)

The limited debate on social organisation between the 1980s and the 1990s

focused mostly on the Wessex hillforts and the Scottish brochs. The

argument has been roughly summarisedtity(2011), for the sake of

simplicity, as an opposition between Oohi
OHi erarchsd are proponents of ideas of |
theoretical approach and broad conclusions with the model first proposed by

Cunl i fvfe¢ | edlséd di spute the assumptions be
and envisage more horizontal societies using hillforts and brochs as

communal gathering sites and habitation.

Such a need to break away from hierarchical models became central
between the 1990s and 2000s with attempts to draw on alternative models of

pre-industrial societies to create a new consensus. Some notable examples
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of this new approach are represented by the adoptiGnuofiley's (1995)
heterarchical modgArmit, 2007; Cripps2007; Moore and Gonzéalez
Alvarez, 2021) Germanic mode of production (GMP) according to
structural Marxisn(Hingley, 1984; Hill, 1995a) grid and group matrix for
social analyse€Sharples2010, 2011)segmentary societié€slill, 2011)
and anarchyArmit, 2019)

Some implications of these models will be further discussed in s&con
but it suffices to say here that, although the models and interpretations are
many, a wide consensus has been reached on interpreting society in the

British Iron Age as plural, fluid and having ntnangular social fornts

The 1990s also saw a shift in focus to regional analysis, which highlighted
how previous narratives were mostly built on the available evidence from
Wessex at the time and not necessarily representative of other areas nor of
the complexity within Wessexsielf (Davis, 2011) This led in the ensuing
decade to a rethinking of the temporalities implied by the material record,
with the understanding of the Middle Iron Age as a formative period and the
adoption of the concept of the Later Iron Agfaselgrove and Moore

2007)

The 2000s also saw a definite reassessment of thepedphery models
created during the 1980s: not only the newly adopted ideas on social
stratification and exchange would not have allowed for the monopoly of
trade, but also the reappraisal of the enadefor longdistance trade
downsized the impact of Mediterranean trade on British Iron Age societies
(Fitzpatrick 2001; Hill, 2007)

With the increasing development of the archaeological sciences and the

retirement of most of the scholars that had been prominent in the debate

5 Hill (2011) noted that many of the (mostly implicit) interpretations of the Iron Ages

envisaged a hierarchical social form that could be represented as a triangle on a Cartesian

diagram, with population on the x axis and social distance on the y axis. He furthest argu

that the wider family of social forms that characterised the British Iron Ages can be better

described with other shapes, lacking an apex representing a small social elite. The

triangular conceptualisation is reminiscent of the early 20th centuryisbcelicatural

flyers entitl ed 6P y(ecmustial \&drkef@H p)Altemdtiest Sy st emd
shapes for the European Iron Ages have been widely explored in several contributions to

the book O0AIl t ¢gCundsaind Bastradl®)on Ages b
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during the last decades, the 2010s have seen the focus of Iron Age studies
shifting back to finds studies on the one hand, the continuation of studies on
regionality and the consolidation of the narratives based ohieoarchical
models(Moore and GonzaleAlvarez, 2021)

2.3.Landscape, environment, and climate

Southern and eastern Britain presents a rather uniform climate defined as
Temperate Oceanic (cfb) in the Képpen classification. This is particularly
true for the three main regions considered in this study, in which elevation is
usually below 200m OD ancemer reaches 300m OD; average temperature,
daylight and rainfall variations are also modest and the lack of any relevant

geographic boundary between the areas makes these gradual.

There are, however, notable differences in the topography and prevalent
underlying geology which help separate these regions.

The landscape of Wessex, although it can present diverse and complex
underlying geologies, especially by the coast, is dominated by the rolling
grasslands of the Chalk Downs (&fearples2010, pp.1889for a more
comprehensive description of Wessex landscape). These had been
thoroughly cleared at le&dty the Early Bronze Age, with pockets of
woodland surviving only in localised areas of higher groiine:

downlands instead were dominated by a densely settled open landscape
characterised by cultivation and, increasingly during the Iron Age, pasture.
River valley bottoms were prone to seasonal flooding which created wetland

environments that could be egfiked for natural resources.

The downland and the upper reaches of river valleys have good drainage
and were therefore rather dry. However, water was abundant in the
landscape, since the western location and exposition to the tropical winds

blowing across the Atlantic Ocean subjebis firea to substantial rainfall.

5 There is evidence, at least for some areas, that open grassland never developed into
decidous woodland in the earlier Holocene and that the major clearance event happened
earlier, during the Late Neolith{E&rench et a).2003)
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The Upper Thames Valley extends towards the souitemiral part of

England, from its origins in the Cotswold to Goring gap where the river cuts
through the chalk formation, separating the Berkshire Downs to the west
from the Chilterns to the east. Th@i@n mostly corresponds to the county

of Oxfordshire and parts of the neighbouring counties. The landscape of the
upper part of the river valley is dominated by the gravel terraces deposited
by the Thames and its tributaries, covered with mostly calcassilgs
deposited from the chalk formations surroundin@a&mbrick et al. 2009,

pp.17 23). By the MIA most of the valley presented an open landscape,
cleared from woodland and scrub (relegated to the tributary valleys),
dominated by grassland and with arable land on the upper terraces
(Lambrick et al,2009,pp43i 51).

Eastern England has a more diverse topography and geology. In contrast
with Wessex, this area is relatively dry in terms of rainfall and more
continental in climate, nonetheless, water is perhaps the most characterising
feature of the landscape. The regisnlelimited by two of the major rivers

of the countryi the Thames and the Trénaind includes the Great Ouse

and Nene rivers flowing into the Wash estuary which is surrounded by the
Fen basin. The Fens include the lowest land in the UK and notwitiregand
several known and unknown historical drainage operations, it still retains
areas of marshland. Therefore, we can imagine that modyiogvland and
riverine valleys inside and outside the Fens were characterised by wetlands
during the Iron Age, makait such an important feature to influence
landscape use both in farming and other types of production. Palynological
as well as plant macrofossil and molluscan evidence show that land
clearance and the subsequent use of the land for mixed farming eointinu
throughout the Iron AgéParks 2012,p.38).

The climate across the British Isles was significantly colder and wetter than
today during the first part of the first millennium BCEurner, 1981; Lamb
1981; Bell 1996)up until around 4000 BCE due to reduced solar

activity (Plunkett and Swindle2008)

After that, temperature and rainfall conditions reverted gradually, reaching a

situation similar to that of today around the first century CE and further
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improving until the fourt{Lamb, 1981; Turner1981; Meyer and Crumlgy
2011) It is difficult to gauge the effect of these climatic trends. Variations
in rainfall might have allowed gurecludectultivation in especially dry or
wet environments, whereas fluctuations in temperature altered growing
seasons by week$urner, 1981) It is, however, unlikely that the study area
was severely affected by these variations to the point of rendering any
economic practice nonviable over any extended area. In fact, there is
palynological evidence that the period of climate deterioratiomalicffect

significantly overall land us@ark, 2006)

While the resolution of our understanding is probably insufficient to tell us
how specific activities were affected, in turn triggering changes in the
organisation of Iron Age societies, it will be useful to keep in mind that the
developments of the Latéon Age were accompanied by a general climatic
improvement and that there is a chance that during this period the more
extreme environments reached a tipping point in terms of their

exploitability.

2.4. Settlement pattern and demography

2.4.1.Settlement architecture and categories

In general, all settlement forms in this period are agricultural in nature,
lacking any substantial evidence for specialist and consumer sites, while

urbanism is totally absent.

The dominant architectural structure of the British Iron Age is the
roundhouse, which sets it apart from the rectangular building tradition of
continental Europe, although this simple separation has been demonstrated
not to be absoluttMoore 2003) In fact, there are exceptions on both sides
of the Channel and roundhouses are a common occurrence in northern
France from the Bronze Age through to the Iron Adebley 2015)

However, the relatively universal adoption of circular buildings (including

the brochs, wheelhouses and crannogs of Scotland) is probably one of the

24



main factors in creating the image of a unified British Iron Age isolated
from the Continent. Within the study area, all roundhouses were built with
perishable materials, usually timbgost structures furnished with wattle
anddaub walls topped by conictidatched roofs. The size of these houses is
variable, however. In central and southern England they tended to be large
in the Early Iron Age and decrease in average size during the Later Iron Age
(Hill, 1995c) Other structures present on settlement sites are usually
considered ancillary, like the foyost structures that are commonly

referred to as granaries but could have been used to store any agricultural
resource or had a completely different functiom gample, it has been
suggested that some feposters could have been used as shrines or
excarnation platforms, linking ritual with the agricultural cysleeCarr,

2007)

These structures form the atoms of a variety of different settlement types,
present across the study area with regional and local variations. A hard and
fast classification is made impossible by a high degree of variability and
interpretative issues tied the ephemeral and often scattered nature of the
architectural evidence, the more or less extensive investigation of sites and
landscapes and fine dating of single structures. An example of this is the
increasing awareness of Later Iron Age large aggedgsdttiements being

more common than previously thought, thanks to lsggde surveys and
excavations in advance of development projects since the introduction of
PPG16 in 199QThomas 2010) Furthermore, different authors tend to

focus on different defining aspects in their classification, such as size,
presence and nature of enclosures, degree of nucleation, position in the
landscape, shape, and number/quality of foci. In reviewing tHergetit

pattern within the study area, it will be sufficient to distinguish between
enclosed and open settlements (any farmstead or hamlet not surrounded by a
large bank and ditch in the definitionldiil, 2007)to describe broad

patterns of prevalence and their change through time in each region,
although other aspects (e.g. nucleation) and specific site types (e.qg. hillforts)

will be mentioned when relevant.
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Site type also affects their visibility in the archaeological record. This has
been widely recognised for unenclosed settlemgtitls 1995c) but the

extent to which this affects our ideas on Iron Age settlements is hard to
gauge, especially thinking that isolated unenclosed farmsteads could be very
strongly underrepresented, possibly leaving large gaps in the settlement

record in periods whetlhese were most common.

Open settlements usually presented a chronologically shifting pattern of
usually three to four contemporary roundhouses, with pits, ditches and
ancillary structures in close proximity. The degree of dispersal/nucleation
and the relationship with the landge and other clusters of evidence is
variable and its understanding is limited by the lack if precise boundaries,
extensiveness and incomplete archaeological record. This makes further

categorisations difficult.

The bounded nature of enclosed settlements makes their categorisation
easier, although there is often little consensus on the definition of the great
number of types that have been described. The complexity of this subject is
exemplified by the discussiam hillforts (seeHarding 2012for a review).
Regardless of layout and size, enclosures in the study area tend to have one
easterly oriented entrance, usually a simple break in the(eitth1995a;
Speed2010) When no evidence of an entrance is detected, it is assumed
that the ditch was crossed by a bridge or a causewayed entrance. Enclosures
are usually characterised by one or a few roundhouses usually in the central
area, groups of storage pits (usuallynat back of the boundaries), and often

a subenclosure sometimes containing evidence for-fmst structures
(Speed2010)

2.4.2.Settlement pattern developments

Wessex

Throughout the Iron Age, enclosures characterise the landscape of the
Wessex regioiSharples201Q p.53) and, although there are instances of
unenclosed settlements, the absolute majority of sites are constituted by

simple enclosures and hillforts. There is some uncertainty in the distinction
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between the two site types, but in general terms, the difference lies in the
larger extension and size of the boundaries of hillforts and secondarily in
their position atop or by prominent hilltops, whereas simple enclosures tend
to be distributed acroske arable part of the landscape. Their functions and
relationship have been widely debated, and while all agree that simple
enclosuresvith roundhouses represent farmsteads, it is argued that hillforts
have some special functiodill (1995b)unironically defines them as 'Not
Farmsteads' to highlight their variability. The review below mostly concerns
the Wessex Chalkland, the bsstidied and most discussed area of this
region but, although some general patterns and descriptions might@pply t
the whole region, it must be noted that other areas present very different
settlement patterns.

One longlived view is that hillforts represent centres of coercive power and
focal places for complex redistribution netwo(kxunliffe, 2004 p.396); an
alternative explanation is that they functioned as exclusively communal
centres dedicated to ritual activity and did not represent stably inhabited
settlementgHill, 1995a) Sharples (2013.53-77) however, argues that the
two settlement types are not evenly distributed, that even the smallest
simple enclosure contains at least two households and there are no
distinctive formal o functional differences aside from monumentality and
visual dominance. Hillforts and simple enclosures then would simply
represent different communities of different scales that strongly identified

with the architectural boundaries of their settlements.

Enclosures in this region tend to reflect both the circular plan and the
orientation (with the entrance towards the east or south) of the roundhouses
which has been interpreted both in functional and symbolic téPoye

2007; Bradley2012)

During the Middle Iron Age the boundaries and entrances of a few hillforts
such as Danebury grew increasingly in size and complexity (into what is
defined as developed hillforts) while other settlements were progressively
abandonedCunliffe, 2004 p.388, Cunliffe, 200Q p.166). This phenomenon
probably represented a process of nucleation of the scattered population

from surrounding abandoned settlemdtavis 2013) This process has
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been likened to that of pretorbanoppidain Continental EuropéSharples
2014) Off the chalk, 'marginal’ areas such as the coastal plains saw

increasing occupation throughout the Iron Agdl, 1995a)

During the Later Iron Age hillforts are largely abandoned and settlement
forms grow more diverse and specialised (as opposed to the largely

autonomous and independent settlements of the previous phases).
Eastern England and the Thames Valley

The Eastern region was characterised by a prevalence of open settlements
with more frequent enclosures in some restricted areas (e.g. the Thames
Estuary and the Midlands, sBeadley 2019p.301). Occupation tended to
extend over large areas. Clusters of roundhouses and enclosed compounds
can often be identified but it is difficult to define the topography of these
settlements and to establish whether they can be considered villages or not
asthe lack of welldefined boundaries blurs the separation between different
units across the landscape. Furthermore, the position of structures shifts
through time, and it is often difficult to establish a chronological sequence
due to the lack of diréstratigraphic relationships between different
structures and a too coarse dating. Their shape and size also vary
considerably not only from one area to another but also through time,
creating a complex history of shifting landscafié#l , 2007) Open

settlements remained common in the Thames véHdl, 1995c; Thomas

1997) while in Eastern England enclosed settlements became more
common during the latter part of the Iron Agghampion 1994)

Middle Iron Age settlement record in Eastern England shows a pattern
characterised by clusters of dense agglomerated settlement and agricultural
activity in river valleys with larger areas having only sparse settlement
evidence and material findingill, 2007) These latter were probably
exploited in a less intensive manner, likely for seasonal activities:
transhumant herding, sgitoduction, hunting and gathering of wild

resources.

Hillforts or similarly large enclosures were rare, their distribution patchy

(Hill, 2007)while other types of boundaries and enclosures, when present,
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tended to be sutectangular, which allowed for their compounding, in
contrast to the isolation of the circular enclosures of Wel@&mexley 2012
279).

In the East MidlandsSpeed (2010entifies two different patterns with
enclosed settlement during the Late Iron Age. Onligig river gravels,
enclosures tended to be rectilinear esliaped because they were integrated
into the boundaries of field systems in a heavily managed |gnelsCa the
uplands, usually on heavier soils, land clearance was not so developed,
therefore the enclosures did not have to respeetxisting field systems,

so their shape was more irregular and curvilinear. Speed suggests that these

differences probaplreflect different farming practices.

In parallel to the rise of developed hillforts in Wessex, it appears that a
similar process of amalgamation and nucleation might have been at work in
Eastern England since an increasing number of larger open aggregated
settlements presenting a similar depenent trajectory is being recognised

in the East Midland§Thomas 2010)and elsewhere, characterising the

landscape of the Later Iron Age.

2.4.3.General trends and late developments

In contrast with the Earlier Iron Age, the later part of the millennium is
characterised by the widespread increase of enclosures and the bounding of
spacgThomas1997; Haselgrove and Moqr2007) The bounding of
settlement and landscape has been argued to be a way to display corporate
identity and even physically define the limits of social inclusion and
exclusion(Speed2010)

The Late Iron Age also sees the emergence of a heterogenous group of new
sites which has been classedppida(for a review on this theme, sBdts,

2010) a term used by the Romans to define large, defended settlements in
Gaul. The use of this term is not without problems in its blanket application
to continental site@/Noolf, 1993)and it is even more problematic in Britain
(Hill, 1995c¢) nonetheless, attempts at classification have been made
(Cunliffe, 1976) Most of the problems probably stem from the need to find
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a native site type to forcefully insert as a first step into a preconceived and
necessary path towards urbanisation. It is true that some of the sites defined
asoppidaacross Europe and Britain have ultimately become Roman cities,
but it is evident that different sites could present favourable conditions for
urbanisation under the Roman rule, without necessarily having urban or
proto-urban characteristics themselvesslequally evident that not all the
oppidabecame cities. As a matter of fact, many Raruities developed

from vici associated with military forts or roadside settlements, showing that
a fundamental drive for urbanisation came from the necessities created by

the Roman system of political control.

What is common to these new sites is that they represent the expression of a
wave of substantial change in the Iron Age way of life, with a new tendency
for settlement specialisatigBryant, 2007) Some of these sites present
unprecedented size or degrees of nucleation whether they are enclosed, are
part of a larger landscape bound by earthen banks (tb&lled territorial

oppidg or are simply | arge, nucleated sett]|l
resides in their strategic position by the sea (e.g. Hengistbury Head in

Dorset and Mount Batten in Devon) or other major water courses, with their
distinctive role in the trade network regented by a relatively more

abundant frequency of continental innfgavhen compared to contemporary
sites in the same aréaitts 2010)

Many of these new settlements appeared in areas that were previously

regarded as margina€e3.17 Introductior). This can be seen as evidence

for a changing landscape of social relationships in the context of

demographic and settlement expangiditl, 1995c) Their foundation is, in

fact, part of a larger phenomenon of expansion which characterises the Later

Iron Age, with an increase of settlement density in the previously inhabited

area and the new occupation of areas which previously did not support

stableand/or large populatior(#lill, 2007) The reasons and modalities of

this O6colonisationd are not yet <clear an:

solely with demographic pressure, they surely required a population surplus.

Only one of these settlements, Silchester (Hampshire), appears to present

substantial similarities witbppidain Northern France in terms of layout,
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artefact assemblages and dietary preferences, to the point that the presence
of settlers from Gaul has been sugge¢kédore 2016) Similarly, the

presence of Gaulish immigrants or traders has been suggested for Skeleton
Green (Hertfordshire) and Hengistbury Head (Dor@&tzpatrick 2001)

even though the idea of largeale movement of population from Gaul to

Britain in this period has been convincingly dismisg@edampion 2016)

2.4.4.Evidence for demographic expansion?

During the Iron Age, most of Britain was cleared of woodland, even in areas
(in the north and west of the country) where the process had been more
discontinuous during previous perig@@ark, 2005) The process of

clearance was not homogenous but apparently intensified from 400 BCE.

This is suggested by an increase in arable weeds accompanied by a decrease
in pasture weeds, with mollusc evidence changing accordimgiyer,

1981) Furthermore, landscape studies suggest that farming expanded on

heavier soils during the Later Iron Affdaselgrove and Mooy@007)

Demographics are assumed to correlate with settlement density and size,
both of which seem to increase substantially during the Later IrorfHitie
1995c, 2007pr even earlier in some aredsr central southern Britain see
Cunliffe, 2004 p.593) Lands previously devoid of settlement evidence
became increasingly more populated from the onset of the Middle Iron Age
(valley bottoms, clays, fen edges and islands). Although this is generally
accepted as evidence for population growth, we must naté thoes not
preclude other explanations like population displacement or the
aforementioned archaeological bias towards enclosed and more stable forms
of settlement. Even so, demographic expansion is widely accepted in lron
Age Studies, and in the lack arguments to the contrary, it will be accepted
in this research as a working hypothesis.
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2.5.Modes and scales pfoduction

2.5.1. Artefact production

The organisation of artefact production is central to the understanding of
how society worked and changed over time. As with many other aspects of
Iron Age societies, the model of accumulation and redistribution centred
around hillforts(Cunliffe and Miles 1984)has been widely adopted,
frequently questioned and challenged, without being completely replaced.
As with the other aspects, this has mostly to do with the fact that the
increasing understanding of regional differences in Iron Age Britain makes
it impossble to adopt a single model to explain a wide variety of
archaeological realities, while the central place model remained a
comfortable framework to work with even in areas where hillforts were
absent. There is, however, no convincing evidence linkingigrarchy of

production and distribution to site tyfdorris, 1996)

Artefacts made with perishable materials probably represented the bulk of
the tools and implements used on a daily basis in this period. Since these
objects are generally not preserved in the archaeological record, the
discussion on production and circudet is mostly limited to objects made

of clay, metal, glass and stone.

Craft production saw a pattern of increasing scale and specialisation from
the start of the Later Iron Age, which, however, was not linear nor
geographically homogeneous and with little evidence for the centralisation
of its control(Hill, 1995a; Champiar2016) There was, in fact, a wide
variety of levels of production, ways of organisation and networks of
exchangéMorris, 1996)

Both iron working and pottery production appear to have been-sowdé

and shorterm activities throughout most of the period. Substantial or
permanent facilities were not built for the purpose (but appeared at or after
the end of the period) and inveld several tiers of workers, with at least
some of the activities practised ubiquitously, pointing at the combination of

widespread knowledge of some basic techniques, while itinerant specialists
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would take care of the production of more elaborate objects, as it is also
suggested by the awareness of the changing continental (stile4995c;
Champion2016) A further division, seen both in iron and glass working, is
that between the specialised skills of those who worked the raw materials
(smelting and glassaking) and the often less specialised skills of those
who made the materials into objects (smithamgl glass objects crafting)
(Morris, 1996) Materials with localised source areas such as shale, jet
stone for querns and glass obviously had more localised and possibly more

specialised productions but were still conducted on a small scale.

During the EIA pottery was mostly produced on the small scale at the local
level, although evidence for limited trade of fine wares exitsris,

1996) The MIA is characterised by distinctive types of pottery, with the
emergence of larger scale productions and the disappearance of local
productions in some areas: while most of the island retained a tradition of
local productions, areas in the west aadtk developed a second tier of
production destined for regional distribution. The LIA saw major changes in
pottery production witlsouthrwestern Britain adopting the technology for
wheelthrown vessels, investing in kiln structures and switching to a more
specialised workshop industry scale of producfMorris, 1994) while

Eastern England further retained local production systems. The spread of
these new forms to other parts of the island was not even, and in many areas

happened right before or with the Roman occupdtitorris, 1996)

The technology involved in salt production seems to have been relatively
simple (coarse, handmade drying vessels, basic hearths, water channels and
planklined pits), comparable to that of household pottery production. There
is no evidence for strict comtror prestige deriving from the practice (lack

of structural defences and luxury items) and relatively small distribution
areas for salt containef®lorris, 1996) Salt production seems to have
intensified from the MlAonwards, though it does not seem that the increase

in the frequency of saftroduction finds is greater than that of pottery finds

so that it represents just one aspect of the general intensification of
production(Morris, 1996; Lane and Morrj2001; Morris 2007)
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The seasonality of production activities can be driven by the seasonal
availability of resources and/or by the timing of product requirements
(DeRoche1997) That British Iron Age production did not deviate much

from these basic necessities is mostly suggested by the lack of specialisation
and stable structures. There is, however, for salt production, evidence of
sites with briquetage but no pottery, whiclygests they represent satellite

camps dedicated to these activitjieane and Morris2001)

2.5.2. Property and labour

The increasing enclosure and parcellisation of the landscape during the

Later Iron Age might be symptomatic of a change in land tenure, with

smaller communities owning and using the |&éiddl, 2011) On a broader
chronological scale, the prevalence of enclosed settlements during the Iron
Age, as opposed to open settlements in earlier prehistory, has been argued to
have symbolic significance, marking social divisions between groups

valuing land propay more as the landscape was used more intensively
(Thomas 1997)

Given the relative uniformity of finds within the same region and the
generally small size of the settlements, it has been suggested that the means
of production were generally owned at the household level in areas where
small enclosed settlements predoated, and at the community level where
larger agglomerations were more comngdill, 1995a, 2007)However,

the evidence does not suggest the existence of powerful individuals holding
rights on land and people. Without more evidence pointing towards specific
social forms, it is difficult to say on what level of communality property and
labour were maaged. What is certain, is the contrast between the apparent
insularity of Iron Age settlements and their constant reconstruction. The
amount of workforce and resources necessary for each construction event
entailed some form of extt@gousehold cooperaticaand was used to

articulate social spaddoore 2007; Wigley 2007)

Assuming that communal and horizontal social forms constituted the norm

(2.77 Identity and social structuyeeven prestige objects, especially
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metalwork, could have been owned by a community and bestowed to its
members as symbols of the offices or status acquired in competing and
acting for the benefit of the whole gro(iill , 2011)

2.6. Exchange and mobility

2.6.1.Local mobility

The archaeological evidence gives us a picture of a society which focused
its production on the local scale (see sectibsli Artefact production
and3.4.11 Selfsufficient communities?Hill (1995a, pp.6061) notes how

in Iron Age Britain all the production, social and ritual activities had to
revolve around the agricultural year, since the economic focus was on

farming more than in any other period.

In practical terms, without evidence for any fiithe specialised activity,

we assume that at least some members of each community would have been
engaged in noagricultural activities when the farming cycles allowed it.
These would have included the lgating of resources (quarrying, timber

felling, clay winning, salt production), construction and craft activities

(pottery making, metalworking, tanning, wood and bone working), but also
exchange, warfare and ritual. Therefore, if we can imagine lifeifugus

mostly in and around the settlement, some of these activities were
dependent on resources that could have been found at some distance from
the settlement, in upland, forested or wet areas. For example, just the
amount of timber necessary to build agnroundhouse would have

required more resources and labour than a single household and locale could
have possibly provideLambrick et al.2009,p.261; Davis 2010)

Furthermore, although the evidence for transhumance is so far scant, some
forms of shordistance horizontal livestock movement were probably
necessary unless we assume very intense and advanced foddering practices.
On a slightly larger scale, seasonahgaings of people and animals were

most probably required to exchange livestock to avoid inbreddarges
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1986 p.92) and procure whatever resources and objects were not available

around the settlement.

Stableisotope analysis on animal remahres started elucidating these
assumptionsconfirming the existence of forms of cooperation between
neighbouring sites and at least some form of long distance livestock
mobility (see section8.2.2.6i Livestock mobilityand3.4.11 Self

sufficient communitieg?

2.6.2.How did exchange work?

Iron Age studies have been traditionally conservative in the theoretical
understanding of exchange when compared, for example, to Bronze Age
studies(Sharples 201(Q.112) Exchange relationship largely exists on a
spectrum, emphasising the exchange of either commaodities or gifts. Since
our contemporary society emphasises the former, it is much easier to think
of objects moving hands in the past in a way that is more &arwlius. It is,
however, evident from the anthropological literature ever since the
publication ofThe Giftin 1925(Mauss 2016seeSharples 201,(.92 for

further references on the topic) that this is not necessarily the case in all
societies.

While most of the discussion on exchange is done in specialistic work
and/or in a rather dry tone, simply by stating distribution ranges and
distances, the socieconomic implications of exchange are almost never
formally discussedExchange is mostly assumed to consist of the trade of
commodities, often implying the coperiphery models proposed in the

1980s and never fully replaced (se21 Background studigs

These models envisaged Iron Age Britain becoming a subaltern, peripheral
part of an imperial trade system and its Mediterranean core. This in turn
would have transformed areas in the south and east of the island into
regional cores, exploiting their role atermediaries in londistance

trading with Rome in a mercantile fashion, draining commaodities from
peripheral areas in northern and western Englbladelgrove1982) This

idea has not held to scrutiny, as it has been recognised that the amount of
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imports from the Mediterranean world was not substa(ttidil, 2007) and
the imports probably derived from creslsannel social interactions with

Northern Gaul.

This means that the discourse on exchange is often addressed only for the
Late Iron Age when the Roman conquest of Gaul is taken as the starting
point of these relationships. The idea of a Late Iron Age shift to commodity
exchange is actually supportedthg evidence: low denomination coins

make their appearan¢€unliffe, 2004,p.601), settlement nucleation and
mobility intensified, and increasing specialisation is attested both in artefact
production and farming. These factors both responded to and increased the
opportunities to exchange without the restricted group of kith and kin,
making forms of exchange that do not necessarily imply social debt more

desirable.

It is more difficult to assess the intensity and homogeneity of this shift but
given the nature of the evidence (2e& 11 Artefact productiol it was
most likely gradual and piecemeal.

Therefore, we can envisage exchange during most of the Iron Age as being
based on gift, Were objects, labour and food were given to create friendship
and social obligation, building complex relationships within and between
social units. This had implications on how political entities and identities
were constructed, and how objects moved taeg distances and were
displayed/disposed of. An example of how this applied is the construction of
settlement boundaries in Wesg&harples 2007 )which required kin

groups to come together in a labour, food and construction resources
potlatch that absorbed a good part of their spare capacity. While this does
not apply to areas where hillforts were not built, we can imagine that similar
relationshps (perhaps on different scales and with different modes) were
used to build roundhouses and boundaries and to obtain resources (e.g. salt

making).

2.6.3.Exchange networks and contact with the Continent
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The discourse on Iron Age Britain, based on networks of prestige item
exchange, has long implied its isolation from the continent after the
breakdown of the Atlantic networks of bronze exchange at the end of the
Bronze Age, and throughout the period uisillast two centuries, which

were seen as an anticipation of its entrance in the Roman r{eeket

Webley 2015 also for an interesting discussion on the historical reasons of

the insularity of Iron Age studies in Britain)

Webley (2015hpttributes the idea of isolation to a disproportionate focus on
certain classes of fine and decorated objects that actually stopped circulating
during this periodOther aspects of Iron Age culture (utilitarian objects,
settlement patterns and architecture, ritual and mortuary practices) remained
part of a complex web of relationships with different parts of the near
continent. Therefore, the Channel and the North r8sver really

represented a cultural boundary, exchange simply took less univocal and

definite forms.

While it is true that contact with the European mainland in terms of
decorated artefacts and fine metalwork was strongly reduced during the
period following c. 600 BCE, it was not completely absent with evidence of
long-distancemovement of both finished objects and working materials
going both directions (e.g. Mediterranean coral in Britain, Dorset shale in

Central Europe).

Within the context of the increasing regionalisation of decoration styles, it is
interesting to note that clear parallels have been found between various parts
of southern England and northern Fra(t€anliffe, 2009) Daily objects

such as looming weights, combs, and iron tools were near identical on both
sides of the Channel, while the rotary quern seems to have been introduced

in northern France from BritaifWebley, 2015)

The aforementioned evidence for roundhouses in northern France as well as
that of circular buildings in northern Iberia is probably more suggestive of
the permanence of a lotiged Atlantic tradition than actual contact, but it

is interesting to note th#te pattern of increasing enclosure and more stable
settlement pertained to both sides of the ChafWebley, 2015) Southern
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Britain also seems to have been patrticipating in broad gethern
European traditions of ritual metalwork deposition in the landscape
(Webley, 2015)

As concerns weaponry and personal adornments, types used during the Iron
Age were not usually direct imports but presented nonetheless a common
development with those used on the contii€mampion 2016) Brooches,
introduced in the fifth century BCE, became more common than dressing
pins at the beginning of the Late Iron Agedams 2017) Gold, almost

absent in the British record from about 800 BCE, reappears in the Later Iron
Age, especially with the introduction of coinage during or before the second
century BCEHChampion2016)

The appearance of gold coinage during the Late Iron Age has been
interpreted as confirming the existence, attested by literary sources, of
complex relationships based on ggftchange between different

communities irsouthern Britain andiorthern France, possibly also

indicating the movement of mercenaries or allies across the Channel during
the Gallic WargSharples2010,p.148; Moore 2016)With the tightening of

the relationship with La Téne Gaul during the Late Iron Age the importation

of wine and bronze vessels from Italy also intensif@dampion 2016)

Along with the imported pottery, came both a new ceramic vessel repertoire
and the wheethrown pottery technology, which progressively became

widespread through the first century BCE.

If most of Britain presents a remarkable absence of formal burials in the
archaeological record throughout the period, making it difficult to discern
local and regional differences in practice, there are however a few areas
were distinctive burial traditizs have strong continental parallels
suggesting forms of conta@Vebley, 2015) One such case is that of the
fourth BCE to first CE stone cists inhumations from Devon, Cornwall and
Scilly, comparable to contemporary cemeteries in Guernsey and probably

Brittany.

The second group is represented by the inhumation burials of east
Yorkshire, dated between the fourth to second centuries BCE (a
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comprehensive review of this area and period can be fouBdeg 2013)
These show a number of parallels with elements of traditions from different

parts of northern Gaul, mixed with local elements.

The third regional tradition is represented by the cremation rite of-south
easernEngland during the first century BCE and first century CE, which

shows close similarities to contemporary practices in northern France.

The presence of these different mortuary traditions demonstrates the
movement of people and ideas to the point of influencing fundamental

beliefs and practices.

With the Late Iron Age, we see a surge in the visibility of cfisannel
contacts, with more imported coins and pottery found in the record. These
are initially concentrated in stalled ports of trade of the Sotlitlest, such

as Hengistbury Head and Pod#larbour, although there is little evidence

that the imported goods were redistributed further away from these centres.
By the time of the Roman conquest of Gaul during the first century BCE,
the major exchange route shifted to seedistern England, whetiee

materials appeared to have a wider distribution inland. Therefovéebkey
(2015)postulated, it is not the presence or absence of contact that changes
in this latter period, but rather the nature of what and how things are
exchanged and the implications they have for social relationships and their
cultural use and the inclusion into ancreasingly internationalised network

of practices and ideas.

In noting that most of the Later Iron Age developments in Northern France
mirror closely those on the other side of the Charthetelgrove (2007)

pointed out that a sea journey connecting the estuaries of the Thames and
the Somme would have been easier than travelling overland to most other

places in Britain

It is therefore evident that isolation from the continent is only apparent.

Britainbds par t-westerpButopeanironi Age washcenstanb r t h

across the period, though not as a passive receptacle for continental
developments. The degree and gyalif artefact exchange changed through
time, as well as the adoption and interpretation of cultural traits. Even the
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aspects that were becoming more markedly regional, such as pottery
decoration, in constructing a distinctive identity might have represented a
reaction to increased contdktill, 1995c)and were part of a wide European
trend(Haselgrove2001)

2.7.1dentity and social structure

2.7.1.1dentities

From the varied nature of settlement, burial rites and ceramic evidence,
through analogues in the literary evidence from Roman and Medieval times,
Moore (2011)»uggests that identities might have been expressed on the
local level rather than as ethnicity. These identities were based on complex
and shifting perceptions of kinship and status with very little evidence for
centralisation. Furthermore, identities twhave been multiple and

perceived on a diverse range of degrees for each individual, representing a
complex of social relationshipslill (2011) suggests that particular groups

and the conquering Romans both would have tried to simplify this

complexity to impose their control.

The general lack of formal buridls the archaeological record has greatly
contributed to obscuring our understanding of the British Iron Age
identities, whether they be cultural or social. The general consengils
recently attributed the finding of human remains in settlement context to
excarnation practicd€arr and Kniisell997) While the general dearth of
formal cemeteries and the practice of deposition of human remains within
settlement could be seen as a general trait of British Iron Age societies,
there is a growing corpus of evidence for local traditions eweh) with

excarnation, variations in practibave beembservedCarr 2007)

"TAn fAarchaeol ogi cal | (Carriamd\Kinlselld9T) ehildithemor t uary ri te
examples cited i2.6.3are regional traditions and furthermore probably represented
minority rites(Carr, 2007)
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Furthermorerecent works with a focus on bone taphonomy Istaeed to

paint a more complex picture, highlightititat a diverse range of practices

can be detected even within single settlements and that excarnation was not
likely to be a majority rit€Madgwick 2008; Booth and Madgwi¢i016)

The distribution of coins does not appear to be particularly indicative of
identities, rather it represents social networks in which coins changed hands

reflecting the fluid shifting of individual allegianc@¢loore, 2011)

The spread of differefitrooch typeseems to be more informatives it
shows correlation to distinct areasopipidafoundations and the waxing

and waning of Late Iron Age politi¢Ritts, 2010)

2.7.2.Social structures: heterarchy in the U.K.?

During the Early and Middle Iron Ages, there is little evidence for social or
wealth differentiation within and between settlements on the local scale:
architecture, foodstuff and material culture (including the rare imported
goods) are in general qualitagly uniform, allowing for distinctions based
only on quantity and sizgHill, 2007) while the invisibility of the mortuary
practice suggests, if anything, a certain degree of egalitarianism. During the
Late Iron Age new site types, mortuary practices, production modes and
relationships with objects and exchange make their appearaisdeash

often been taken to signify a shift to more hierarchical societies. However,
this ignores the possibility that such material manifestations can as well be
expression of the constantly negotiated nature of p@wWeore and
GonzalezAlvarez, 2021)

The idea that we can define a single model of social form in the Iron Age

has been refuted by the realisation that previous, easier narratives based on a
single hierarchical model were built upon outdated ideas and colonialist
preconceptiongsee alsd.4.31 On t r i bal i den)tThesy and
were inadequate to explain relative uniformity of the archaeological

evidence on settlement or local scale, while the distinctive differences on

the interregional scale point towards the idea that a diverse range of non
hierarchical social formsxested.
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One thing all the models mentioned in secRahcapture from the
archaeological record is the lack of a central authority. Whoever held power
at different scales (households, communities, kinship groups, tribes) did so
through competition and cooperation rather than by rank and status. This
meant subsintial fluidity of society, where social inequality between
individuals and groups brought transient status differences that could have
been renegotiated within a generation or less. This implied some form of
social control, related to the agricultural iregs, the inheritance systems or
other social institutions intended to prevent the passing of acquired privilege
(Hill, 2011)

These relatively egalitarian societies (in comparison to the more stratified
social forms appearing in central and southern Europe) can be described as
composed of corporate groups (pooling resources and land), emphasising
the collective over the individuarhe scale of these groups and how these
were built upon kinship or eresidence, as well as how they contributed to
the construction of identity, is unclear as different models focus on different
scales or social units (e.g. the householth@Germant mode of

production), but it probably varied greatly through time and space.

What is important to consider for the aims of this research, is how these
societies reproduced themselves in the landscape and their relationship to

production and ownership.

In terms of the reproduction of social units, it is interesting to consider the
model of segmentary societies adoptedHidl(2011). In the absence of a
centralised power, a possible way to resolve conflict within a group could
have been the fission into two separate entities. This would have prompted
one of the two sides to leave their original settlement to found another,
resultingin the settlement expansion and discontinuity of settlement that we
see during the Later Iron Age. A similarly fluid social dynamic is also
suggested b$harples (2010)ho also includes the opposite phenomenon

of fusion. Through warfare and/or social competition, Iron Age groups
could have occasionally absorbed one another. An intensification of such

episodes of fusion could explain the increasing nucleation and the
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appearance of aggregated settlements without necessarily requiring social

stratification and a coercive elite.

As the demographic increase progressed, the communities emerging from
said episodes of fission would have started finding it hard to secure the same
level of access to resources, which would have fostered new types of
relationships between communities (netessarily in a purely hierarchic
sense). In turn, this could have required the rethinking of land tenure,
production and exchange. The shift to commodity exchange, in particular,
could have greatly contributed to dismantling the institutions acting as

social levellers by introducing the opportunity for individuals and
communities to accrue and pass on economic power and prestige. The afore
mentioned 2.5.27 Property and laboyichange in the concept of land
ownership entailed the increasing bounding of settlement and landscape
could be seen in this case as a reaction to the difficulty encountered by later
communities to maintain sedufficiency: if agriculture was already a

pdlitical activity, producing surplus used to fuel competit{til , 2011)

then the creation of visible thresholds was most probably related to an
increased need to physically enforce land rights and manage situations of

conflict (by defining sides and either prevent or trigger confrontation).

However, the evidence for social and wealth stratification remains scant
even for the Later Iron Age, mostly limited to the inscribed coins, new
funerary practices including burials with grave goods and the mention of
chiefs and kings in the Roman literagurces. These might well represent
the fluidity of the substantially anarchic (or heterarchical) Iron Age society,
rather than the completion of a social restructuration, a state of flux in which
some of the Iron Age people of Britain were experimeniiith heightened
individual power and rank. The involvement of these early polities with the
Romans and the subsequent Conquest never allowed them to stabilise in a
new status qudlternativdy, they might have just represented change

within a heterarchical system. After all, the LIA traits of social complexity,
or at least their heightened archaeological visibility, do not need to be
necessarily explained with hierarchy, since we know thatdretacal

society can be just as complex. Elements of hieraadkyheterarchy can
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coexist within a single social system, and hierarchy can sometimes be a

temporary solution to maintain order during a crisis in a prevalently

heterarchical societfMoore and GonzaleAlvarez 2021) Furthermore, in
heterarchical societies, 6Bi g Men6é wusual |
they are able, or have the opportunity, to display their power (as emanation

of their organisational talent). This means that material manifestations of

power beome more relevant as the scale of soéielyanges through

increased population density and mobi(oore and Gonzélelvarez,

2021)

2.8.The Roman conquest and its consequences

2.8.1.Roman influence before the conquest

Possibly, the Romans already had a limited presence in parts of Britain
before the historical starting date of t|
planned invasion might have already established some footholds, and in any
case, client relationships with sof@gtish communities had been

established since the Caesarian expedition in 55 BCE. Roman direct
intervention and garrisoning of friendly or client kingdoms were not
uncommon, and some early military sites in the south could have been
established before vithink (Creighton 2001) There is no reason to think

that Roman influence was limited to the military sphere, as there is plenty of
evidence for increasing lordjstance trading well before the conquest. As

we will see in the next chapter, the Roman influence on Iron Age animal
husbandry and farming, in general, is not apparent until the Conquest and

not in a uniform manner even then. However, caution is needed in

8 Intended as both the size of a society and the quality of the extent to which an individual
interacts with the same people in different social situations. For example: essaiall

society could be composed by tens of individuals sharing virtually all their social
relationships. For a review on the definition of shsalhle society sdReyesGarcia et a).

2017.
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interpreting data from sites closer to the transition period, as they could have

already been touched by the incoming wave of change.

Past ideas on coygeriphery relationships and Romanisation would have

ascribed all or most of the changes occurring during the Later Iron Age to

the shifting of Britain into the Roman orbit after the conquest of Gaul. The

reality before and immediatelytaf the conquest was probably more akin to

that of the American Great Lakes region during the European colonisation:

Aithe old cultural norms had been fatally
established a new permanent social or political order; in whicticiing

languages, religions, technologies, modes of exchange, and patterns of

soci al rel ati ons h({Cpampion20l6¢ accommodat ed?o

2.8.2.Roman Britain

Regardless of the more intangible expressions of cultural change, the
Conquest translated into a series of intertwined developments that directly
affected the farming econon(8.31 Agricultural change in Roman times

and are therefore worth summarising here.

Entering the Roman world Britain saw a definite increase in mobility, with
merchants, soldiers and a much higher number of people involved in the
military logistics, as well as colonists of various extraction temporarily or

permanently moving in and acras® islandWallace 2016)

This in turn fuelled urbanisation and great demographic increase. The
estimates on population size and rate of growth attempted by various
scholars, based on the size and/or frequency of Roman settlements
compared to historically recorded grelustrial saieties have yielded

differing and sometimes contrasting figures. They are, however, in
agreement concerning the radical character of the demographic increase that
must have at least doubled over the first two centuries of occupation

(Fulford and Allen2016)

As a consequence of population growth and the new phenomenon of

urbanisation, the scale of production increased for virtually every artefact
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type, raw material or resource. What is more, the modes of production
changed as an almestdustrial and specialised scale of production expanded

to unprecedented quantities of commodities. These had to rely on new forms
of social relationships to orgarisand feed the required workforce to be
produced and were exchangsfficiedlodalsi de
communities of the Iron Age (to the new exclusively consumer military and

urban sites).

These changes were expressed in the radical developments of settlement
patterns and hierarchy as well as in the distribution strategies which were
affected by the imperial administration in that they had to accommodate for
the taxation system and the naliy: taxes required production surplus to be
converted into commodity and money, while a large -paducing
population of soldiers and canfipllowers would have been largely
maintained by said surpluMillett, 1992; Mattingly 2007; Bang 2008;
Campbel] 2017)

2.9.Summary and points to carry forward

There are several points across this review which will become very relevant

while discussing the farming economy and social change later:

Land clearance greatly intensified during the Later Iron Age; at the
same time climate conditions became slightly more favourable for

agriculture.

Virtually all settlements were small and mostly involved in
agriculture. This started changing towards the end of the period,

when demographic pressure led to settlement expansion.

Nonagricultural forms of production tended towards the siszdle
and unspecialised, though there is some limited evidence of

specialisation towards the end of the period.

Mobility likely increased across the period, but exchange cannot be

classified as commodities trade.

a7
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Seasonal oO0gangd6 work was at the base

exchange between social groups.

Although it is very difficult to define cultural or political identities in
this period, it is evident that a plurality of social forms existed across

time and space. These can mostly be described as heterarchical.

The degree of general change after the Roman conquest is more
substantial and definite, while in many respects more difficult to

gauge throughout the Later Iron Age.

Blurred boundaries between the Iron Age and the Roman period,
ingrained colonialist preconceptions, and the manifestation of
change through increasingly visibitgaterial culture in both periods,
have created confusion between native developments and passive

reception of alien cultural traits.
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0Sol um praeter oleam vitemque et cetera
patiens frugum pecudumque fecundum: tanikescunt, cito proveniunt;

eademque utriusque rei causa, multus umo.

The soil bears crops besides oil and grapevines and the other things that
usually arise in the warmer lands and is abundant in herds: they ripen
slowly, while they come forth quickly; and there is the same cause of both

things, the great wetness of thedaand sky.

Tacitus, Agricola XII, 5

CHAPTER3

Agricultural economy and animal use in Iron

Age Britain: a review

3.1 Introduction

This chapter will try to present a staikplay overview of the studies about
farming practices, economy and diet in the-Rogman British Iron Age; it is

not intended to represent an exhaustive review of all zooarchaeological and
archaeobotanical work ithe area, but rather, it will serve as a baseline to
discuss the results presented in Chapters 6 and 7. More space will be
dedicated to the faunal evidence since that is the nature of the primary
evidence used in this study; additionally, archaeobotasiigdles are less
abundant in the literature. However, farming practices are complex and
integrated systems, therefore botanical evidence should not be ignored.
Evidence from other environmental and landscape studies is more difficult
to link to farming pactices and is less organically treated in the literature, so

they will only be mentioned when relevant.

Some considerations, referring to the British Iron Age in general, are
inevitably simplistic and biased towards the evidence from the areas that

have received more attention in the literature. The regional divisions set out
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in Chapter 1 will be largely followed, although the regional reviews and
largerscale synthesis used here as sources consider larger or differently
defined study areas. This is compensated by the fact that the majority of the
evidence is concentrated iretareas that are shared by both this study and
the reviews (e.g. Wessex iitambleton, 200&nd the western part of the

East of England iParks, 2012ndAlbarella, 2019)

In general, the faunal data available for this period is significantly richer
than any otheprehistoricperiod. This is due to a general increase in the
frequency of archaeological sites and a shift in the relative abundance of
different types of sites preserved, from the funerary monuments of the
Bronze Age to the settlement sites of the 1A, where matteofaunal

material can be found.

This increase is partly tied to what has been referred to in the literature as
agricultural intensification or, more appropriately, expansion (for a
discussion on the associated terminologyveeede e en and O6 Connor ,
1998. A general and progressive, if asynchronous, increase in land
clearance and management accompanies all éatbgprehistorysince the
introduction of agricultural practiceSimmons and Tooley, 198ftp264
269;vandeveen and O2O6;Cambricketal.,20099@38-35;
Sharples, 201,0san der Veen, 20)6with extensive clearances in places
creating open landscapes during the Brohge and throughout the Iron

Age. The opening of the landscape corresponded to an increase in the
proportion of land dedicated to arable agriculture, which reached an
unprecedented scale in the Roman period with the establishment of a non
domestic agrarianystem oriented to provide for the need of the Roman

urban population, taxation cycle and military supply.

In between, and peaking between the Middle and Late Iron Age, population
increase and settlement expansion accelerate dramatically (see Ch. 2).

It is therefore important to see how farming practices adapted to sustain
such an increased population. Followwrande’ve en and Od6) Connor (109
types of expansions, | will try to answer a series of questions after critically

reviewing the literature:
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were new areas brought under cultivation or pasture?

were choices made in terms of introducing or shifting to different
crops and animals to increase productivity or adapt to different
situations?

In what respects intensive (increase productivity without extending
the cultivated area) and extensive (extend the cultivated area without
increasing its productivity) practices were adopted?

were any forms of specialised production introduced?

did subsistence economies shift to any form of redistribution

economy (i.e. marketriented)?

Since the term will recur throughout the chapter, a note on the use of the
word marginal is needed. With marginal will be defined all the land that in
specific areas and times, under specific land management and farming
practices is not considered suitafle crop farming Defining them

marginal does not equate to saying they had no economic value or were
uninhabited. As a matter of fact, some of these were central to pastoral
activities, woodland management, manufacturing and the exploitation of
wild resairces. Their marginality is a consequence of their more extensive,
seasonal or occasional use. Marginal areas usually include wetlands, heavy

clay soils and some steep or rough terrain.

3.2 Animal and plant economy: general trends

3.2.1Evidence from plants

3.2.1.1Crops cultivated

The principal crops cultivated across the British Iron Age were emmer
(Triticum dicoccurj, spelt wheatTriticum spelta and sixrow hulled

barley Hordeum vulgarg It has been emphasised that generalisations
applying to the whole island should not be used, as patterns of variations in

crop choice could be regional as demonstrated by archaeobotanical studies
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(Parks, 2012pp231-232).Both Southern and Eastern England show a
dominance of spelt and barley, with spelt largely replacing emmer by the
Middle Iron Age. Emmer is already thought to be present only as a
contaminant of spelt crops in Southern England and the Thames Valley by
thebeginning of the Iron Agé€Campbell, 2000; Lambricét al.,2009

p.258). In contrast with Southern England, emmer and bread wheat
(Triticum aestivuncultivations are attested in Eastern England, where their
use peaks during the Middle Iron A@fearks 2012,p.231) emmer

remained an important crop in Surrey and Kgaimbricket al.,2009
p.252).There are currently two theories explaining the emmer to spelt
transition, both relying on unconscious selection: the first, implies the
sowing of both as masfinin a context of extensive cultivation whereby the
hardiness of spelt favoured it in the progressively impoverished(gails
derVeen and,109B)Chilethesecond regards the same effect
having being produced by autursaowing(Lambricket al.,2009 p.258).

Lambrick cites an experiment by the archaeobotdésk Robinson,

entailing the repeated autumn and spring resowing of maslins which
resulted in an almost complete emmer displacement after only five years.
This would also suggest that both spring and autumn sowing were practised
to some extent, perhapsabuffer from the risk of crop failure and/or to
spread harvesting activities over a longer time period as spoing crops

mature later.

Emmer decline could also be linked to its reduced environmental tolerance
as it is much more affected by cold winters. Experimental evidence showed,
in fact,equivalent emmer and spelt yields in warm winter conditions at
Butser Farm, Hampshi®eynolds 1992)and a few other sites, whereas in
most other (colder) parts of the country spelt outperformed erfvaeder

Veen and Palmefl997) As we have seen in Chapter 2, the cold climatic
period spanning through the first millennium BCE up until the Middle Iron
Age might have affected local sowing conditions. It must be noted that

emmer did not disappear altogether and remained a prevaederihcsome

® The sowing and growing together of mixed grains.
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areas of Eastern England and north of the Tiaeks, 2012pp231-233;
van detVeen, 1992)probably favoured by more intensive farming regimes
(vandeveen and ,1O9Bonnor

Othercrops such as oaté\ena sativa/strigogarye Secale cereajebread
wheat, peaRisum sativur celtic beanVicia fabg, flax (Linum
usitatissimum)gold of pleasureGamelina sativhand woad I§atis

tinctoria) also appear in the archaeological record but never on the same

scale as the abovaentioned crops.

3.2.1.2Cultivation strategies and scale

The evidence for Iron Age agricultural implements is not as abundant as it is
for the ensuing Roman perigees 1979)but it is generally assumed
(Lambricket al.,2009 pp237-240; Cunliffe, 2004 pp407-415) that a

variety of generapurpose tools like baskets, rakes, shovels, sticks made of
perishable materials for which there is little physical evidence was in use,
along with iron adzes. All these tools could have been used for digging,
weeding angbloughing the fields as well as the making and maintaining of
any accessory structures (e.g. lynchets, wabézs, etc.)The use of simple
wooden ards, sometimes with an wigpped share and drawn by two oxen,

is testimonied by frequent findings afd-marks and occasionally by

remains of ardrames or shares.

It is a general assumption that ploughing with the ard was the standard
practice ever since lareggeale cereal production took over on more
horticulturally-oriented regimes in the Early Iron Afleambrick et al.,
2009 p.256). It is however possible that alteimatillage techniques using
hand tools and possibly exploiting animal trampling, otithdarming was
practised under certain conditions (soil type, crop choice, etc.)

In the very few sites where sample size allowed the analysis of multiple
crops processing in Eastern England (e.g. in Essex and the Isle of Ely
according tdParks, 2012p.154), spelt and emmer were cultivated

separately as monocrops. It has been suggested that maslin cultivation was

adopted in other areas or periods, for example in Wessex and the Thames
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Valley during the Late Bronze Age (Campbell, 20C6@mpbell, 2008
Lambricket al.,2009 p.258). Maslin sowing was perhaps more widespread
than theavailable direct evidence can suggest as the -afiemioned trend

of progressive spelt predominance is best explained with its practice (see
above3.2.1.).

In Eastern Englan(Parks, 2012pp209-210) the presence éinthemis

cotula an invasive species that represents an indicator of cultivation on
heavy clay soils, is restricted only to the Roman period. This would indicate
that arable expansion on clay was not an Iron Age phenomenon. However, it
is questionable whether this specgenuinely represents a Roman

introduction.

Wet soils were cultivated from the MIA in Southern England and possibly
earlier in Eastern Englar(@arks, 2012p.246).The increased
representation of species that are tolerant of nutpgeat soils has been

interpreted bylones (1981as evidence of the farming of poorer soils.

An increase in the frequency of higlensity deposits of grains and cHaff
suggests a change in the scale of arable produstamnderVeen 2016) In

the Danebury Environ§&ampbell (2008)eports a steady increase in the
occurrence of deposits derived from accidental fires across the Iron Age: 6%
in the Early Iron Age, to 13% in the Mid/ Late Iron Age, 38 % in the Latest
Iron Age, and 47% in the Roman period. In Eastern EngRauds (2012)

has detected an increase in the frequency of both samples with dense plant
remains (p.11823), and the proportion of samples with substantial

evidence of germination, indicating increasing accidental spoilage (p.134).

10The daily practice of preparingajn for consumptions tends to produce regular
depositions of small quantities of grains and chaff in the archaeological record, as most of
the grain is consumed. Dense deposits of grain in the record are relatively rare and usually
associated with accidtal loss (e.qg. fire). The increase in frequency of such events is taken
as a proxy for bullbandling of grains which is more likely to generate these accidents. The
increased presence of chaff suggests-puticessing in preparation for transport and

storge.
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3.2.1.3Processing, storage and utilisation

Milling was done by hand using saddle querns, and rotary querns can be
found from the 3rd BCE, although the pattern and reasons for their
uneven diffusion are not yet fully understaqaembricket al.,2009
pp207-210).

There is no Iron Age evidence for corn driers, nor of l@gge malting

(Parks, 201p.42;vande’ve en and OO6,0.036)ntheneforeitl 9 9 8
must be assumed that the production of beer was conducted on a very small
scale to provide the needs of a community or household, rather than used as

a cash crop as in Roman times.

At Danebury and its environs (Campbell, 20@@dmpbell, 2008)there is
evidence from weed assemblages and other processing byproducts, of a
system of redistribution and multiptage processing. A model constructed
there, where each site would coasseve part of the harvest and send it to a
central place for fig-sieving and storage has been used to represent
standard practice in the British Iron Age, but there is currently no evidence
that this was the case for other areas (although bulk processing has been
detected byrarks, 2012n restricted areas of Eastern England) and caution
must be used, especially since different social systems (see Ch. 2) would

have managed their surplus differently.

Aside from their main dietary role, cereal crops made a useful contribution
with their harvesting and processing byproducts: straw could have been
used as animal bedding, thatching and weaving material, while chaff as
livestock fodder or fuel.

3.2.1.4Wild species

The exploitation of wild green leaves and fruits is difficult to investigate and
quantify, the former especially so, given they do not have parts which
preserve in the archaeological record. As for species whose consumption
leaves behind seed or shell rensa hazelnutCorylus avellan

blackberry/raspberryRubus s, rosehip Rosa sp, sloe Prunus spinosg
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crab appleNalus sylvestrisand elderberry§ambucus nignheare
consistently recorded throughout the peli@drks, 2012pp.218219;van
derVeen, 2016)

3.2.2Evidence from animals

3.2.2.1Livestock species and frequencies

British Iron Age faunal assemblages are, most of the time, almost

completely dominated by the presence of domesticated species.

Across its long history of human occupation and animal husbandry, Britain
has shown a pattern of prevalence of si{€ejps arie$ and cattlgBos

taurug, usually followed by a smaller percentage (20096) of pigs(Sus
domesticu and finally by small numbers of godtSapra hircug, dogs

(Canis familiarig and horse¢Equus caballus(Maltby, 1996; Hambleton

1999, 2008; Albarella2019) This stands true in general for most of British
lateprehistory, (except for the pidominated Late Neolithic assemblages)
and in particular for the Iron Age, though in a few exceptional cases pigs are
the most common spies(Hambleton, 1999, m43-60). It is, however,
noteworthy that during the LIA and even more during the Roman period,
pig percentages while remaining relatively low, see a slight increase. The
majority of sites are dominated by sheep and a smaller number by cattle, a
pattern that setBritain apart from the continent. For comparison, in
Northern France, most Iron Age and Roman sites exhibit high percentages
of pigs, closely followed by similar percentages of caprines and cattle
(Meniel, 1987; Méniel 1990; Lepetz1996; Paris2018)

Most of the sites in Wessex and Central Southern England exhibit very high
percentages of sheep ranging between -@.0%8, with only a few
exceptiongHambleton, 200839-46). Cattle usually follows ranging in the

c. 2050%.

Several sites across the whole IA diverge from the pattern in that they are

dominated by cattle. This has been explained by the possible existence of
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subregional husbandry systems in which site type and topographic location
seem to be correlated to different proportions of the two species
(Hambleton, 2008pp.4546). In particular, it appears that a tendency for
larger proportions of cattle in sites at the bottom of river valleys and en low
lying floodplains and sheep in sites located on higher grounds is roughly
consistent at least across the Southerionegnd the Upper Thames Valley.
No substantial chronological variation has been noticed withinlivad
sites(Maltby, 1996 21; Hambleton, 200841) supporting the idea that the

identified pattern is real and not an artefact of low diachronic resolution.

Regardless of the stuiegional pattern, a steady declining trend of cattle in
favour of sheep has been observed from the mostly-clttténated BA
(Serjeantso2011)to the very end of LIAHambleton, 20080.41), when

cattle numbers increase again in response to the Roman conquest.

All the considerations on the relative frequency of cattle and sheep are
biased by differential preservation and recovetgmbleton (20080p 58

59) notes that there is a correlation between cattle having the first rank order
and poor preservation. Furthermore, the cattle count on a number of sites
has been inflated by the inclusion of articulated remains. However, the

extent of this bias is nalear and should be further investigated.

While it is unlikely that taphonomic bias is the only cause for the trends
outlined above, it is certainly necessary to keep in mind that sheep and pig
bones have been proven to be almost constantly wagersented in
comparison to cattle, which is to feetored in any interpretation of herd
compositiongWilson, 1985; Maltby 1996)

The range of species from the Upper Thames VéHaynbleton, 1999

p.46; Mulville, Ayres and Smith, 2021 .ambricket al.,2009 pp.242243 )
does not differ radically from that of Wessex, although the percentages of
sheep and cattle tend to be, on average, more similar to one another (both
between c. 3®0%). The main difference is that sites dominated by cattle
and those dominatl by sheep are almost equally represemtlediille,

Ayres and Smith (201Tjotice a prevalence of sheep on cattle during the
MIA in contrast with the other periods (50% on 42% against®3% on 46
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51%). However, it must be noted that the percentage variation is very small
and that the other periods (EIA 3 sites, LIA 4 sites, RB 5 sites) are
underrepresented compared to the MIA (9 sites).

Central and Eastern England exhibit a wider range of species proportions
than Wessex. A trend of increased importance of sheep, beginning during
the Bronze Age, continues into the Iron Age. Therefore, cattle percentages
are generally dominant during EIAGMIA, with a definite shift towards
sheep during the LIAAlbarella,2007 Albarella, 2019) The contrast with
Southern England has been attributed to wetter environmental conditions
and heavier soils, less suitable for sheep husbandry. The Roman conquest
will see again an increased importance of cattle over shaethis pattern

of reliance on both sheep and cattle, with a smaller contribution from pig,

will characterise the animal husbandry of this region up to present times.

Goats are seldom identified in Britain. This is partly due to inherent
difficulties in the application of identification criteria (see Chapter 4), and
only a few of the studies even attempt it (less than 25% in Central and
Eastern Englandccording to Albarella, 2019.95). Whenever the

separation is attempted, sheep are invariably the most common species by
far, so much so that it is generally assumed that data obtained from caprine
remains represent information about sheep husbandry. When goats are
identified in good ombers, it is usually from horncore and cranial elements,
which are not only particularly robust to taphonomic attrition, but also

frequently a byproduct of craft activities (see also 3.2.Z%rcass use).

Equid remains are usually identified as domestic horses. Although specific
criteria for identification are seldom adopted, there are only a few dubious
instances of specimens identified as donkeys at the very end of the Iron Age
(Johnstong2010) so it is likely that donkeys were not a common presence

in the British 1A landscape if they were present at all.

Horse became more common in Eastern England than in any other period,
and it was widespread across the whole re@idbarella 2019) A few
recorded instances of spavin (pathological exostosis and fusion of the lower

hock joints) might indicate severe traction stress. Horses were present in
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most Wessex sites, usually the fourth species in ranked order, and more
prevalent than in the BfHambleton, 20080.71); they appear to be more
abundant during the Middle Iron Age.

Dogs are almost always present in the assemblages all over Britain, albeit
usually as the least represented of the main domesticates. Even when
skeletal remains are absent, the abundance of gnawing marks testifies to

their ubiquity.

The status of domestic catse{is catu$ is difficult to assess across British
History due to the inherent scarcity of remains, substantial morphometric
overlap with their wild counterparts, and complex relationship with humans
( Kitchener ,20000Alt@aAgE ib is tachnically possible to
separate the wild and domestic biometricéllo 6 C o, 20879 the

application of osteometric approaches is neither widespread in the literature
nor easily applicable when, as in the case of cats, the available sample size
is always minuscule. Most identifications are therefore based on context,
rough autoptic estiation of size, or unspecified criteria, so it is difficult to
map their introduction and diffusididambleton, 20080.32). However, the
prevalence of immature animals and a litter of kittens at Gussage All Saints
would place the presence of the domestic form at least during the Middle
Iron Age(Harcourt 1979)

Chickens Gallus gallug were introduced to Britain probably in the Early

Iron Age and, although much less represented than in later periods, they are
not an unusual find in contexts dated to the Late Iron Age, when they are
supposed to have been used for symbolic activitieseelo religion,

leisure and displagHambleton, 20080.30; Poole, 2010; Sykes, 2012)

The claim by Julius Caesar (Gallic War V,12) that the Britons kept domestic
fowl but did not eat them, might be supported by the absence of butchery
evidence on chicken remains except for very few specimens in very late

sites postating his visit to Britan (Albarella 2007)

Although anatid remains represent the second most common bird group,
there is currently no evidence for the presence of their domestic forms

before the Romans, while duck/goos@és platyrhynchoandAnser anser
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remains ratios in archaeological contexts point towards a prevalence of wild
fowling over underdeveloped goose farming until at least Medieval times
(Albarella 2005)

3.2.2.2Livestock mortality

Overall, there is very little evidence for a relationship between the mortality
profile of any species and any site characteristics (geology, altitude, type) or

even the passage of time.

Despite a certain degree of variability, sheep mortality profiles show a
number of common characteristics. Overall, there is very little evidence for
neonatal mortality. The majority of animals were slaughtered before
reaching full development, usually Wit peak in mortality corresponding to
6-12 months of age (stage C of Payne mandibular wear), and few were
killed throughout the stages corresponding to their ypeatucing prime as
subadults (1.8 years old) and the remaining individuals surviving later
adult aggHambleton, 1999%p.70-74). Furthermore, there are a few
instances of groups of lambs of the same dental age deposited together in
pits which probably represent seasonal cullings tdagnbleton and

Maltby, 2004)

The Wessex and the Upper Thames Valley regions roughly conform to the
general pattern, although groups of lower and higher mortality incidence at
6-12 months can be detect@dambleton, 1999.73).

Mortality curves from sites in Eastern England present a pattern roughly
similar to the other regionalthough never with the same steep survival

drop at 612 months sometimes found elsewhere, and frequently with much
lower percentages of animals slaughtered at thatHa®mbleton, 1999
pp.73-74). Most sites were either dominated by immature animals or present

a mixedage profile.

Cattle husbandry seems to display a great deal of variation between sites
during the Iron Age. Overall, mortality profiles tend to present steadily

decreasing curves, with little preference for culling animals in a particular
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age range, little infant mortality and a considerable part of the population

surviving well into adult age with a few individuals reaching an elderly age
(Hambleton, 1999pp.78-80). One possible exception is represented by the
Upper Thames Valley Region, where several sites display higher mortality

of subadult animals. No cleahronologicakrend has been identified.

In Eastern England, most sites (around 40%) present assemblages of mostly
adult remains which, along with reported instances of splayed metapodials,
would indicate widespread use for tract{@tbarella, 2019p.102). The
prevalence of adullominated assemblages, however, is not as pronounced
as it is among Roman sites (around 60%) and assemblages with prevalent
immature animals are almost as frequent as those with ragegrofiles,
indicating that Iron Age cté husbandry was much more diversified and
generalised than it was in the subsequent period. Furtherrdemrdleton

(1999 p.82), notes a greater variability of mortality curve shapes than in any
other region.

Cattle assemblages in Wessex are usually characterised by the prevalence of
adult animals but the combination of adults over four years and yearling
juveniles is also commafiHambleton, 20080.63). Again, intrasite

variability in terms of preservation is a biasing factor in the age

composition, as assemblages mainly derived from pits tend to show more

prevalence of juveniles in comparison to those mainly derived from ditches.

Upper Thames Valley mortality curves differ from those from Wessex in
that there is a steep drop in the curve at most sites, corresponding either to
the 612 months, 42 years, or B years range@lambleton, 1999.82).

Pigs were bred in the majority of sites (presence of neonatal individuals),
and most pigs were culled between hafl 2 Y2 years of agelambleton
1999) as is to be expected for a species whose main contribution to the
human economy is to provide meat and whose large litters can sustain a
stable population with few breeding animals. However, no clear pattern

within the culling of immature animals has hetetected.

The presence of horses on Iron Age sites is characterised by the

overwhelming prevalence of old individuals, often very old and rarely
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young adults. Juveniles and subadults are very rare, while evidence for
foetal/neonatal is almost absent. Notable exceptions are Bury Hill, Hants.
(Hamilton 2000)and Battlesbury Bowl, Wilt§Hambleton and Malthy
2004)where a considerable part of the population (more than 20%) died as
young individuals and foetal/neonatal remains were recorded, indicating on

site breeding.

Dog remains usually pertain to adult individuals. Occasional findings of
large groups of neonatal remains are interpreted as natural mortalities or

intentional culling for population contr@Hambleton, 20080.75).

3.2.2.3Livestock type

Very little attention has been paid so far to the livestock type. In most
zooarchaeological reports and reviews, the question is ignored or dismissed
with a few qualitative observations on the overall size and the shape of the
body or the horncores, likerg these characteristics to those of modern
‘primitive’ breeds.

Biometric data is largely missing aniith it, a thorough analysis of the

shape and size of the animals through time and space. Save for the few
general summaries of biometric analyses on some regional reviews
(Hambleton, 2008Maltby, 1981 Albarella, 2019)specific works on

osteometry are focused on the passage between LIA and the Roman period
(Noddle, 1984 Albarella, Johnstone and Vickers, 2088zzetto, Crabtree

and Albarella, 201;/Rizzetto and Albarella, 2022From these, we know

that all types of livestock were largely unimproved before the conquest and
their subsequent changes progressed in a piecemeal fashion with a
difference regarding site type (culturally Roman sites like villas are the first
to adopt lhe practice) and species (cattleimproved earlier and more to fit

the needs of the new agrarian system). Recent wobBulgl and Albarella
(2022)shows the existence of different regional populations of cattle and,
despite being overall smadized if compared to other contemporary
European areas, at least three size categories are represented: the smallest

animals come from Wessex and the soutl@rannel coast (from Cornwall
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to Kent, although the number of sites is limited), intermediate size stock are
found in Eastern England, while larger animals composed the herds kept in
the north. The study also shows a small overall increase in the size of cattle
between the Middle anddte Iron Age, interpreted as the possible influence
of early crosschannel contacts. Despite the limited number of samples from
sites with BCE dates and the increase being demonstrated only for the
Wessex area, increased livestock mobility is demonstfatetis area

during the Later Iron AgéMinniti et al, 2014) Therefore, the increase in

size might well represent the mixing of local cattle with new stock

exchanged with other areas around the island or across the Channel.

The distribution of congenital variations of dentition (e.g. absence of the
hypoconulid in the lower third molar, absence of the lower second
premolar) has been suggested as a possible way to characterise livestock
populationgAlbarella, 2019p.105). This kind of evidence is, however,
rarely systematically reported, limiting the possibility to explore the

diffusion of these nometric traits geographically and diachronically.

Hambleton (2008§lescribes sheep from most sites in southern Britain as
small, slender and horned, likening their appearance to that 8bthe

breed. She also states that the apparent uniformity of type until the Roman
introduction of larger, hornless varieties is generally true. However, in the

the LIA both hornless and fodmorned sheep are introduced in a few sites.

Although very little metric data has been published, and mainly from sites in
the south, it seems to confirm the impression of the uniformity and small
size of sheep in this perigi¥altby, 1981; Grant1984b; Hambletor2008,

pp.48i 49).

Autoptic observations and morphometric analyses agree in defining IA
cattle as generally being of a smsited and shoittorned typgMaltby

1996) which has been commonly defined in the past as Celtic Shorthorn or
Bos longifrongan obsolete terminology), and likened to modern Dexter
cattle(Cunliffe, 2004 pp.562563). Some variety is expressed by the
presence of hornless cattle, although-siige there seems to be more
uniformity than in the Bronze Ag@iambleton, 2008pp.57-58). With the
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arrival of the Romans, variety increased again, with both the importation of
stock from the continent and the beginning of a process of local

improvement Albarella, Johnstone and Vickers, 2008)

Pig size in the IA is small@rant, 1984aHambleton, 200Band

measurements from Heybridge in Essex were notably lower than the those
from Late Neolithic Durrington WallgAlbarella, Johnstone and Vickers
2008)

Horse type, ranging in size betweenIhands, would be now considered
that of a pony, with an apparent increase in average estimated withers height
during the LIA (but still within that rangéMaltby, 1981 Maltby, 1996)

Dog biometric data comesostly from associated bone grotipsis remains
from general waste are usually not frequent and well preserved enough to
create useful datasets. It is unclear if this makes the data representative of
the general population but Harcourt in his review on dogs from late
prehistoricsites (1974) gives a withers height range betweeb82én

(skewed toward the upper part of the rangég relative uniformity of the

Iron Age dog type has been confirmed by later studiedtby, 1996

Hamilton, 2000) On averagdA dogs are slightly smaller than Bronze Age
dogs but have a wider range of size and morpha|Gtprk, 2000)that will
increase greatly during the Roman period.

3.2.2.4Hunting and fishing

Wild animals are a rare, but regulpresence in the faunal assemblages
dated to the IA. Save for a few exceptional sites, single wild species do not
usually represent more than 1% of the assemblage, and a total usually
between 0 and 5%Albarella, 2019 pp.98-101; Hambleton, 2008pp.35

37).

11 Groups of articulated bones from the same individual, deposited in a single
archaeological feature usually also containing general waste.
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Hambleton (2008p.35) notes that the relative contribution of wild species

to the archaeological assemblages steadily decreases from the Bronze Age
becoming of negligible importance towards the Later Iron Age. Although
hunting practices never disappear altogether, their resfuctirresponds to
increasing deforestation and agricultural expangierhaps indicating that

the exploitation of wild resources remained somewhat of an opportunistic

activity in a more and more humamade landscape, depleted of wild fauna.

The list of species represented in IA assemblages often includes the red
deer. However, whereas antlers are almost always present (see worked
bones), postranial bones are scarce, indicating that hunting of large game
was not a common practice. Despiteitlscarcity, the reporting of

occasional butchery marks indicates that their presence is not incidental. By
contrast, roe deer, while rarely found, is equally represented by antlers and
postcranial bones. The presence of another large game speciesd theawi
(Sus scrofy is difficult to gauge because of its difficult separation from the
domestic pig. The distinction is mostly in terms of size, but the application
of osteometric criteria is seldom applied and usually, only particularly large
specimens are tentatively atuiied to the wild boar. Given the scarcity of
other wild species, it is likely that wild boar follow the same pattern, but it
would be interesting to further investigate the relationship with the domestic

pig to better understand management practice.

Other species have been occasionally hunted, especially wild anatids and
other birds (mostly water species and occasionally raptors), with cutmarks
on wing bones suggesting the removal of the feathers for cré#tibgrella,
2019 pp.99105).

Instances of specialised and systematic hunting are rare but more frequent in
specific landscapes such as those within and in the proximity of wetlands,
like the sites on the fenland edgd#is is represented in particular by the

sites in the Haddenham area (Cambs.) where, along with relatively large
assemblages of wild fowl and fish, the systematic hunting activity is

indicated by the substantial amount of bea@asta fiber) remains (the

third most represented species in the assemblagEyaes and
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Serjeantson, 1988 and Serjeantson, 20Béaver hunting was a common
activity in the Fenlands at least since the Late Bronze Age and it was
motivated by the exploitation of meat and fur as attested by the butchery
marks and possibly castoreum.

Other animals like foxes, badgers, and otters are also occasionally found in
Iron Age assemblagéslambleton, 20080.37) and were also probably

exploited for furs.

Fish remains are absent from the absolute majority of Iron Age sites in
England. In their review on the mat{@&obney and Ervyncgk2007)found
that 90% of sites considered presented no fish remains, while the others had

few remains and a limited variety.

To ascertain that this lack of evidence corresponds to a real avoidance of

fishing a few taphonomic issues have to be considered.

Fish remains are tendentially very small and are underrepresented in
assemblages from sites that are not systematically sieved. In the dataset
reviewed by Dobnegnd colleague007)only 18% of sites were sieved to
any extent. However, some of the reaved assemblages lacking fish

remains presented micromammal remains comparable in size with fish,
while others had fish remains from contexts dated to the Roman period. This

supportghe idea that the lack of evidence is not an artefact.

Another issue is represented by the distribution of sites, as most of the

reviewed, and more in general excavated, sites are located on the mainland.

Dobneyand colleague@007)compare the English case to that of Belgium
and the Netherlands: while the first present similar characteristics to
England, the latter presents a more abundant and diverse record. While
Belgium's coastal sites might have mostly disappeared due to gcedin
coastlines, the avoidance of fishing is confirmed by the absence of fresh

water fish.

Furthermore, evidence from Northern Scotl@Bdrrett, Nicholson and
CerénCarrascp1999)shows that fishing remained important throughout
the whole of laterehistory.
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This avoidance of fish has been explained as a socially prescripted food
taboo(Hill, 1993; Dobneyet al.,2007) perhaps linked to a more general
domestic/wild duality that rendered all wild species, fish included, a

shunned food source.

More recentlyRainsford and Roberts (201&)allenged this interpretation:

an active proscription is unnecessary to explain the minimal consumption of
fish, rather the strong focus on agriculture and animal husbandry would

have not only pervaded social practice in daily life and made hunting and
fishing skillsets less appealing to learn, but also reduced access to the actual
areas where these practices could be viable. Therefore, fish would have
become an irrelevant resource, potentially becoming unwelcome or unclean

as a consequence of unfamiligrand marginality.

3.2.2.5Carcass use

Butchery marks are generally reported more often for IA sites than Bronze
Age sites, possibly because of a more generalised adoption of metal
implements that makes them easier to detect unambigu@ibkbrella,

2019 p.105). However, while mention of butchery is widespread across the
literature, indepth qualitative descriptions and qualitative analyses are rare
and the potential of butchery analyses to understand carcass use is
underuseqdHambleton and Maltby 2004)

Overall, butchery practices seem to be conducted on the household level and
do not leave intense modification on the bones, with a general prevalence of

localised cutmarks.

Butchery patterns on sheep and cattle bones in most IA sites across Britain
are broadly similar to those identified Wilson and colleaguegl978)at
Ashville, Maltby (1987)at Owlesbury antHambleton and Maltby (2004)
Battlesbury Bowl.

For sheep these include a generalised use of the knife to skin, disarticulate
(shoulder, elbow and knee joints) and fillet (on limb bones, in particular on

scapula). Vertebral bodies are laterally trimmed while removing flank meat.
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The generally low frequency of elements presenting butchery marks, while
surely influenced by taphonomic bias, can be seen as an expression of an
affordance implicit in sheep butchery, where the small size and relative ease

of dismemberment make for lesgansive modification.

As in sheep, knife butchery is generally observed to be prevalent on cattle
remains, with a higher incidence of butchery marks and, in particular, chop
and filleting marks expressing the greater effort required to process larger
animals(Hambleton, 20080.61). Usually, all parts of the animals are
present orsite indicating that portions were not exported or imported. The
carcasses, however, were dismembered so that different body parts would
end up discarded in different parts of the settlentastlimb was removed
from the body and the vertebrae were discarded with the head after being
defleshed. Aside from the common skinning marks, other notable frequent
patterns are represented by cutmarks and chop marks on the distal ends of
long bones, uslig interpreted as disarticulation and dismemberment since

the marrow cavity is not always reachéthmbleton and Malthy2004)

Due to the relative dearth of their remains, it is difficult to detect patterns of
butchery for pigs. Evidence for filleting has been detected on pig remains at
Danebury and other sites in Wessex, but this is not the norm even within the
same region as tii@re absent, for example, at Maiden Ca#laight,
2003)indicating different cooking and consumption practices.

Concerning body part representation, for sheep, no specific pattern has been
identified, except for a general tendency of discarding both butchery and
food waste within settlemengslambleton, 2008pp.51-56). For cattle, the
majority of sites present a body part representation influenced solely by
preservation and recovery bias, with a few cases showingsitera

differential deposition of butchery and cooking waste and very few
exceptions hinting at speciadis crafting activities or meat production
(Hambleton, 2008pp.61-65). Horse remains in 1A sites are usually
represented with skeletal element frequencies compatible with their natural

skeletal abundance, indicating disposal of full carcasseg#@fHambleton,
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2008 71). Horse bones are often found complete and articulated in limb

joints or complete skeletons (Associated Bone Groups).

Dogs, like horses, are frequently present as associated bone groups, often as
complete skeletons. Both species are relatively more represented in ABGs
than they are in general wagkéambleton, 200836), which reinforces the
interpretation of both being separated on the symbolic and practical levels

from the meaproducing animals.

Butchery and skinning of horses and dogs, although rare, are both attested at
similar rates as other periods of British histOibarella 2019) In Wessex,
Hambleton (200871) notes that butchery marks on horses are present in

over half the assemblages and that butchery patterns are reported to be
similar to those of cattle. Horse age profiles by themselves indicate the
animals were not kept for meat, therefore butcheryesad testifies for

either occasional breaks of a generalised avoidance or the use of the

carcasses of old animals for the production of dog meat.

By contrast, skinning marks on horse remains are almost invariably present
and those attesting to the exploitation of dog pelts have been detected on
several site§Albarella, 2019p.106; Hambleton, 20080.75).

In addition to meat production, the presence of some skeletal elements can
be used as evidence for craft activities. Bone tools andwonreng debris

are found at most sites, although with much lower frequencies than in
historical period¢Albarella, 2019p.107). This probably hints atlaw-

scale, local production.

Goat horncores are a relatively common find, as they are more robust and
easier to identify than other elements, to the point of sometimes skewing the
sheep/goat ratio in favour of the latter (e.g at Puckeridge and Braughing 75
9, seeCroft, 1979) Their presence might be indirect evidence for horn

working as horn rarely survives in the archaeological record. Furthermore,
the occurrence of severed horncores and cranial elements present along with
foot bones might be present in the archaeological record as skinning debris
from the tanning of goatskins. Horn represented a popular material to create

tools, furniture and decaians thanks to its hardness and thermoplastic
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properties. Goatskins were a particularly prized raw material for
leatherworking during the Roman peri@krg 1999)and it is probable
they were equally valued before the conquest.

In contrast with the Bronze Age, cervid remains in Iron Age and later sites
are mainly represented by antléfdbarella, 2019p.107). This
demonstrates that even as the value of wild game steeply decreased, antlers

remained a prized working material.

3.2.2.6Livestock mobility

In the Upper Thamegalley, Schultingand colleagues2019)have found
that Early/Middle Iron Age animals in the hillfort sites on the Oxfordshire
Ridgeway and the nearby lelying sites of the Vale of the White Horse
uniformly presented localitrogen (i*°N) andstrontium £’SrfSr)
signaturessupporting the idea of relatively confined locales in which Iron
Age people operate@attle, howeverappeared to be bred almost
exclusively in the Valand moved on the chalk downs only later in.life
Cattlewerethe mostabundanspecies in the area, and one that reqguire
larger amounts of water (see secti®®.2i The role of sheep and cajtleo

it makes sense that lactating cows and unweaned calves weodoseptto

reliable sources of water.

In WessexStevensand colleague2013)analysedhe @arbon(ii*3C) and
nitrogen(tit°N) isotopic signatures of 347 samples from five sites in the
Danebury Environs. Their results indicate extensive4ptjaulation

isotopic variability in all sites, tentatively interpreted as some fothe
authors propose four different modélef complex animal and landscape
management. All of the models, excluding the third that ergddsger

apport of nodocal animals, identify this variability in the interplay between

different isozones (or micrenvironments) within the Danebury Environs.

Hamiltonand colleague®019)analysed thearbon,nitrogen,andsulphur
(i**S) signature of Middle Iron Age herbivore remains from Danebury and

Sudden Farm, finding that around 20% of the animals were efocah
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origin or highly mobile with some evidence of occasional movement of

livestockoverdistancesn excess oL00km

FurthermoreMinniti and colleague014) based of’SrF°Sr isotopic
analysis performed on teeth from the Iron Age and Roman rural site of
Owslebury (Hampshire), have demonstraadncrease in mobility of cattle

at the sitan the Late Iron Age and even more after the conquest.

3.2.3Livestock management

3.2.3.1Breeding of the main livestock species

Most of the British Iron Age sites can be classified as producer sites, having
evidence for the breeding of the three main domesti¢atbarella, 2019

p.104). It appears, however, that neonatal casualties of sheep and/or cattle
are rare findings in most Wessg@*ambleton 2008)where they seem to be
concentrated in a few sites like Danebury and occasionally represented
mostly by associated bone groups, and absent in the Upper Thames Valley
(Mulville, Ayres and Smith, 2011.496). The relative dearth of infantile
mandibles may find a partial explanation in poor preservation and recovery
rates, which would account for the almost complete disappearance of
relatively low infant mortality. However, this could also indicate a ckifi

form of management, where lambing and calving happenesiteff

possibly implying a form of transhumance with spring pastures being at
some distance from the settlemé@dambleton, 1999%.70).As seen above
(3.2.2.61 Livestock mobility), stable isotope analysis has demonstrated that
this strategy hdibeen employed at least by some sites in the uplands of the
Upper Thames VallegSchulting et al. 2019)

Sex ratio profiles are rarely published and lack precision, therefore on this
scale of analysis they do not yield meaningful information. When known, as
expected, both cattle and sheep profiles are dominated by female individuals
(Hambleton, 20080.54).
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3.2.3.2 Sheep

Sheep mortality profiles across Britain uniformly shimgh rates of culling

of individuals in the 612 months range (stage C), which might represent an
indication of winter mortality and/or autumn culling of yearlings to keep the
flock sustainable through the wint@altby, 1981 70; Albarella, 2007)
Albarella notes that for this strategy to be viable, starting flooksbers

must have been quite sizaplehile Pryor(1998) analysing Bronze Age
landscape evidence in the Fenlands through the lens of historical and
modern flock number records and his own experience in sheep farming,
estimates large flocks of thousands of individuals. He hypothesises a shift
from an economy duinated by intensive livestock farming in the Bronze
Ageto a mixedfarming regime in the Iron Age, which would have entailed
muchreduced flockslt is possible, however, that the abundance of
yearlings represents in part an artefact of the afoationed differential
preservation between pits and ditches (see 3.R.RiZstock mortality), in
which case the coincidence of natural mortalities and/or culling within that
age group with the availability of old storage pits to be decommissioned at
the same time of the year would result in their eregrresentatio

(Hambleton, 200855-56).

The split in mortality in the 42 months age group can be interpreted as
differences in husbandry strategies adapted to environmental conditions. It
is possible that sites and areas (like those in the Upper Thames Valley and
Eastern England), where thengwal of this age group was comparatively
higher, had the right conditions for keeping an unculled flock through
winter, and put extra effort into keeping the animals alive to produce more
meat or simply did not slaughter the animals on site. By conbtast; sites
have markedly autumn killing profilg¢glbarella 2007) For example, at
OutgangRoad (Lincs.), a site located on the Fenland edge, the mortality
profile has been interpreted as indicating that the flocks were probably
culled before moving them to winter pastures to avoid the flooding season
(Albarella and Mulville 2001)
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After the cullings, a reduced flock would have grazed the stubble and
directly manured the fields around the settlement after the harvest, and
subsequently required less fodder and care all the while remaining at hand
to maintain control of reproduction dng the breeding seas@grdambleton,
1999 p.70).

The mixed character of sheep management in this period is illustrated by the
presence of all stages with a generally steady rate of decrease in survival
between subsequent stages. Manure, meat, milk and wool were all probably

important products obtainecfn sheep farming.

In the past, a few authors proposed interpretations suggesting a focus on
wool production (for exampl€&rant, 1984h)This was based on the

assumption that Iron Age sheep were efficient wool producers, for which
there is no evidence. As a matter of fact, Iron Age sheep have been
compared to moder@oaywhich produce limited quantities of coarse wool

( O6 Co n n obEyuatin@ls)oricsheep to a modern landrace just
because they are roughly comparable in terms of size and proportions would
be a mistake, but we can ascribe them both to a 'primitive’ type, due to the
lack of any substantial humamduced improvement and the presence of

traits that fit well with the adaptation to the British climate.

Furthermore, aélbarella (2007)demonstrated, Iron Age sheep mortality
profiles are not compatible with those of historically documented sheep
wool specialists (see discussion on mortality). Their profiles are instead
compatible with mixeduse, using the full range of products to compat
arable activity. Meat production surely had an important role, although not
as much as it had during the Bronze Agambleton, 20080.56). This is

not to say that wool and milk were not produdaat,rather that a

generalised use of the animals produced more than enough for subsistence
andarelatively low intensity of exchange. Accordingltambrickand
colleagueg2009) after being widely cultivated during the Bronze Age, flax
practically disappeared from the archaeological record of the Upper
Thames. He links the change to the increase in sheep husbandry, positing
that flax had been substituted with wool as the maimcsoof textile fibres.
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3.2.3.3 Cattle

Cattle mortality profiles generally present mixed patterns of exploitation,
with several animals keptlive after their prime (more than for sheep),
suggesting a generalised use aimed at supporting arable agriculture and

exploiting secondary producfislambleton, 1999.78).

Within this general pattern, single sites or small regions display very
different husbandry strategies: some, with a large number of immature
animals, seem more oriented toward meat production; others with larger
numbers of young animals, appear to be $ouy on dairy products
(Hambleton, 200864); finally, sites with the majority of the population
reaching mature and elderly age hint at a strategy aiming at the use of the
animals for traction, also supported by the occurrence of splayed
metapodialsand manuringAlbarella 2007) It is, however, hard to pin

down the reasons for these different profiles, as they do not seem to be
strongly correlated to any site characteristic in terms of chronology,

topography or environmental conditions.

For the Wessex and Thames Valley si@sant (1984bysuggested that the
variability in cattle age profiles is due to the seasonal moving of livestock:
juvenile and adult animals on the uplands would indicate that calving and
the use of older animals in support of arable agriculture were taking place
there,while the rest of the population was moved to graze in the lowlands
where the surplus subadults were being slaughtétaaibleton (2008

p.63), however, despite confirming the distribution of age categories noted
by Grant, suggests that these were not part of a single integrated farming
system, but rather the application of different management strategies as a
reflection of different environemts. Currently, neither hypothesis has been
demonstrated, as this would requiredepth analysis in terms of mobility of
contemporary upland and lowland sites in the same locadésgrating

results fromdental ageing anchulti-proxy stable isotopeanalysis.

3.2.3.4A note on milking and dairy production
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Even though it has been demonstrated that dairy products were widely
exploited ever since the Neolithi€opleyet al.,2003) it is very difficult to
ascertain when in history and how exactly lactation persistency was pursued
and achieved. Modern dairy livestock is bred and managed specifically to
increase daily yield and length of the lactation period. The latter is sustained
by a tight cycle of breeding that maximises the yearly proportion of
productive days (c. 305 days for cattle and 100 for sheep). This causes a
surplus of offspring, of which the male part is almost completely culled for
meat. In the zooarchaeological laéure, this last component is assumed as
evidence for dairy farming when looking at mortality curves. Conversely,

the rest of the dairy production cycle is largely ignored due to the inherent
difficulty of detection. It is, in the absence of substanti#h danportant to
discuss at least the basic assumptions we use, if we want to discuss the role
of dairying in livestock exploitation. The likelihood that largely unimproved
Iron Age cattle and sheep had long lactation periods or high daily yields is
very low. Still, calves and lambs could have been culled to increase the
amount of milk that could be harvested with taphonomic biases masking the
activity in the mortality profiles. Considering the ageing profiles, it is most
likely that dairy production mainit@ed an important, if accessory and
seasonal, byproduct of the mdéatused and mixegurpose livestock

husbandry strategies common in the Iron Age.

3.2.3.5Pig

Sites with an unusual abundance of pigs have been linked either to
particularly favourable ecological conditions for pasturing or trading and
cultural links to the continent, which might be confirmed by the tendency of
sites in the south to have an increas pig percentages during the later
phasegMaltby 1996) Since the increased salt production through the Iron
Age (Maltby 2006)would have favoured the use of preserved meat, the
abundance of pigs in certain sites, an exclusively {pesttucing species

with fatty meat suitable for curing, can potentially indicate a role in either

the production or consumption of such products.
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At most sites, pigs are represented mostly by individuals between the

second and third years of age, while individuals beyond the fourth year are

virtually absen{fHambleton, 199996 9) . Thi s i s because pigs:
substantial output is meat, affording little variability in the culling strategies

and therefore making slaughter before or upon reaching full adulthood a

common practice in pig husbandry over the ages.

However, it is difficult to claim that pig exploitation was uniform across
Iron Age Britain as variations in pattern are obscured by the lack of
resolution in ageing data and the usually small sample size of Iron Age pig
assemblages.

The frequent and large litters would have meant little need for either a large
breeding population or serformed culling strategie@ambleton, 2008

p.68). The real differences in exploitation must be searched in the choice of
rationalising meat production by culling off only fully developed animals or
rather culling animals of different ages out of need or taste preference.
Given the nofintensive natwe of British Iron Age butchery and the small
degree of carcass processing required for small animals, it is difficult to
discern natural mortality from the intentional slaughter of juvenile piglets.
There is, however, currently no evidence for the ifigeulling of suckling

pigs. It is therefore even harder to interpret this part of the mortality curves
in the absence of other forms of evidence.

It is however interesting to note that, being unlikely that sty husbandry was
in practice, unimproved breeds and-predern foddering techniques did

not grant development rates comparable to those of modern pigs in intensive
farming, so it is reasonable tioink that pigs did not reach their maximum
meatbearing potential within their first two years of l{fi@altby, 1996)

This means the existence of a potentially substantial difference in meat
output between the younger and older groups of the main culling range.
Some sites seem to have had a preference for one of the two ends of the
spectrum, whereas others had them ByjuepresentedMaltby, 1996
Hambleton, 1999.69), but the reasons for these choices have not yet
found.
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Pigs might have had some limited use in crop production by being released
on the fields to turn and fertilise heavy soils before sowing, but this hardly

seems reason enough to inform culling strategies.

3.2.3.6Goat

The absolute prevalence of sheep over goat characterises not only the Iron
Age but all periods since their introduction in the Neolithic. It can be
explained by the difference in environmental tolerance ranges between the
two species, as goats are notedito the heavy soils and damp climate of
Britain. This does not mean that it is particularly difficult to keep some, just
that it is not convenient or outright viable to keep them in large herds. The
fact that they never disappeared from the island isgher, testimony to

the fact that herders deemed them useful. In fact goats, as browsers, can be
kept in small numbers together with the grazing sheep flocks to improve
land management (as they clear the pastures of different plant species, like
thorn scrip). Furthermore, the more boisterous and aggressive behaviour of
goats might have kept smaller predators away, helping protect the lambs.

3.2.3.7Horse

The almost complete absence of young individuals below 5 years of age,
and especially of foals aged less than 1 %2 yé&ans, most sites has been
interpreted as evidence supporting the hypothesis that horses were not
commonly bred but rather kept in a feral state and occasionally rounded up

for training and domestic ugklarcourt 1979)

The hillfort at Bury Hill (Hants.) presents a faunal assemblage composed of
27%horses, evidence of breeding and large quantities of horse and vehicle
gear(Hamilton 2000) Building on Harcourts' hypothesis, it has been
suggested to indicate that it was a specialised breeding and taming site from
which trained horses would have been redistributed elsewhere. This
hypothesis has been taken as a general model for the BratrsAde

(Cunliffe, 2004 p.418).
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It must be noted, however, that horse assemblages are usually very small,
making foals difficult to identify. In fact, deciduous dentition is smaller and
more fragile, while the management strategies would have implied very
little juvenile mortality, whichcould have happened edfte. All of this

would create a strong recovery bias towards the adult population, obscuring
more widespread breeding practidesilville, Ayres and Smith (2011

p.506) notice a number of Upper Thames sites where the presence of
juvenile and immature horses point towardsiie breeding; it is entirely
possible that a similar review of the evidence in other areas could
deconstruct the model of specialised frargemanagement so far widely

adopted.

3.2.3.8Dog

Direct evidence from dog osteological data is rather scarce. We are,
however, allowed to think that Iron Age dogs were mainly kept as herding
dogs, given the abundance of sheep in the faunal record. Herding behaviour
represents the modified predatory bebav of wolves and is therefore easy

to obtain in dogs.

The relative rarity of butchery evidence rules out their role as-meat
producers and the scarcity of wild animamains makes it unlikely that

they had a specialised hunting role. Their role as companions and guard
animals is very probable, and their depositional pathway accounts for a
markedly different role compared to all other domesticated animals except

for the horse.

3.3 Agricultural change in Roman times

The body of knowledge about agricultural practice in the Roman period,
both in Britain and in the rest of the Empire, is much more substantial than
that of any of therehistoricperiods. In keeping with the theoretical
principles exposed in Gipterl, the contrast in evidence between the two

periods will be used as a heuristic tool to better understand the Iron Age. A
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comprehensive review of the subject is beyond the scope dihésis;

therefore] will summarise here only some relevant aspects that represent a
known measure of change. Some of the Roman introductions and changes
are already mentioned in the previous sections, but a general summary will

make the character of the transition moralewmt.

3.3.1Crop and livestock introductions

The main cereal crops do not change with the congoadeyand spelt
remain the dominant species, with other minor crops such as emmer, rye
and oats being recorded in small quantities on some(gérslerVeen

2016) The role of bread wheat is not yet understood. Even though it
becomes the dominant cereal crop in Early Roman Gaul, it occurs in
substantial quantities only in some higlatus Roman®ritish sites

(Campbel] 2008) possibly representing importations.

A major innovation is represented by the introduction of a great variety of
plants cultivated in a horticultural regime for their fruits (cherry, plum,
apple, pear, walnut), herbs (celery, lettuce, dill, coriander, summer savoury),
and roots (carrot, leddeet, turnip, parsnip) which were so far exotic or
present only in their wild forms before the conqueah deiVeen 2016)

The introduction of these new foods, as well as those that were not
cultivated locally but imported (e.g. figs), makes the existence of different
consumer groups evident: some rural centres of the &aghhad access to
the exotic imports available irondon and the other major towns; others,
regardless of status, only to the new crops cultivated locally; while the
centres in thevest anchorth of Britain present no evidence for the new
foods but started consuming more wild fruits and (vas derVeen 2016)

Around the time of the conquest, the ldagting trend of increasing
importance of sheep shifted back quite rapidly to cattle dominance
(Albarella 2007) The process, however, was not homogeneous and until
the late Roman period, there are two clear patterns of animal use and

consumption where new settlement types like urban, military and villas
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present a higher frequency of cattle and pig, while more traditional rural
settlements keep on with Iron Age traditidisng 1984, 1999)

Dog remains an important species in the Roman period. Their range of sizes
increases to include both smaller and larger dogs, while their shape becomes
more diverséClark, 2000) This diversity is taken to indicate the import of

new types from the contine(laltby, 2016)and probably relates to

specialised roles as companions and hunting dogs.

Donkeys(Equus asindsand mulegEquus asinug Equus caballushave

been identified in very small numbers already in the Late Iron Age, their
presence becomes established, although it remains rare, in the Roman period
and linked to the transportation needs of the military apparatus. The small
size of British mules haseen linked to local breeding with the small local
horses following the importation of donkeys from the continent (Johnstone,
2010).

The role of chickens expands significantly during this period as they
become ubiquitous and supplemented the diet of military, urban and villa

sites with eggs and me@ykes 2012)

Other birds of culinary value like the anatids and pigeGuadumba livig
start being regularly consumed and exotic species like the pheasant
(Phasianus colchicysand the peafowlRavo cristatuyare introduced in
small numbergMaltby, 2016)

Whatever obstacle to their consumption there was during the Iron Age, in
the Roman period fish becomes a common occurrence, although it seems
they were sourced locally and desga fishing was not prasgd (Locker,

2007) The influence of Roman culinary practices in this respect is also
attested by the rare findings gdrum(fermented fish sauce).

Wild game remains infrequent, but not so much on-sigkus sites,

suggesting the introduction from abroad of gamekeeping practices aimed at
leisure hunting. This finds confirmation in the evidence for the introduction
of fallow deer Pama damawhich was probably kept in parks as managed

colonies at the most affluent vill§Sykeset al.,2011)
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3.3.2Techniques and scale of farming, storage and produce use

The frequency of higllensity deposits of charred and germinated grains,
already increasing throughout the Iron Age, reaches its highest levels by the
middle Roman periofvan de’Veen 2016) Evidence for tools related to
haymaking (scythes, hafprks) is found for the first time during this period
(van derVeen 2016)

One of the main indicators of the massive restrunguof the agricultural

system over the Roman period comes from the structures required for the
processing and storing of cereal crops. Grain pests such as the grain weeuvil
(Sitophilus granariusmake their sudden appearance during the years of the
Roman conquest and represent a significant change of practice, as they
require large open grain storage to survive in Britain and the rapidity of their
spread hints at the large scale of the movemiegitaon (van de’Veen

2016) Corndriers make their appearance during the 1st c. CE and become
widespread by the middle Roman period. These structures are associated
both with the process of drying grain before storage and with m&itamy
derVeen 1989) Drying is again evidence for the introduction of a new
storage system, different from the Iron Age both in practice and scale,
supporting the needs of a newly introduced market and/or taxation cycle and
military supply. Malting is evidence for the largeale production of beer,

that from a housenade staple becomes a commodity to be exchanged,

functioning as a cash crop to be sold for profit.

Another aspect of the restructured and expanded distribution system relates
to meat. A new pattern of butchery accompanies the increased beef
production in urban and romanised sites: the carcasses, mostly of cattle and
to a lesser extent of the other mpadducing species, are heavily processed
using heavy blades such as cleavers, with much more evidence for chop
marks than in the previous period. Specific marks and patterns have been
attributed to the actions of portioning, superficial filleting scooktha

axial splitting of upper limb bones and the transverse breaking of
metapodials to access marr@Waltby, 2007) All of these traits are absent

or rare in Romandritish rural sites as they were previous to the conquest,
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lending to the idea that a slower and less intense traditional household
butchery tradition persisted in the countryside. Butchery debris is now found
in substantial dumps and the study of butchery marks and implements has
linked the new techniques to therk of specialist butchers in urban and
military settlements, engaged in the task of quickly processing large
amounts of carcasses in an almost industrial prqSestah2006; Maltby

2007)

Furthermore, an increase in salt produc(iialtby, 2006)and specific
processing patterr(®laltby, 2007)hint at the diffusion of new curing
practices and the trade of preserved joints of pigs and cattle.

The intensification of meat production is also suggested by mortality curves,
showing an increased focus on adult individuals both in cattle and sheep
(Maltby, 2016) Cattle were also extensively used for traction in the
expanded arable system and consequently increased in size through
breeding and importation of larger stock to fulfieir dual role as beef

source and draft animéAlbarella, Johnstone and Vicke2008)

The absolute prevalence of adult cattle in the record, as well as its increase
in size over the Roman period, follow the same pattern of diffusion
described above for the introduction of new foodstuff and intensive
butchery, happening immediately in romsad settlements (and in the
SouthEast) and progressively spreading to the rest of the population by the
end of the Roman perid®Rizzetto and Albarell@2022)

The appearance of hornless sheep suggests the introduction of new stock
(Maltby, 2016)while the size improvement of both sheep and pigs becomes
noticeable sometimes around a century after the con(plbsrella,

Johnstone and Vicker2008) Data and discussions on pig husbandry in
Britain are limited. However, it is interesting to note the possibility.
suggested bivaltby (2016)that the Romans might have introduced a

limited form of styhusbandry to the island. This would have entailed the
practice, implemented in Roman lt§MacKinnon 2006)of stallHfeeding

small numbers of a larger landrace, whereas the majority of pigs would have

belonged to a smaller landrace kept fraege in wooded areas.
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The nature of the agricultural expansion is difficult to ascertain, given how
little direct evidence of cultivation practices is available. The effort put into
improving and maintaining larger and more numerous cattle for traction and
the cultivation of havier soils can be interpreted as part of a strategy to
increase arable production by extending the cultivated areas without

necessarily increasing their productivity.

Isotopic evidence from cereal remains from Stanwick (Northants.) also hints

at extensive cul ti va’®Nparedwitystablb owi ng a de
values fori*3C, which indicates lower levels of manuriigodwick et al.,

2021) The geographical position of the site, fairly central to the Romano

British settlement and agricultural system, makes it tempting to generalise

this isolated result, but more studies on this line of evidence are needed to

obtain a clearer picture.

In fact,most of the other patterns outlined above are mostly based on
evidence fronBSouthern and Eastern England while, despite the relative lack
of regional studies, there is evidence that in other parts of the country this
process did not occur homogeneously or ajvalh de’Veen 2016)

3.4 Agricultural economy and animal use in Iron Age

Britain: some considerations and points to carry forward

3.4.1Self-sufficient communities?

Parks (2012pp.241-242) notes that in Eastern England the normal
agricultural practice seems to be that of satisficing (safe return on minimal
investment) or production in the contextagubsistence economy: labour

and resources are invested to plough, manure and weed just enough to
prevent soil impoverishment and ensure safeguarding. The success of spelt
fits with this approach, as well as the avoidance of heavy clay soils that
require amore intensive approach and will in fact be cultivated under the
Roman farming regimdRizzetto, Crabtree and Albarella (2Q1iink the

increased reliance on cattle and their improved size to the Roman settlement
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pattern favouring the heavier soils of the British lowlaridis. currently
impossible to confirm archaeobotanically that clay areas were restricted to
pastoral practice only during the Iron Ad®atks, 2012pp.247-248). It is,
however, a tantalising interpretation, as their use as pasture would fit well
with the increasing importance of sheep husbandry in a context of

demographic, settlement and farming expansion.

Activities like saltmaking and iron smelting which are thought to be
seasonal, as well as wernktiensive phases of the agricultural and pastoral
regimes, would have inevitably coincided (e.g. the harvest with the optimum
season for salt productioRarks, 2012p.42). It is therefore reasonable to
think that the workforce of a settlement or wider community would have
been divided into different roles and activities, although it is difficult to say
on which basis. The increase in the scale of production through time
demonstrated by archaeobotanical data, especially on som@sitks,

2012 pp249-256), hints at the development of producer sites. Those would
have created considerable cereal surplus, which hints at the existence of
people not involved in cereal production. The consumers of said surplus
could have possibly lemrepresented by segments of society focusing on
pastoral farming or the exploitation of marginal/specialised environments
for production activities such as saiaking, metalworking or the

acquisition of wild resources such as pelts and feathers. However,
substantial evidence of the existence of a distinct producer/consumer site
relationship has beeso far detected from faunal assemblages.

The isotopic evidence from faunal remains, however limiBe2l 2.6i
Livestock mobility), points towards the existence of animal exchange and
forms of cooperation ifivestock rearingpetween neighbouring
communities, reinforcing the idea that Iron Age people weteompletely
sedentaryHamilton et al. 2019and that food production had ramifications

on a nonocal level.

This discrepancy between faunal and botanical data could be interpreted as
follows: while settlements, regardless of scale, had a generalist and self

sufficient attitude towards subsistence production, some form of surplus
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production and redistribution was required to sustain seasonal activities in
specialised environments. These would not have been engaged by the whole
of a settlement population but could have potentially involved more than

one settlement in the same geharaa, fostering wider community social
relationshipsThe aforementioned example of mobile cattle calinthe

Upper Thames VallefB.2.2.6i Livestock mobility) could be an example

of the interaction between settlements at a wider community scale,

managing land rights and animal movement in a shared landscape.

Van derVeen and Jones (200Bave suggested that grain surplus was
consumed in episodes of feasting. Again, this is compatible with the
gathering of people from the larger community, which could have meant the
coincidence of seasonal activities and festivitfeparallel interpretation

has been suggested $farples (2010Wwho proposes the consumption of
gathered grain by labourers taking part in communal rampart construction in
Wessex.

3.4.2The role of sheep and cattle

The chronologial trend toward an increased emphasis on sheep is attested
with confidence in the two regions with the largest number of
zooarchaeological studies. It is impossible with the data available so far to
ascertain if this trend was present in other areas ofiriat it is

interesting to note that these two regions start off with very different species

frequency ranges to each other.

The predominance of cattle in somreas as opposed to that of sheep in the
English downlands, has been convincingly linked to ease of foddering and
watering in different environmen{&rant, 1984aMaltby, 1996

Hambleton, 2008pp.61-65). Indeed, cattle necessitate larger amounts of
water to thrive, whereas sheep seem to be more resilient to water shortages

but tend to develop more easily some illnesses in wet environments.

Cunliffe (2004 p.416) linked the increase in sheep husbandry to the spread

of arable farming in the downlands, considering the hectarage of farmed
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fields too large to be maintained productive without the direct manuring
activity performed by sheep while folded into fallow or already harvested
fields.

In contrast, Grant (1984b) hypothesised that the increase in sheep husbandry
could have been a symptom of soil impoverishment, as their lower

nutritional requirements would have made them viable on overexploited

land where cattleearing was not possibleymore. Furthermoresan der

Veen and OO0 GudAlmaklta (201D)omt&yt that an emphasis

on crop production and the colonisation of areas with heavier soils would
have been better served by focusing on cattle as ploughing animals (as will

be the case during the Roman period).

The relationship between sheep and arable farming is a complex question
that would require a project on its own to obtain a clearer picture. To
understand this matter we would need more evidence from environmental,
landscape and soil data as well as a @mmspn with historical and

ethnographic analogies. | can, however, advance some considerations based

on the information available from the literature.

With no clear indicators for specialised husbandry through most of the
period, we have to assume a generalised economy. Sheep is the predominant
species throughout much of the history of Britain, well adapted to life in
even the harshest environments @ igland and hugely versatile both in
terms of husbandry techniques and product yield. Furthermore, it requires
very little effort to raise in extensive husbandry regimes and has a relatively
fast reproductive rat&his handiness is demonstrated by thedamdry

system on and around the Oxfordshire Ridgeway in the Early/Middle Iron
Age. While cattle, the dominant species, was managed in a relatively
complex and mobile way, keeping the reproductive animals in the lowland
during calving season to supply thernth abundant water, sheep in each

site had a very local isotopic signatusemilar to piggSchulting et al.

2019)

Cattle have very high food and water requirements and therefore need more

resources and effort to rear. As a consequence, there is probably a more
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limited capacity for them in each local landscape, unless more land is used
for the purpose (extensification) or cultural and economic reasons induce
the farmers to take steps to increase said capacity (intensification). That
would be the case for the im@ase in cattle frequencies associated with the
unprecedented arablecused, markebriented agricultural intensification
during the Roman period. During the Iron Age, however, the agricultural
expansion and the colonisation of new lands did not needszites

change in focus. Changes in settlement pattern and exchange networks were
comparatively smallsee Ch.2), with communities becoming more

numerous and nearby, but not aggregating in ways that would have required
massive redistribution networks, not even in thealtedoppida(this is
suggested by the sourcing of local cereals in Late Iron Age Silchester;
Lodwick, 2018)

Without a radical restructuring of the so@oonomic system and farming
regimes, the increased population density expanding on previously marginal
areas, in the case of heavy clay soils still unsuitable to cereal agriculture,
would have found it easier to increasingly rely on sheep for subsistence. The
persistence of a more important role of cattle in the Upper Thames Valley
has been linked to the suitability of the river valleys and gravel terraces for
their husbandryMulville, Ayres and Smith, 201,3.520).

Cattle remained the second most frequent species in this period, enough for

ploughing even if arable production was intensifyivign derVeen and

O6Connor (1998) poi ntscale cereal agriculturalt wher eas
system such as that of Roman Britain required large numbers of cattle for

traction (to which the faunal record accords), sraadlle arable production

could have coexistedith extensive hilifarming of sheep.

Cattle are the most represented animal in the La Tene art of Engfaitel
sheep is rarely representggllis 2020) suggestinghat on the symbolic

level cattle were seen as more importdtilis alsonotes that depictions of
cattle are most common on highatus object used for display during the
Late Iron Age, which might suggest some correlation between cattle
handling and statu3.he abundance of cattle, their symbolic role and small
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size are at the base of the model proposelfdymang1999) for
Northswestern Europe (and confirmed for the NetherlandsibyDijk and

Groot 2013) according to which Iron Age cattle were used as a medium for
exchange and a standard unit of value. This association between cattle and
wealth has also been suggested for Iron Age Britaiddselgrove (1999

Accepting this modelhie reduction in relative numbers of cattle, concurrent
to demographic expansion, would have meant increased wealth inequality
rather than a shift in economic strategies. Depending on how the ownership
was managed, this would have contributed to the inedelaerarchisation

of societies towards the end of the period.

It is interesting to note that in the Saxon period, as population density,
reliance on the market economy and urbanisation reverted to conditions
comparable to those of the Iron Aglee animal economy shifted back to
relying primarily on shegpwhile livestock in general reverted to a smaller
size(Rizzetto, Crabtree and Albarel2017) Sheep will then remain the

main species throughout the Middle Ages and Modern Era, even in periods
when the aforementioned conditions will be closer to Roman standards, but
with the substantial difference of increasing specialisation in wool

production br the market economlbarella 2019)

Instead, the end of the Roman Empire sees a return to the reliance on small
domesticates, mixed livestock exploitation and household butchery, in a
parabolic trajectory that entails the disappearance of all the Roman traits of
animal exploitation describeabove(Rizzetto, Crabtree and Albarella,

2017 Rizzetto and Albarella, 2022)

Iron Age and early Saxon Britain are chronologically and culturally distant,
the similarities in their animal economies show on one hand the
exceptionality of the Roman system, while on the other environmental

affordances which characterise the Britisledsl

3.4.3Foddering and manuring
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A huge contribution to the issues presented in this chapter would be given
by a better understanding of foddering practices. It is well known that
substantial hay production did not start until Roman tif@sin derveen
and O06,a98) e foddering alternatives discussed in the literature
(Grant, 1984avan detVeen, 1992pare the use of processing-psoducts

such as chaff, the destination as fodd@mps of barley, oats or brome, and
the folding of livestock into arable fields after harvest to graze on stubble.
Unfortunately, not much work on manuring is yet availabldrimm Age

Britain as this would give us a better understanding of folfliag de’Veen
and O06,098)Bsae considerations can be made nonetheless. The
climatic conditions of Britain and the exploitation of fallow and marginal
areas for pasture make the need for sheep foddmimgial, when an
extensive husbandry regime minimal is prsedi Larger animals like cattle
and horse would have had higher requirements. This would have been
especially true if the herds were culled before winter as in the case of sheep
(Maltby, 1981) Stubble grazing therefore could have been more an
opportunity than a necessity. It would have contributed to converting
agricultural waste into meat, directly manuring the fields and (at least

marginally in the case of sheep) working the soil throughyteag.

2There is, however, evidence for haymaking in late first century BCE Silcl{esthwrick
2017)
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3.4.41ron Age food

3.4.4.1Diet

Throughout the Iron Age diet in Britain was based on a very limited array of
staple plants and animals. Cereal grains were complemented by pulses like
peas and beans and possibly oil seeds like flax, gold of pleasure and poppy
with a limited contribution bwild plants such as hazelnut, blackberries and
green leaveévan derVeen 2016) Despite their limited representation, wild
fruits and leaves would have probably made a fundamental nutritional
contribution to the otherwise restricted diet. Given the ambiguous and
limited role of other wild resources, it is likely that those wereeagath
opportunistically on the fieldide and while venturing through uncultivated

land to take care of the pasturing herds or to collect wood.

Animal protein was usually restricted to meat from a few domesticated

species and dairy products.

Even on sites where caprines were the majority, cattle were likely a major
meat source due to their far larger gidambleton, 20080.38). However,
smaller species like sheep and pigs would have better suited small

communities at the local level.

The relatively low frequency of pigs, an exclusively maatducing
species, in comparison to continental sites, may be an indication of little

dietary reliance on meat in genefAlbarella, 2007)

As discussed above (3.2.3.4A note on milking and dairy production),

milk production would have been a seasonally limited activity. However,
there is no reason to think that it would have been consumed unprocessed,
and curdled or fermented dairy products would have been easy epough t
obtain and store for consumption throughout the year. Strabo's claim
(Geography, IV, 5, 145) that Britons were well supplied with milk but did
not make cheese does not have to be taken literally and could be just an
indication that the British dairying regime was somewhat alien to what the

author considered normal in the Mediterranean.
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3.4.4.2Feasting

After the events of conspicuous consumption that caused the formation of
the LBA/EIA middens, feasting becomes less clearly identifiable in Iron
Age societyRecent applications of Bayesian modelling of radiocarbon
dates hae in part overcome the issues with tHallstattplateauand shown
that the life of middenextended, at least in some cases, well past what
previously thought and into thdiddle Iron Age (Waddington et a|2019)
From the 5th/4th c. BCE, consumptiorinsany caselocumented by the
massive accumulation of animal remains on ground surfaces and disused
storage pitgBradley, 2019291) and thenore intensivaise of cauldrons

and bucketst large site¢Sharples, 201,(p.146).

Even assuming that meat was not the focus of cattle rearing, the culling of
the herd for population control or contingent reasons would have caused a
sudden abundance of meat. Even the slaughter of sheep or pigs could have
led to waste without a way to fisttibute or preserve the meat. With the
increase in salt production, this would have represented a less urgent issue,
and other forms of curing like smoking and fermenting were also possibly

used.

In any case, cattle slaughter or the seasonal culling of sheep would have
certainly produced a surplus, which could have been used to feed people
gathering for social or ritual occasions or to carry out seasonal and

communal endeavours.

Due to thenumber, fast rate of infilling, and the presence of structured
depositions, it has been proposed that the infilling of disused storage pits
with domestic waste would only have happened sporadigdilly, 1995b)

The material in these features would have therefore represented secondary
refuse.lts primary provenancs however unclear. One hypothesis is that it
came from surface middens located within the settlement, accumulated over
time and destined both for manuring and the infilling of the(pigsker
Pearsonl1996) Another hypothesis is that they represented episodes of
conspicuous consumption possibly related to the frequent communal works
on the enclosurg8radley, 2019)
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Sharples, (201(op.116-124) argues that feasting would have been an
integral part of the logistics of boundaoyilding and the social events that

accompanied these activities.

van derVeen and Jones (200@terpret the occurrence of graiith site
assemblages, especially frequent in Southern England and in association
with storage pits in hillforts as evidence for large communal feasts rather
than surplus redistribution between producer and consumeasitewas

previously proposed bjoneq1985)

As Maltby (2007)noted, after the conquest, the emergence of urban centres
with higher demand, a new redistribution system and specialist butchers and
traders would have disrupted the traditional social habits related to meat

consumption.

3.4.5The agricultural expansion

In reviewing and discussing various aspects of animal and plant husbandry
during the Iron Age and the Roman period, several aspects have emerged
which could help answer the questions mentioned in the introduction of this
chapter and aid the characterisataf the agricultural expansion at the end
of British prehistory All the considerations expressed below represent
broad generalisations which require testing on a local or regional scale.
Although some of these will be addressed in this thesis, othiérs wi

inevitably require further work.

3.4.5.1 The character of the expansion

were new areas brought under cultivation or pasture?

During the Later Iron Age, the diffusion of settlements into valley bottoms,
wetlands and clayich areas entailed the farming of at least some of the
previously marginal lands. Rather than a radical transformation of landscape
use, the lack of evidencerfarable farming on the clays, together with the
increased reliance on sheep suggests that these new areas were brought into

use as pasture. There is, however, evidence for an increase in the scale of
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arable production, which might have meant arable expansion at least in

some sites or areas with suitable unused land.

were choices made in terms of introducing or shifting to different
crops and animals in order to increase productivity or adapt to

different situations?

The array of plant and animal species used throughout the Iron Age is
remarkably restricted and stable. The only substantial element of dynamism
Is represented by the shifting of livestock frequencies, with the gradual
increase of sheep until the very esfdhe period. Slaughter strategies,
including the substantial autumn cullings, remain stable despite the
demographic expansion, suggesting that the system was already successful
and able to sustain the creation of new herds. During the Later Iron Age,
livestock mobility increased, but so far there is no evidence to link it to a
need for increased productivity.

In what respects intensive (increase productivity without extending
the cultivated area) and extensive (extend the cultivated area without

increasing its productivity) practices were adopted?

The preference for sheep and spelt, as well as the generalised patterns of
livestock exploitation and the fregange husbandry practicegere all part

of a system that required relatively low investment of labour and resources
and could be defined as extensive farming. These practices, however,
remained largely unchanged throughout the period, therefore it does not
appear as if the farmimngystem was going through further extensification.

The lack of evidence for the introduction of new agricultural technologies
might not be meaningful in itself. However, the introduction of improved
ploughing tools and the expansion of arable farming on clays during the
Roman period reinforces the ideanabre conservative arable techniques

during the previous period.

were any forms of specialised production introduced?
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Farming during the Iron Age appears to have a remarkably constant

generalist attitude, the only possible exception being freaéng.

did subsistence economies shift to any form of redistribution

economy (i.e. marketriented)

Forms of produce redistribution seem to have been limited. isaje
production of beer and the cultivation of plant species that could be sold as
cash crops appear only after the Roman conquest, although cured meats,
small animals and cereals could haegformed that function. The
appearance of coinage and the increased frequency of imports from the
continent during the Late Iron Age may have been an early symptom of an
incipient monetary economy and the increased livestock mobility and
nucleation of silements can also be interpreted as signs of the shifting of
the system (see also Ch. 2). Howetiee, evidence for the farming economy

does not suggest it had been fully achieved yet.

3.4.5.2If it isn't broken, don't fix it: a conservative system in a

crowding landscape

The farming economy system of the British Iron Age appears to have been
extremely successful in maintaining relatively stable core traits while

supporting demographic and settlement expansion.

The colonisation of previously marginal areas seems to have been carried
out without substantial changes in farming strategies. This implies that it
was preferable or easier to replicate the current system on less productive
land than it would have beenfind unoccupied productive land or invest in

more intensive approaches.

This stability is even more remarkable considering the accelerating changes
to the way of life ofprehistoricBritons towards the end of the Iron Age (see
Ch. 2).
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The improving climatic conditions in the second half of the millennium (see
Ch. 1) could have increased the carrying capacity oPtkhistoric

landscape, helpinp maintaina conservative farming system in the face of

a wave of innovation and societal reorganisation. However, it would be
wrong to think of the farming system as divorced from the changing aspects
of Iron Age society. The colonisation of less productive lamtitha

decreased relative frequency of cattle were bound to create wealth
inequality, which in turn could have contributed to the hierarchisation of
society. Other less intelligible aspects of the social order might have been

influenced by the expansion oang its limits.

It is probable that the balance was already shifting by the Late Iron Age: the
scale of cereal production, the availability of small livestock and cured meat
for exchange, mobility, instances of specialisation and settlement nucleation
were all increasingsreating the conditions for a new redistribution system

which was soon to be superseded by the Roman conquest.

95



CHAPTER4

Methods and recording protocol

4.1 Introduction

This chaptedetails the methods chosen for this project. Animal remains can
be recorded and analysed in a wide variety of ways and every
methodological choice should be motivated by the research aims and clearly
stated.

For this project, a selective recording protocol has been adaepted (
Quantificationand4.37 Recorded species and elemgttsmaximise the
amount of highguality data in relation to the time spent recording. Animal
remains have been identified by means of comparative anatomy, according

to morphologial and metric criteriaQi

Taxonomic identificatioy and counted4(41 Quantificatior) to determine

the composition of the herds which, in turn, can be an index of cultural and
economic choices or environmental constraints. A number of taphonomic
factors have been taken into consideration to better control the bias affecting
the other angbkes and to better understand the human activities that modify
bones and assemblages perimortem, such as the eproasssing activities
(4.67 Methods and recording protog¢olhe assessment of ageHi

Ageing was conducted to build mortality profiles to be combined with the
sex @.71

Sexing ratios within herds to understand livestock management. A number
of biometric analyse}(91 Measurements taken and biometric analyses
paired with the incidence of nanetric traits 4.101 Pathology and nen

metric traity, have been used to identify specific animal populations and

their changes through time and space.

4.2 Terminology
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The names of the animal taxa are given in their first instance with their
common English names followed by their Latin binomial nomenclature, in
accordncewith Gentry, CluttorBrock and Grove§2004) and the

International Code of Zoological Nomenclature (all the taxa recorded as

pri mary data are given in ORecorded

referredto in-text with the English name only.

For quantification purposes, the terminology adopted is that defined in
Lyman (2008. With skeletal element is implied a discrete and complete
anatomical unit (bone or tooth) suaba humerus, a mandible or a first
lower molar, regardless of the stage of development. Conversely, a
specimen is used to indicate any individual skeletal resnaimether found
as a complete, fragmentary, or as an unfused part of a skeletal element.

4.3 Recorded species and elements

All the specimens have been examined. However, only a limited suite of
anatomical elemestand taxonomic groups were recorded according to

specific criteria.

The recording protocol largely follows that defingdDavis (1992 and

Albarella and Davi§1994 from now on DA protocol) and is tailored to the
research aims of this project. There are a number of reasons why this system
has been adopted. Those related to quantification issues and what is
recorded as a specimen will be explained in the section béldiv:

Quantification

However, one of the main reasons is to reduce the amowedwidant and
low-grade information, therefore maximising the data useful to answer the
research questions by recording more assemblages, while maintaining

reasonably large individual datasets.

Only domesticated mammadlaamely cattle, sheep, gsapigs, horses and
dogsi were recorded. Wild animals, although they provide complementary
economic and social information, are not relevarthe investigation of

animal husbandry. Domestic fowl has also been excluded, as the effort of
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implementing a different methodology and recording system necessary to
the study of bird species has not been deemed worthwhile and time
effective, given their relative rarity and marginal economic role in British

IA assemblage€3.2.2.1i Livestock species and frequengidsevertheless,

all the assemblages that constitute the core of this project have already been
studied and published with a broader approach in their original reports,
therefore any complementary information from the excluded species can

eventually be reteved from the literature.

The skeletal elements selected for recording have been chosen among those
bearing more information pertaining to age, sex, size, shape, and anthropic,
biotic, and abiotic modification and selection. A notable exception is
represented by the exclusion digiand vertebrae, which potentially bear

useful information about carcass processing and butchery. These elements
are extremely difficult to identify to species, therefore yielding biased and
partial information, albeit requiringonsiderable time and effort to record.

A full list of the elements always recorded is presentéichivie4.1.

4.4 Quantification

4.4.1Number of Identified Specimens (NISP) and Number of
Recorded Diagnostic Zones (NRDZ)

NISP isdefined byLyman (2008 s o6t he number of skel

et al

(bones and teeth) and fragments thereof

representodo. As a simple, cumul ati ve
are identified, NISP is commonly used as a measure of taxonomic

abwundance. Being a direct tally, however, it does not by itself take into

account recovery and fragmentatimas, interdependence, differential

skeletal setup between species, nor any issue related to the identification
(presence of species with strong marolgical similarities, quality of

reference material, the experience of the zooarchaeologist). These sources of

bias can, however, be controlled by introducing a formalised set of rules
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regarding what qualifies as a countable specimen in the form of a suite of

diagnosticzoneg(Watson 1979)

In this project, the set of diagnostic zones (DZ) adopted largely follows that
usedby Albarella and Davi§1994 andis listed inTable4.1.

Skeletal element Diagnostic zone

Maxilla Fragment with at least one recordable toc
Mandible Fragment with at least one recordable tog
Horncore Complete transverse section

Cranium Zygomatic bone

Atlas Whole element

Axis Whole element

Scapula Glenoid cavity

Humerus Distal and proximal epiphyses*

Radius Distal and proximaépiphyses*

Ulna Proximal articulation

C3or C2+3 Whole elements

Metacarpal Distal and proximal epiphyses*

Pelvis Ischial part of the acetabulum

Femur distal Distal and proximal epiphyses*

Tibia distal Distal and proximal epiphyses*
Astragalus Whole element

Calcaneum Sustentaculum tali

Scafocuboid or centroquartal

Whole element

Metatarsal Distal and proximal epiphyses*
Metapodial Distal and proximal epiphyses*
Phalanx 1 Distal and proximal epiphyses*
Phalanx 2 Distal andproximal epiphyses*
Phalanx 3 Proximal epiphysis

Table4.1. Diagnostic zones recorded per skeletal element. Zones marked with * have more than one

DZ and their MNE is tallied from the most represented DZ.

The criteria adopted for the selection of the zones are a high incidence of
survival, low incidence of fragmentation, ease of definition and

identification (both on anatomical and taxonomic levatiddegree of
independence from age and fusion. To avoid counting twice the same
element, skeletal elements bearing more than one diagnostic zone will be
corrected in their minimum number of elements (see below). Furthermore, a
threshold has been establishedlsat only specimens with more than 50%

of the diagnostic zone preserved were counted. Unfused bones (both
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epiphysis and diaphysis) are counted when more than half of the fusion

surface is present.

Specimens pertaining to anatomical elements or species not listed in the
recording protocol have been occasionally recorded to preserve qualitative
information. Lower loose teeth have always been recorded when more than

50% of the occlusal surface was mEe®d.

NISP counts using the DA protocol yield largely comparable results to
recording systems without a formal definition of what is considered a

specimen(Trentacoste 2009)

Since the current protocol includes some differences compared to the
original DA (e.g. two DZor long bones, horncores are considered DZ

instead of elements recorded but not counted in NISP) the direct, cumulative
tally of DZs will be defined as Number of Recorded Diagnostic Zones,

while NISP will be only occasionally used to refer to all therded

fragments.

4.4.2Minimum Number of Elements (MNE) and Minimum
number of Animal Units (MAU)

For all the elements that are represented in the tally by a single diagnostic
zone, the MNE is equal to the NRDZ of that element. For those skeletal
elements bearing two diagnostic zones, the MNE is tallied from the most
represented zone. In this way, MidHargely comparable to the NISP
counted tallying DZ in the original DA protocol. The MAU is calculated by
adjusting each MNE to the frequency of the element in the skeleton of each
taxon(Lyman, 1994) MAU does not therefore include those skeletal
elements, such as horncores, that are not present in all the considered

species

100



4.4.3Minimum Number of Individuals (MNI) and normed

minimal animal unit frequencies (Y0MAU)

The MNI indicates thestimated minimum number of individuals that could
have produced the archaeological req@dayson 1984and is calculated

here as the highest MAU for a species in an assemblage. MNI is often used
as a measure of taxonomic abundance as it has the advanpegty

avoiding the problems of specimen interdependence and differential
fragmentation. Its application for that purpose is howé&aerght with
problems(seeLyman, 2008,pp.38-81), and it is therefore used in this

project mainly to calculate survival percentages and to control bias in
taxonomicfrequencieslin fact, MNI is less affected by recovery bias, which

is potentially the greatest bias affecting an assemblage.

To compare skeletal part frequencies, each MAU value is also standardised
by dividing it by the highest MAU for eadpecies; these percentages are
referredto as %MAU. Equivalent procedurE3were used binford

(1984,p.50) to compare samples with different sample size anBriain

(1969)to observe the proportion of each anatomical part that survived

attritional processes.

4.4.4Meat Yield (MY%)

Estimating the dietary contribution of a species is an extremely complicated
exercise and is not attempted here. In order to obtain a rough order of
magnitude of the meat yield of the main domesticates, it is assumed that
individual sheep, pig, and catttentributed according to the following
proportion 2:3:14 (following theaprine units used iBokonyi, 1992) and

their MNI multiplied accordingly. The value of the meat yield estimate for
each species is then presented as the percentage of the total for each

assemblage.

13 SeeLyman (1994 for the discussion on their synonymy.
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4.4.5Representing taxonomic abundance and comparing data

In this thesis most quantitative data are represented as percagages

simple and effective way to scale data and compare different datasets.

It must be noted that MNI and all other measufesixonomicor skeletal
elementabundancevhich entail calculating a minimushould not be
expressed as ratios or percentages on a purely arithmeticasasisy are
not absolute values. However, this could also be said for NISP, ginsed

to expressaxonomic abundance, it represeatmiaximum estimat@.yman,
2008 pp.4648). Between the life of the animal and the zooarchaeological
publication information is reduced and distortbg countless taphonomic
processes and limitationgnly afew of which are under our control

( O6 C o 2080gpp.19-27), making any tally an approximation and not a
true number (which would be ratio scale and theredarenable to be

expressed as a percentage)

We must, however, be able to compare quantitative data. Since raw counts
doa poor job of that, percentages and ratios are needed for effective data
representation and the use of multiple counts helps us in controlling bias and

approximating the reality of the past.

4.5 Taxonomic identification

The identification of faunal material has been assisted by comparison with
modern reference material from the University of Sheffield Zooarchaeology
Lab Reference Collection. Atlases of animal bone comparative osteology
(e.g.Schmid 1972; Barongl976)have also been consulted to guide the
identification.

Every specimen has been assessed and, when attribution to a skeletal

element was possible, taxonomic identification has been attempted.

An effort has been made to attribute each specimen to the lowest rank of
taxonomic classification possible usingprphological size, biegeographic
and geechronologicalcontextual criteria. When the identification to species
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level on amorphologicabasis was dubious, higher rankereassigned.

When possible, biometric criteria have been used to establish proportions of
individual taxa within larger groups (see bel@di Measurements taken

and biometric analysgs

Domestic mammals and their wild progenitors cannot be separated with
certainty by morphology only, nor always by autoptic assessment of their
size. The identification of domestic cattos tauru$ does not pose any
particular problem, as aurocH3as primigeniuswerelargely extinctin the
British archipelago by the middle of the Bronze ABgans 2015)The

work by Prummel (1988has been used to separate those elements that

present close similarities with those of the red d€enus elaphys

Although we can rule out the presence of wild shéapg orientalig or
goats Capra aegagruswhich are not nativeo Britain, themorphological
distinction between the domestic speci@si§ ariesandCapra hircug is
very difficult and has been attempted on a limited suite of elements,
following methodologies described Boessneck (1969Kratochvil (1969)
andZeder and Lapham (201@)r postcranial bones and iRayne(1985)
Halstead, Collins and Isaakidou (20@2dZeder and Pilaar (2018)r

mandibular premolars, and listedTiable4.2.

Horncore dP: & dP4 permanent lower molars
distal Humerus prox Radius distal Metacarpal

distal Tibia Astragalus Calcaneum

distal Metatarsal 1%, 24 and 3 phalanges

Table4.2. Elements on which the separation between sheep and goat has been attempted on a

morphologicalbasis.

Wild boar and wolf (Canis lupus) are both natigdritain and, although
rare in assemblages from this per{@dbarella 2019) their presence cannot
be ruled out. The separation from the domestic pig and the dog has not been

attempted on the basis miorphologicakriteria.

Wild equids are not present in Iron Age Britain, whereas the donkey is
reported in a few dubious instan¢@shnstong2004) Therefore, although
they were assigned to the genus Equus, equid remains are generally

assumed to be pertaining to the domestic horse. Howaeephological
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criteria have been applied on first phalan@esvis 1982) molars and
premolargDavis, 1980)

4.6 Taphonomy

Taphonomy is a broad term to define the sum of processes that traasform
living animal population into the archaeological record. This includes the
acts of slaughtering, carcass processing and use, every deliberate and
unintentional step that leatts deposition, and every pedépositional

process, including excavation and stydyman, 1994) This section

includes a number of assessments and analyses to determine how these
processes changed the appearance and composition of the assemblages, in
order to control taphonomic bias and obtain information about human and

animal activities on site.
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4.4.1.0verall surface preservation

The degree of preservation of cortical bone surfaces has been observed and
recorded by assigning each specimen to one of three degradation stages
described inrable4.3.

Anthropic modifications, fragmentation and gnawing marks have not been
taken into consideration for the assessment. A certain degree of subjectivity
is to be expected, especially in those specimens heavily affected by the
abovementioned modifications.

Stage Description ‘

Good Absent or localised and superficial abras
or flaking of the cortical bone (less thi
10%), unaltered surface morphology

Medium Partial abrasion and/or flaking of the cortic
surface (less than 50%), some details mas
by erosion, general bone profile maintaine

Bad Most or all the cortical surface abrad
and/or flaked, heavy penetrating erosio
slightly altered morphology, identificatio
still possible with a reasonable degree
confidence

Table4.3. Stages of surface preservation assigned to every recepzimen.

4.4.2 .Bone modifications

The presence of a few types of modification of the bone surface and/or
structure that are easily identifiable and can be used as a proxy for human

activity has been recorded and quantified.

Gnawing marks produced by the scavenging activities of carnivores and
rodents constitute by themselves evidence of the presence of these
commensal animals on site. More importantly, the frequency and intensity
of gnawing activity, the distribution of marks different skeletal elements
and species and its relationship with their survivabdéy inform us about
their time of exposure before burial and therefore on pathways of waste

disposal.
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Butchery marks have been recorded as cut marks and chop marks for
guantitative purposes. The quantification of these marks has the purpose of
identifying cultural patterns of butchery and specialised practices,
potentially detecting the introduction of neWwaine opératoires.

Furthermore, the position, shape and number of butchery marks are briefly
described for each specimen to detect qualitative differences within and
between different assemblagesichare reported when relevaithis

approach to butcing does notlaimto be exhaustivéasthat would be

outside the scope of a work focusing on animal husbaadi/serves to

detect broad pattermg change Similarly, coarsegrained approaches have
already proved sufficient to show differences between periods and culturally
different practices (e.dAlbarella, 2019, p.105, Fig. 5.11)

The evidence for burning is recorded in different categories by extension
and intensity, where burnt is defined as specimens whose surface is mostly
black and shiny due to direct exposure to fire; singed are specimens with
localised black areas due to palrexposure to fire; and calcined are
specimen at least partially discoloured to white/grey/bluish hues due either
to exposure to very intense heat or extended exposure. Colour alone is not
always indicative of the exact way bone remains were exposad to f
(Shipman, Foster and Schoeninde84; Nicholson1993) However, even

a superficial analysis of burning patterns can be, to a certain extent,
indicative of cooking or waste disposal practices. Mamgortantly,

exposure to intense heat alters the structure of the bone on a macroscopic
level, with the shrinkage and deformation rendering the specimens

potentially difficult to identify and unsuitable for biometric analysis.

4.4.3.Recovery bias

The impact of recovery bias, due to size differences between different
species and anatomical elements, has been testeldamwhstrate@Payne
1975) It is therefore fundamental to assess its overall madgibn each

assemblage.

106



Recovery bias has been here assessed on cattle and caprines (to gauge the

effect of size) in two complementary ways.

The first assumes that the chance of survival of skeletal elements sharing the
same joint within a deposit should be similar, bar the differential recovery
bias. Therefore, the comparison of MAU percentages of distal tibiae and
astragali and distal metapats and phalanges (first and second) of different
species have been presented as bar charts for ease of comparison. MAU was
chosen to make visually evident the divergence from the assumed 1:1
proportion in each joint. Second phalanges were added to tbiatso

introduced by butchery practices: even if metapodials and phalanges were
separated and differentially dispos#dit is unlikely thatthefirst and

second phalanges were intentionally separated.

The second compares the ratio between mandibles and mandibular loose
teeth. Assuming negligible recovery bias, the proportions would be dictated
by the differential degree of fragmentation of the mandibles, which have
been linked to the differences in sttwral density and strength among the
various species (Weineg2010). As stated above, recovery bias is inevitable
in the absence of complete sieving of the archaeological deposits. Therefore,
mandibles of all species will tend to be better representeshnparison to

teeth whenever there is a strong recovery bias, as they will be more easily
recognisable in the deposit during excavation. At the same time, medium
sized species like caprine will tendentially present a higher mandible to
teeth ratio than Ige-sized animals like cattle in conditions of either low

fragmentation or high recovery bias.

4.4 .4 Distribution of anatomical elements

The analysis of the distribution of anatomical elements, paired with that of
bone modification, can shed light on carcass processing and waste disposal
practices. Skeletal elements are quantified using MAU to reduce the bias
due to different numbers of bpgarts present in a skeleton influencing

their chance of survival.
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Their distribution has been analysed by comparing both percentages of the
total MAU and %MAUvalues, to identify which elements were under or
overrepresented when compared to other species in the assemblage or to the
same species in different assemblages.
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4.10.Ageing

Ageing methodsire used in zooarchaeology to infer the age profiles (or
their reverse, mortality profiles) of the communities of living beings that

contributed to the formation of the archaeological deposit.

4.10.1. Mandibular Wear Stages and tooth eruption

Methods of age assessment based on teeth rely on the observed patterns in
dental development and wear. Several factors influence eruption and wear,
such as genetics, diet, health and the presence of abrasive particles in their
foodstuff. Nonetheless, theamework they create gives a reliable way to

compare relative ages within a population or kindred populations.

Mammals generally develop one set of deciduous and permanent teeth
before reaching adulthood. The sequence of eruption and loss of deciduous
teeth, as well as the eruption of permanent teeth, is spmmesic and
descriptive sequences can be createl weiliable ranges & few months.

The stages used to describe dental eruptions in this study follow those in
(Ewbanket al.,1964)and are listed ifable4.4.

Code Stage of eruption ‘

C Still in crypt

\% Visible

E Erupting

H Half-erupted

U Fully erupted, yet unworn

Table4.4 Stages of tooth eruption (after Ewbagtkal.,1964).

The size and shape of teeth in domestic mammals areswidt to wear
analysis. Enamel and dentine form structures that evaleednognisable
patterns in time through wear. A few methods to describe and sequence
dentine exposure of individual teeth (Tooth Wear Stage) have been devised.
For this study, TWS has been recorded followBrgnt (1982for cattle
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mandibular teethrRayne (1973for caprine mandibular teeth aMdight and

colleagues (2014pr mandibular and maxillary teeth of pigs.

Eruption data and TWS in mandibles with at least two recorded teeth were
combined into Mandibular Wear Stages using methods developed by

O 6 Co n n o rfor datileaBd®igand byPayne (1973for caprines.

These methods are based on the eruption and wear stages of the further
tooth in the jawwhile using correlation tables when this was absent or not
recorded (fronPayne 1973 Grant 1982andWright et al.,2014)

4.10.2. Epiphyseal fusion

Epiphyseal plates, composed of hyaline cartilage, constitute the part (located
in the metaphysis) where the length of long bones increases during growth.
At the end of its growth, each epiphyseal plate ossifies, being replaced by an
epiphyseal line (epiptsgal closure or fusion). The relative sequence of

fusion of different epiphyses is approximately the same in all domesticated
mammals, although on a different, speapscific, timescale. Skeletal

maturity (when all the plates have already fused) rougbilycides with
adulthood.

The knowledge of the time of fusion of different plates, gained by
observations made on modern animals, allows the creation of a sequence
that can be used to assess age at death from skeletal remains. Skeletal
development can be altered by genetic, dietaeglth and hormonal (e.g.
castration) variables. Other sources of potential bias are given by the
differential preservation of immature and fully ossified bones and by the
uneven number of plates fusing in each stage of development as well as the

different lengtls of each stage.

Nonetheless, epiphyseal fusion data is usually extremely abundamt so
adequate sample size is often obtained. This makes it a good complementary
method to use along with MWS when its sangie is poor or recovery

bias has obscured the presence of young animals.
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The fusion events were grouped in Early, Middle, and Late fuSialyl¢
4.5) following Silver (1969)

Epiphyseal Cattle Sheep Pig Horse Dog

plate
Humerus, 12218 10mo 1lyr 1518 8-9mo
distal mo mo
Radius, 12218 10mo 1lyr 1518 11-12
Early  proximal mo mo mo
fusing  First phalanx 1% yrs 1316 2 1315 7mo
mo yrs*  mo
Second 1%2yrs 1316 1lyr 9-12 7 mo
phalanx mo mo
Tibia, distal 2-2Y 1122 2yrs 2024 1316
yrs yrs mo mo
. Metacarpal, 2-2%2 1824 2yrs 1518 8 mo
Middle distal
fusing ista yrs mo mo
Metatarsal, 2Y#3 2028 2Y 1620 10 mo
distal yrs mo yrs mo
Humerus, 33% 3%4 33% 3Y%yrs 15mo
proximal yrs yrs yrs
Radius, distal 3%2yrs 3%24  3yrs 3%yrs 11-12
yrs mo
Ulna, 3%ayrs 3%24  3yrs 3%yrs 9-10
Late proximal yrs mo
fusing Femur, 33 3%yrs 223 3%yrs 1% yrs
proximal yrs yrs

Femur, distal 3-3%2  3%4  3-3% 3%yrs 1%yrs

yrs yrs yrs
Tibia, 33% 34  33% 3Yayrs 1vyrs
proximal yrs yrs yrs

Table4.5. Epiphyseal fusion event groups for cattle, sheep, goat and pig Giliter 1969)

4.8 Sexing

Sex ratio within domestic herds is an expression of their management
strategy and it is, therefore, useful to complement ageing data to understand

husbandry practices.

Sex can be assessed from skeletal remains through the assessment of sexual
dimorphism. Sexual dimorphism is the presence within the same species of

physical characteristics, besides their reproductive organs, that separate the
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two sexes. Sexual dimorphism is present, to different degrees, in all
domesticated mammals, although usually to a lesser extent in comparison to
their wild counterparts. Unfortunately, some secondary sexual
characteristics are not reflected on the bonédewthers are not easily
detectable in terms of morphology and are best investigated

morphometrically.

The onlymorphologicakriterion adopted for sexing in this study is the

shape of the canines of boars and sows in pigs. Only canines embedded in
jaw bones and jaw bones with canine alveoli but missing teeth were counted
to avoid recovery (as male canines are larger) and fratguinen bias (in

this case, the risk of oweepresentation by counting both the jaw and the
loose tooth of the same individual).

Biometric analysis has been conducted comparing the size (in terms of
lengths and width) of long bones to identify clusters of smaller (female) and
larger (male) animals while controlling the presence of castrates by
comparing their shape (in terms of ostibetween lengths and widths) to

identify clusters of large but slender animals.

Further evidence for sex distributions is obtained from the distribution of the
Log Scaling Index histograms (see next section). Since each histogram
reflects the size of a population composed of females, males and possibly
castrates, and the distributiohthe data from each group is expected to be
normal, the overall distribution is potentially-triodal. However, the three
groups overlap in size, and the number of individuals for each can be vastly
different. A population mostly composed of femalesf asfrequent in
humanmanaged herds, would present a unimodal, positively skewed curve,
with a right tail representing the males. Therefore, assessing the shape and
skewness of the curve can give a rough idea of the presence and proportion
of castratesrad males by comparing it with the femaleminated model

curve.

4.9 Measurements taken and biometric analyses
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Measurements from paestanial bones and teeth were taken according to
(von den Drieschl976; Payne and Bull988; Davis 1992, 2002; Albarella
and Payng2005; Salvagno and Albarell2017) The suite of measurements
was chosen according to preservation and the possitilagsessintheir
development stage (epiphyseal fusidkl).selected measurements are

widely employed by zooarchaeologists and recognised as being reliable or,
in the case of the more recently devised, have been accurately tested for
intra-observer reliability. Therefore, and in view of the time and material
accessibility constraints, no further testing was deemed neceSsaie

4.6 andTable4.7 list the complete suite of measurements. The length and

diameter of the shaft of unfused long bones have also been measured.
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Postcranial Bovinae
elements

Caprinae

Suidae Equidae Canidae

Horncore GL, maxD,
minD

Atlas -

Scapula SLC, GLP

Humerus GLC, BT,

HTC, SD
Radius GL, SD, Bp
Ulna BPC, DPA

Metapodials GL, SD,
BatF, BFd,
WCM,
WCL, DEM,
DVM, DIM,
DEL, DVL,
DIL

Pelvis LA

Femur GL, SD*,
DC

Tibia GL, Bd,SD,
Dd

Astragalus  GLI, GLm,
Bd, DI

Calcaneum GL, GB, GD

1stphalanx -

GL, maxD,
minD

SLC, GLP
GLC, BT,
Bd, HTC,
BE, Bel, SD
GL, SD, Bp,
BFp, Dp
BPC, DPA,
SDO

GL, SD, Bd,
WCM,
WCL, DEM,
DVM, DIM,
DEL, DVL,
DIL

LAR

GL, SD*,
DC

GL, Bd, SD,
Dda, Ddb
GLI, GLm,
Bd, DI, H
GL, GB, c,
d, DS, B,
GD

n/a n/a n/a

H, BFcr - H, BFcr
SLC,GLP  SLC,GLP  SLC, GLP
GLC, BT, GLC, BT, GLC, BT,
HTC, SD HTC, SD HTC, SD

GL, SD, GL,SD,Bp GL, SD, Bp,
BpP, Bd Bd
BPC,DPA - BPC, DPA,
SDO
GL GL, SD, Bd, Gl
Dd
LAR LAR LAR
GL,SD*,  GL,SD*,  GL, SD*,
DC DC DC
GL, Bd, SD, GL, Bd, SD, GL, Bd, SD
Dd Dd Dd
GLL,GLm  GH, GB, GLI, GLm
BFd, LmT

GL,GB,GD GL,GB,GD GL, GB, GD

- GL, Bp, Dp, -
SD, Bd, Dd

Table4.6. List of measurements taken on postnial elements.
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P> L1, Wa = - L
P3 L1, Wa - L
P4 L1,Wa = - L
dPy L1, Wa L, WP L, WP L, W
M1 L1, Wa, Wa L, WA, WP, L, WA, WP, L, W
M2 L1, Wa, Wy L, WA, WP, L, WA, WP, L
M3 L1, Wa, Wy L, WA, WC, WP L, WA, WC, WP L
M3 - - WA, WC, WP L

Table4.7. List of measurements taken on teeth.

Biometric analyses were conducted in order to achieve a number of aims.
First, to assess the homogeneity of the populations of the same taxon within
the same period and site in terms of size and shape. The distribution of such
data potentially allows us &eparate different taxa as well as wild and
domestic forms. It may also inform us about sex saial the presence of

individuals pertaining to different populations (different morphotypes).

Following this initial analysis, comparative analyses were performed
between sites and phases to detect local patterns and diachronic change. The
analyses involved the use of statistical hypothesis testing and the

construction and interpretation of visuapresentations of the datasets.

Statistical tests, performed using GraphPad Prism, were used to detect
significant differences between different phases/sites. The null hypothesis
was that different datasets represented the same population and statistical
significance was tested at the?®%onfidence levél p < 0.05.

To compare the distribution ahyt wo dat as etésswas ugéelinc h 6 s
every case where both had a sample size of at least 50. When sample size
was lower, the noparametric MariWhitney U test was preferred to the t

test, to avoid possible false positives due to the skewness ottibudion.

The nonparametric KruskalWallis test was used in every case when more

than two datassehad to be considered. In all tgghe following

information is reported: the median (Mawh i t ney U) or- mean

test); sample size; relevant statistic value, P value; ns (not significant,
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P>0.05) or a number of asterisks representing the level of significance (*, P
O 0*0,5;,P O 0.01; ***_ P O 0.001; ***=*_ P

The skewness of the distributions was also tested and reported using the

adjusted FishePearson coefficient of Skewness.

The preferred form of data visualisation consists of histograms and scatter
plots of measurements of single skeletal elements. This allows to choose the
most appropriate skeletal elements and measurements for the analysis, that
is, those which are knowtn be more or less influenced by sex, age, and
environmental/pathologic strefiBayne and Bull 1988according to the

target of the analysis.

To make up for datasets where sample size did not allow for same element
biometric analysis, Logarithm Scaling Index (LSI) technique has been
adopted. LSI works by dividing single measurements by a standard value
and converting it into a decimal logarithin.this way, values on the same
scale are obtained from different measurements of different skeletal
elements, which can, in turn, be aggregated and plotted on the same
histogram(Meadow 1999)

The standards used in this study are listebaible4.8. The choice of

standards has mainly been driven by the availability of published standards
with a high numbeof measurements used in this study. Standards obtained
from British prehistoricassemblages have been preferred, as they reflect
more closely the material under stuy@ybarella 2002) The standards from

the literature have been used mostly for the analysis of the data from the
core assemblages, for two reasons: they had the most measurements across
all three axes and the difference between the standard and the data gives an
idea of thesize of Iron Age livestock when compared to the periods from
which the standards are dated. For comparisons on a broader area, standards
obtained from the core assemblages have been chosen due to the higher
number ofpostcranial width and teeth measuretseavailableand because

their proportions better reflect the other more or less contemporary

populations.
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Taxon Standard

Cattle the mean of the measurements of cattle
bones and teeth from Early Angiaxon
contexts at the site af/est Stow(Suffolk),
from Rizzetto and Albarella (2022)

the mean of width measurements of cattle
bones and teeth from Latest Iron Age
Dragonby, recorded by the author.

Caprine the mean of the measurements of caprine
bones and teeth from Early Angiaxon
contexts at the site a¥est Stow(Suffolk),
from Rizzetto and Albarella (2022)

the mean of width measurements of capri
bones and teeth from Latest Iron Age

Dragonby, recorded by the author.

Pigs the mean of the measurements of pig bor
and teeth from the late Neolithic site of
Durrington Walls (Wiltshire) (Albarella
and Payne 2005)

the mean of the measurements of pig teet
from Latest Iron Agéragonby, recorded

by the author.

The mean ofvidth measurements of pig
postctranial bones from Latest Iron Age
Skeleton Green recorded by the author.

Table4.8. Standards used for LS| analyses. The names of the sites whose materials have been used to
produce the standards are in bold and will be referencdiginof the respective standard @hapter
7.

Measurements lying on different axes (lengths, widths and depths) were
usually analysed separately because they tend to be poorly cor(Blatesl
1996; Meadow 1999Whenever the sample size did not allow it, lengths,
widths, and depths were aggregati@thcrease sample size at the price of a

decreased resolution.

Teeth and bones were analysed separately in the light of their different rate
of reaction to selective pressure and environmental factors: changes in teeth
tend to be slowest and more stable, therefore suggesting a genetic change
(Payne and Bull1988)
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To detect changes in size, the use of skeletal elements which are strongly
influenced by age should &oided, as it could skew the results due to a
particular age or sex profile of the h¢Albarella 2002) For this reason,

SLC measurement in the scapula and the SD in long bone shafts both grow
continuously throughout the life of the animal and are therefore not the best

to assess overall sifRowley-Conwy, 1995; Albarella and Payn2005)

4.10Pathology and nemetric traits

Any mark of pathological alteration or presence of-nwgtric traits
detected on teeth and bones has been recorded in order to better evaluate the

use of specimens for different analyses.

A certain frequency of nemetric traits can be interpreted as typical of a
specific population. Therefore, a set of few wadfined and relatively

common traits have been regularly recorded in terms of presence/absence
when possible. The traits that haaterays been recorded are agenesis of the
first premolar in pigs, agenesis of the second premolar in cattle, absence or
reduction of the hypoconuliof the third molain cattle and caprine third
molars, and the absence or redundancy of horncores onecapdrcattle

skulls.
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CHAPTERS

Sites and materials

5.1 Selection criteria

The assemblages used in this study were selected on the basis of several
considerations. Four sites within the core study area (Eastern England) have
been selected for primary data collection. All these assemblages had
previously been studied and publistedfull faunal reports, except for
Northstowe, which was excavated more recently, and for which only
preliminary reports are available. The choice texamine published

materials gives a measure of control over the selection, allowing the prior
assessnre of the three criteria described below. This was done to improve
the quality and quantity of data gathered through the application of the

recording and analysis protocol described in the previous chapter.

The main criterion adopted was sample size. The quantitative and biometric
analyses described €hapter 4 require large datasets which can generally
only be obtained from assemblages with tens of thousands of bone
fragments, given that the specimens bearing the needed information
represent a very small fraction of the record. Even though Iron Ageasée
often rich in archaeological materials when compared with qifegristoric
periods, the nature of the archaeological evidence within the sites is
extersive, with materials mainly found in large ditches and pits that are

seldom excavated to their full potential.

The second criterion was chronology. The main chronological uncertainties
in Iron Age studies, which are discussed in chapter 1, mean that a degree of
flexibility had to be adopted. However, as one aim of this research is to
track change over time, it wasportant to select sites that allowed for
meaningful intersite diachronic comparison with materials from reasonably

tightly dated contexts.
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The chronology and sample size of the assemblages used for the primary

data collection are presentedTiable5.1.

Centuries
Site 1S'BCE

Northstowe

Hadenhamv

Dragonby

Skeleton Green

Table5.1. Summary of chronologies for the sites whose assemblages have been analysed in this
study; occupation phases in light grey, chronological ranges for the assemblages dated to Mid to Late
Iron Age in black, to the Latest Iron Age in dark grey. The NISBdorestic mammals as reported in

their original publication is indicated with a number within the period bar (materials from sieved

contexts are excluded).

The third criterion was geography, restricting the selection to a broad core
area Figureb.1) to avoid drawing comparisons from radically different

cultural and environmental contexts.

As we will see in their description below, all the primary assemblages come
from sites that arexceptional in their way. However, they also present
common traits that form a baseline for their comparability, allowing for the
use of their differences to enhance the discussion of the zooarchaeological
data The selected sites are all large, extensively excavated, rich in material
culture, located at a low elevation, and part of a densely populated
Prehistoridandscape near marshland environments. This is not to dismiss
the differences in spatial organisation and plan, size, structural evidence and
material culture but rather to point to the fact that they are not functionally
different. They all represent rural settlements, where relatively small and
autonomous communities lived within a heavily anthropic landscape, in
close contact with their cropsdifivestock.Skeleton Green might be in part

an exception to this, as it has been interpreted in the past as a trading centre.
However, the evidence presented in the original faunal report does not
suggest a radically different animal exploitation systéanthermorethe
abundance of pig remains in the assemblage gives us the unprecedented
opportunity to analyse biometric data from a sizable sample of Iron Age pig

remains, giving us more than enough reason to select this site.
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0 25 50 km

Figure5.1. Map with the location of the sites whose assemblages have been recorded for th
study. The boundaries of the core study area are outlih&tagonby, 2 Haddenham V, 3

Northstowe, 4 Skeleton Green.

5.2 Sites

The sections below will present a brief physical description, a summary of
the finds and an overview of the published faunal reports for each of the

core sites.

The location of other archaeological sites mentioned in this thesis is
presented ifrigure5.2.

These include sites whose osteometric datasets have been analysed in
Chapter 7 The measurements were either obtained from puldicylable
sources such as ABMAP
(https://archaeologydataservice.ac.uk/archives/view/ahroagindly

shared by other zooarchaeologists (see the acknowledgements).
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Figure 5.2 Map showing the location of the sites mentioned in the thésie. sites1 Dragonby

2 Haddenham V3 Northstowe4 Skeleton Greeiastern England Billingborough; 6 Market
Deeping; 7 Colne Fen; 8 Wardy Hill; 9 ElIms Farm, Heybridge; 10 Bedford West By Pass; 11
Broom Quarry; 12 Moggerhanger; 13 Marston Park; 14 Northampton Road, Brackley; 15
Radstone Road, Brackley; 16 Wellinborough, Wilby Way; 1ifinderough, Burton Way; 18
Brackmills Wessext9 Flagstones, Dorchester; 20 Allington Avenue, Dorche&teBattlesbury
Bowl; 22 Rope Lake Hole; 23 Balksbury, Andover; 24 Silchester; 25 Popley, Basingtoke; 26
Micheldever Wood; 27 Knights Enham Hill, Andover; 28 A303 Stonehenge; 29 Owslebury; <
Brighton Hill South.

5.2.1Northstowe

Northstoweis a new town located five miles k&) northwest of the city of
Cambridge, between the villages of Oakington and Longstanton. Its
development has been taking place since the 2010s in an area previously
occupied by a WWII airbase and a golf course; e&es@ of construction

was preceded by a series of assessments and open area excavations, mainly
conducted by Cambridge Archaeological Uabllins, 2020, 2016)

The area is characterised by a gentle northa@stheast slope with an
underlying subsoil of terrace sands and gravels and an Ampthill Clay plain
at the bottom of the slope. The Great Ouse River runs further away to the
North.
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The investigations have revealed a sparse and discontinsefiem the
Mesolithic to the Late Bronze Age when the evidence becomes more
substantial. The area then sees an intense phase of occupation during the
Mid to Late Iron Age and RomarRritish period, the presence of an Anglo
Saxon settlement and cemetery, &tdr archaeological evidence for
agricultural use and periptastructures of the nearby village of

Longstanton.

The Iron Age evidence has been dated to the Later Iron Age due to the
presence of Scored and Plain Wares, distinguishing a later phase defined in
the reports as Late RRoman Iron Age (c. 50 BCE to 43 CE, phase 4,)
thanks to the presence of 'Belgic' rethform and the absence of post
conguest materials. The materials were further divided into a Mid to Late

Iron Age (phase 2) and a Late Iron Age (phase 3) phase.

For analytical purposes, materials from phase 2 and 3 will be treated
together as Mid to Late Iron Age, while those from phase 4 will be treated
as Latest lIron Age.

The faunal material dated to the Iron Age came mostly from areas K
(Collins, 2016)and DD(Collins, 2020) with very small samples from areas
CC and G@Sharman2020)

Settlement activity across Area K started during the Middle Iron Age
phase when an open field system was established. A banjo enclosure
belonged to the same phase; although very little structural evidence has
survived, the presence of a dwelling idisated by a substantial
accumulation of domestic debris. This developed into an enclosed
settlement with at least two roundhouses during the Late Iron Age. During
the Late PrdRoman Iron Age phase new enclosures replaced those
belonging to the previous pke and, although no substantial structural
evidence remains, the distribution of the artefacts points to the focus and
intensity of the settlements remaining the same, and the presence-of post
holes and a few other discrete features is interpreted asf pigtiter

structures (pogbuilt structures).
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With the Roman Conquest, the settlement moved to other areas of the site
(Area M).

Area DD presents a settlement sequence aoafdg that of area K. During

the Mid to Late Iron Age a system of boundary ditches was established, the
remains of four possible roundhouses were located in a slightly raised
unenclosed space, and a group of watering holes were dug in ayower

area. Duing the Late Iron Age, the main settlement area was fully enclosed,
and the roundhouses were probably replaced bylpolststructures. With

the Roman Conquest, this area was used as a field for plantisig bed

The evidence in Area CC is represented by a Mid to Late Iron Age
roundhouse placed within an enclosure and having at least two construction
phases after which the site was abandoned until its use for planting beds

during the Roman period.

Area GG was occupied, throughout the Iron Age, by a group of three
interconnected square enclosures, clusters of pits and a single ditched
roundhouse. Throughout the period these structures were reworked several
times and the area was completely abandaified the conquest; it

remained deserted until the Middle Ages.

Overall, the landscape at Northstowe during the Iron Age was characterised
by small enclosures and settlements, often represented by single farmsteads.

Limited zooarchaeological data is available for these recently excavated

sites, so far published as Post Excavation Assessments.

Area K yielded 11103 bone fragments, of which 2193 were recorded and
1014 were identified to species for the assess(nddta | k, @016 Tha
overall degree of preservation has been assessed as moderate due to the
presence of specimens that are severely exfoliated or eroded, while

fragmentation is heavy.

The Middle to Late Iron Age assemblage is small (NISP 381) and sees
caprines as the prevalent taxon (48%), followed by cattle (26%), horse
(12%), pig (10%) and dog (2%). Wild animals are absent and

neonatal/foetal remains of cattle have been recovered.
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The Late Iron Age (NISP 808) and Late fReman (NISP 906)

assemblages see an increase in cattle remains (40.5% and 53.2%),
overtaking caprines (33.6% and 24.3%) in terms of NISP. Pig and horse
frequencies fluctuate with pigs (14.9%) becoming more aburtidant

horses (7.7%) in the Late Iron Age and then reverting to proportions similar
to those of the Mid to Late Iron Age (5.5% and 12.5% respectively). Very
few wild animal remains were identified. The Roman Conquest assemblage
is negligible (NISP 98).

The assemblage from area CC is also negligible (128 fragments of which 14

are identified to specieRaj koval.a, 2020b)

Area GG yielded 2125 bone fragments, of which 900 were recorded and 285

were identified to species for the assessrfieRta | k o v a.[Tle dey@e& 0 b )

of preservation has been assessed as moderate to quite good due to rare

surface erosion and substantial fragmentation. The assemblage, dated to the

Middle Iron Age, is composed of caprines (34.4%), cattle (31.8%), pigs

(30.4%), horses (2.6%phad dogs (0. 4) . Raj koval a notes
of horses is much lower than elsewhere in Northstowe. All body parts are

represented in the assemblage.

Area DD yielded 14525 bone fragments, of which 2141 were recorded and

902 were identified to species for the assessindRta | k, 802Ga) The

degree of preservation has been assessed as moderate to good due to some

degree of erosion and a relatively | ow d
notes that notwithstanding the good degree of preservation, recorded

butchery marks are unusually sea(a.1%).

More than half of the assemblage was dated to the Iron Age.

Mid to Late Iron Age materials (NISP 371) were dominated by caprines
(44.3%) followed by cattle (29.3%), horses (15%) and pigs (9%).

The Late Iron Age assemblage (NISP 758) sees a similar proportion of
caprines (40.8%), a substantial increase in cattle (40.8%), horse (11.7%), an
unusually low percentage of pig remains (3.5%), and dog (1.4%). Wild
animals are represented by just onerfragt of roe deer and one of red
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deer. All skeletal elements are represented with a slight emphasis en meat

bearing elements.

The Roman assemblage (aggregated NISP of three phases 424) is dominated
by cattle and presents an unusually high number of horse remains (18.2%).

5.2.2Haddenham V

Haddenham (HAD V) is one of the begtreserved and materialgh Iron

Age sites excavated in response to the quarrying activity of the gravel
terraces deposited by the Great Ouse paleochannel. The site is located in the
western part of the Haddenham civil parish, to trst ebthe village of

Earith (Evans and Hodde2006)

The whole Haddenham area is dense Witbhistoricevidence, spanning
from the Neolithic to the Roman Era. In particular, the Iron Age evidence
included a possible shrine D V) and several other areas of occupation
(HADVI, VII, IX and X), with evidence for several enclosures and
roundhouses dated to the Middle Iron Age. Right across the Great Ouse
paleochannel another similarly large archaeological project at Colne Fen
revealed a group of important Mid to Late Iron Ages(Evans 2013)In
general, extensive quarrying and development projects have revealed a
densely populated Iron Age landscape at the fringe of the Fens.

HaddenhanV is located on the Upper Delphs Terrace, on a slope of natural
paleosubsoil of mixed terrace gravels. The area was sealed by an alluvial
cover and partially waterlogged, allowing superb preservation of both
artefacts and floor surfaces.

The evidence related to the period consists of an earlier horizon (Period 1)
of seemingly unenclosed settlement. This was characterised in its first phase
(1.1) by the use armbandonmentf one structure (Building 1),

subsequently ploughed out (ardmarks) and later by two structures (Building
2 and 3) and ditch boundary system (F110) in its second phase (1.2).

A second horizon (Period 2) sees the construction of @gudre enclosure
(F95) and two structures (Building 4 and 5) in its first phase (2.1) and the
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establishment of a causewayed entrance (F231) across the enclosure's ditch
line and two new structures (Building 6 and 7) in its last phase (2.2). This
was followed by the alluviation phenomenon that sealed the Iron Age
stratigraphies and constituted tlegél on which Roman activities took

place.

A variety of structures has been identified, though the ephemeral nature of
the structural evidence and the intensase and stratification makes some
of them difficult to read. While Building 1 survived only with the heavily
truncated remains of the fodations, hearth, stakkeles and postoles,
Buildings 2 and 3 showed the full extent of circular ditch rings of around 7

m in diametres, although with little to no surviving floor surfaces.

The fully recognisable roundhouses (Buildings 4, 6 and 7) ranged between 7
and 9 m in diameter with an eawgully 1 m outside the wall line and were
likely built with roundwood poles for the structural elements, wattle and

daub for the wall and reetiatdh for the roof(Darrah 2006)

Building 5 consisted of a crescesttaped trough lined with stakeles,
associated with other similar linear structures. Though the plan is peculiar
and partial, it has been interpreted as a livestock pen with an antéenae

fence to funnel animals.

Some ancillary structures dated to Period 1 include a variety oficty
pits interpreted as ovens and tanks (for water storage or processing), a
possible fowpost granary obliterated by Building 7 and the remains of what

could be interpreted as shikle structures and screens.

Radiocarbon dates span from the 4th c. BCE to the 1st (M@ishall

2006)and pottery typology gives a compatible range of datjrgsand
Braddock 2006)While a finer chronology through pottery typology is
difficult, the assemblage is homogenous in style and comparable to others
dated to the 2nd and 1st c. BCE. Furthermore, theatessance of wheel

made pottery (and total absence of AylesfSudarling brms) most likely
places the occupation before the turn of the millennium. Although
distinctions are made between different periods, the faunal materials will be

interpreted as a single assemblage pertaining to the Mid to Late Iron Age,
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since Period 1 materials are nearly absent and Period 3 is essentially earlier

material reworked into secondary deposition.

The faunal assemblage from Haddenham is unique for a number of reasons
(Evans and Serjeantsal®88; Serjeantsq2006)

Bone remains present exceptionally good preservation as they were
deposited into soft ground and sealed by alluvial silts preserving them from
destructive plant chemical activity in a stable environment. Fragmentation
appears to be higher than in otherteomporary sites, probably because part
of the material was found outside closed contexts where substantial
trampling added to the damage caused by butchery. Butchery marks were
found in the typical Iron Age pattern of prevalent cuts indicating
disarticulaion with a knife.

Caprines were the most frequent species (59.6%), followed by cattle
(24.8%), beaver (5.8%), pig (4.2%), horse (3.1%) and dog (0.3%).

All three main domestic species were represented by most body parts
suggesting the animals were slaughtered and consurgteon

Caprines

Quantification from the sieved deposits suggests that caprines (75%) are
underrepresented in the haoallected assemblage; while this data is not
particularly useful in comparing sites in terms of raw taxonomic
frequencies, it is probably a good frameefkerence to understand the order
of magnitude of the underrepresentation of small species in Iron Age sites.

Data from epiphyseal fusion indicates that nearly half of the caprines did not
reach one year of age, 60% 2 years and just over one quarter reached full
skeletal maturity. Neonatal jaws are rare, possibly indicating that lambing
was not happening on sitdandibular data shows that a high proportion of
lambs were slaughtered between 6 and 9 months, corresponding to a
summersutumn culling. Most of the remaining animals survived up-8& 4
years. Serjeantson interprets this pattern as indicating a husbaatky\s

aimed at the exploitation of wool and milk.
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Cattle

Bone measurements from cattle remains show that their size was small, in
keeping with most Iron Age sites. Epiphyseal and dental data indicate that
more than half of the animals survived into skeletal maturity with fewer
than a quarter culled in their firgear. Serjeantson interprets the mortality

profile as indicating the prevalent use for traction.

Pig
The proportion of pigs in the assemblage is very low, especially so for sites
in this area. Marshland and woodland environments were available in the
site surroundings, and it is suggested that only a few pigs were kept because
enough meat was producedaalByproduct of the butchery of the other

domesticates and that of the abundant wild animals primarily exploited for

other products

Most of the remains belonged to immature individuals.

Horse

Horse bones presented butchery and disarticulation marks, indicating their
consumption. The presence of a juvenile mandible and deciduous teeth

indicates that horses were raised and probably bresit@n

Other species

One of the unusual features of iadhanV is the abundance of fur

animals (for the vast majority beavers) and birds. Beavers were hunted for
meat, peltgwhich in turn could have been converted into kigfality

waterproof felf), and possibly castoreum (which could have been used in
food, medicine and perfume preparation). The proportion and number of
bird remains is one of the highest in Britigiehistory A variety of species

are present in the assemblage, mostly water birds but also corvids and birds
of prey. Most of those were probably hunted primarily for feathers.

Eggshells were also very abundant.

Very few (14) fish bones were retrieved; most of them are from pike, while

the absence of eel, a very common catch in the fens, is notable. The
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avoidance of fish as a regular food source appears to be deliberate and is in

keeping with general British Iron Age trends.

5.2.3Dragonby

Several excavations and surface collections have been conducted in the
general area over time, but most of the information on the Iron Age comes
from the long series of campaigns of systematic excavation conducted
between 1964 and 1973 in response totiheat to the archaeological
deposits posed by expanding ironstone quarrifitay 1996)

The site lies south of Dragonby, a small modern roadside settlement located
approximately two miles to the north of the modern town of Scunthorpe in
North Lincolnshire. It was founded at the beginning of the 20th century to
accommodate Catholic workers fiseated from the protestant population)

for the booming steel industry. The village took its name from a local major
landmark called 'the Dragon’, a limestone outcrop at the centre of local folk

tales due to its unusual, serpentine shape.

The area lies between the Trent and Ancholme rivé&sniles before they

flow into the Humber to the North.

West of the Trent the landscape is currently characterised by flat arable
land, but before the 17th century's drainage, the Isle of Axholme was

characterised by a marshland environment not dissimilar to that of the Fens.

East of the Ancholme the ground rises to the Lincolnshire Wolds, now open
high ground, but once possibly characterised by forested hills (as the name
of Saxon origin suggests).

In between the two rivers, to the East, the Lincoln Cliff runs for around 50
miles North to South froVinteringhamto Grantham. The Lincoln Cliff is

a Jurassic limestone escarpment, representing the most prominent feature in
the flat landscape reaching up to 60 m OD and creating a spring line. Roman

Ermine Street runs between the Lincoln Cliff and the River Ancholme.

Dragonby lies on a Pecten Bed (a type of oolitic ironstone) that projects to

form a halfwayup ledge from an isolated westward bulge of the Lincoln
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Cliff, with the much less prominent scarp hamed Scunthorpe Mudstone

hiding the view on the Trent to the West.

This position is raised from the valley bottom but somewhat sheltered from
the winds by the Lincoln CIiff.

The site stands on sandy light soils suitable for occupation but prone to
erosion, stabilised by the Pecten Ironstone shelf which impedes natural

drainage creating a perched water table.

The excavated areas are within what is known as Money Field, whose name

probably derives from the many coins found by farmers.

Initially, the excavation was conducted as a series of small cuttings, some of
which were then incorporated into two main open areas: Site 1 and Site 2.

The excavation was complemented by aerial, magnetic and field surveys.

It is not possible to reconstruct the full extehthe Iron Age and Romano

British settlement, especially since no evidence of defences has been found
and part of the settlement could have been destroyed to the North by the
construction of the Dragonby village, and to the Seaatkt from ironstone
quarying. However, the magnetic and field surveys show a strongly
decreased density of evidence in the surrounding fields. Furthermore, while
the central part of Money Field, represented to the West by Sité tbdhe

East by a concentration of crop marks and magnetic anomalies seems to
represent a central area of the settlement, Site 2 to the South sees the density
of evidence fluctuate throughout the igpan of the settlement, indicating a

peripheral area.

The stratigraphy shows an almost uninterrupted continuity of use from the
foundation to the Iron Age settlement probably during the 2nd c. BCE to the
abandonment of the RomaBuitish structures during the 3rd c. CE after
which the area was destined fon&rary depositions until the definitive
abandonment during the 4th c. CE.

The evidence for the earliest phase of the Iron Age settlement (ceramic
phases ¥7) is mainly constituted by a series of ditched enclosures (which
either contained buildings or were used to raise animals or crops), drainage

gullies, and pits, some of whicised as wells.
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The evidence for the Latest Iron Age settlement (ceramic phe®es 8
includes ringgullies interpreted as eaves drip for roundhouses that left no
other structural evidence, pits, ditches and gullies. Among the pits, one with
wicker-lined walls was interpted as a watering hole, while another still
containing a wooden ladder and planks was probably used for clay

extraction.

All the pits interpreted as wells or watering holes intercepted the current
level of the water table, with the presence of organic residues in the infilling
confirming that said level has not changed significantly since their

obliteration.

The RomaneBritish phase sees the construction of metalled roads servicing
ditched enclosures containing rectangular aisled buildings and wells, some

of these stondéined.

May argues thahere is an element of plannimgthe layout of the 1A
settlementvhich, paired with the abundance of fine quality pottery,
metalwork and coins, and the large size of the roundhouse in site 2 would
stand as evidence for high status. Conversely, the RoBidinsh

settlement, though it largely follows and respects theigus layout, did

not yield highstatus materials nor building materials such as plaster, tiles
and tesserae, therefore supporting the idea of a rural destination of use.

May stresses that an overarching impression of continuity does not allow
for precise and distinct phases to be reconstructed. The obvious exception is
represented by the changes in settlement layout and building technique after
the conquest, reinforced, laast in the peripheral areas, by the contraction

of the settlement creating a stratigraphic hiatus that corresponds to the
ClaudiaNeronian times. Notwithstanding the continuity and some issues of
residuality, it was possible to attribute the LIA pojtey nine ceramic

phases (12 including the conquest period), which helps in dating by

association with the osteological materials.

The materials selected for recording were those associated in contexts with
pottery belonging to the ceramic phaseé& @ he reason behind this choice

was to analyse a large assemblage while restricting it to a precise
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chronological range: the material attributed to phasgsvas not abundant;

the introduction of wheemade pottery in ceramic phase 6 places the
associated contexts in a moment around the beginning of the 1st century
AD; the contexts attributed to ceranpmbase 9 represent the last period of
settlement life before the start of the Roman conquest campaigns, which
guarantees a certain measure of safety from the intrusion of later materials.

The selected assemblage will be treated as pertaining to the lkateAge.

The excavation yielded about 150,000 animal bone fragments from the Iron
Age, Roman and unstratified deposits, of which 35,000 were identified
(Harman 1996)Most were well preserved with minor erosion and a
relatively low degree of fragmentation. Harman noted a scarcity of small
remains, both in terms of species and anatomical elements. Approximately
two-thirds of the assemblage is dated to the Late Iron gk only a few
hundred specimens from the ceramic phasgsMost of the remains

belong to domestic livestock, whose proportions vary very little across the
Iron Age ceramic phases and Romdrdish horizons. In decreasing order,
there were caprined§-64%), cattle (2311%), pigs (1214%), horses (less
than 5%) and dogs (less than 3%). Fluctuations in the relative abundance of
the main species occurred but were usually small or of limited significance

due to the small sample size of some phases.

Age at death data based on mandibular development showed the following
patterns. For cattle, in the period corresponding to ceramic stdges2

third of the individuals reached dental maturity, while in subsequent stages
the proportion increases to ovanehalf. Harman noticed peaks in age at

death distribution, which she explained with regular autumn killings.

By contrast, sheep mortality saw a fluctuating percentage of individuals
surviving to dental maturity, usually between8@Whb, with slaughter peaks

corresponding to development stages again interpreted as annual killings.

Pig data showed that twbirds of the individuals survived beyond the first
year but only a few reached ttierd year of life and even fewer in the
fourth.
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The number of lamb and piglet bones was roughly the same which,
accounting for the much larger pig litters, indicates their

underrepresentation. Harman suggested that this could mean that sheep were
pastured some distance from the settlement, with theggstifatalities

dispersed by scavengers or buried in place by the herders. Since calves and
piglets were better represented, she suggested that, unlike sheep, cattle

might have been kept closer to exploit them for milk production.

Most horse and dog remains were from adult individuals, although both

teeth and bones of younger individuals were present.

Harman noted an increase in the size of cattle long bones from the Iron Age
to the Roman period as well as the presence of dental anomalies (absence of
the second premolar and reduction of the third molar) limited to stabgs 6

Sheep did not increase in size and when compared to data from a modern
Soaysheep population (a very small breed), they showed a slightly larger
size and a greater range of variability. Likewise, the pig did not see an
increase in size and presented large size variability, this time attributed to
sexual dimorphism or the preserafevild animals. Size variability was also

a characteristic of horses and dogs.

Wild mammal and bird remains were present in small numbers suggesting a
limited interest in hunting, while the very few fish remains were either from
RomaneBritish or undated contexts, aligning Dragonby to the general

British Iron Age avoidance of fish.

5.2.4Skeleton Green

The site lies at the northern fringes of the modern settlement of Puckeridge

in Hertfordshire, on the road to BraughifRartridge 1981) Like much of

East Hertfordshire, the landscape of this area is characterised by undulating
chalk hills capped with glacial drift (boulder clay, flint, gravel and sand).

The two main watercourses in the area, the Rivers Rib and Quin, which join
some 12 nles northeast of Puckege, have cut deeply into the geology

depositing alluvium on the valley bottoms.
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To the west of the Rib stands a narrow ridge tupegrters of a mile long,
known as Wickham Hill. To the west of Wickham Hill, the land rises out of
a dry valley into a series of low wooded hills. In said valley runs the Roman
Ermine Street and lies theoabern village of Puckeridge.

To the north of Wickham Hill, the land is lelying and waterlogged to ith
day, so it was probably impassable marshland during the Iron Age. This
landscape is punctuated by Iron Age and Roman sites, with a presumably
earlier Iron Age settlement to the east of the Rib at Gatesbury (the pottery
belonging to a collection coming frothis site is dated to the 3rd century

BC at the earliest) and a Roman town lying by Wickham Hill towards the
Rib. Largescale roadworks for the Puckeridge bypass prompted the
excavation at Skeleton Green in 197972.

Skeleton Green was part of a larger Late Iron Age settlement located
between modern Puckeridge and BraugliPartridge 1981, 1979; Potter

and Trow 1988) sometimes defined in the archaeological literature as a
territorial oppidum, that was later replaced by a small Roriaitsh town.

Due to the presence of relatively abundant materials imported from Gaul,
Italy and Spain, and the involvement of the anetlhe Caesarian campaign,
the site has been interpreted as a trading centre and even as an emporium
hosting foreign merchants.

The Iron Age evidence (Period 1) is characterised byreatangular

buildings with weak or missing corners. The structural elements consist of
postholes and slots while floors were made of cobble, rammed chalk, and
beaten dirt or gravel. The plan of eatkelling is unique, with some having
porches, traces of rebuilding or additions over time. The associated ceramic
material allows for the distinction of four internal phases, named in {ower

case roman numerals i to iv as follows:
Phase i (15 BCH CE)
Phase ii (10 BCE0 CE)
Phase iii (1825 CE)

Phase iv (3810 CE)
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This internal phasing is inevitably fuzzy, given the low resolution of its
dating, but some events can be discerned from the stratigraphy. Some of the
buildings were destroyed and rebuilt during phase iii and then most of the
excavated area was abandonedfthe end of phase iii throughout phase

iv, with the notable exception of Building VII which was built on virgin

ground during this period. A layer of flood silts seals the stratigraphy related

to Period I.

The RomaneBritish evidence (Period Il) consists of a series of level
platforms of flint and gravel with faint traces of sill beams (longitudinal
timbers) and no postoles, arranged at the angle of a junction between two
road sections). The coarse surfatéhe platforms, along with the absence
of finds in the buildings, allows for the hypothesis of plaokered floors.

The roofs were probably thatched since no tiles have been found on site.

The scant structural evidence indicates that the settlement was probably
shortlived (AD 4365) and systematically dismantled and cleared at the end
of its life.

After a period of abandonment, a small cemetery was laid out enclosed by a
ditch and bank which was enlarged and replaced multiple times (Period llI,
AD 90-300+).

The faunal assemblage from Skeleton Green comes entirely from Period |

and will be treated as pertaining to the Latest Iron Age.

The materials are mostly well preserved, albeit fragmerféegsiydown and
Evans 1981)

The relative frequency of species was presented in the report as follows: pig
(47.7%), cattle (31.2%), caprines (17.8%), dog (1.3%), and horse (1.2%).
Ashdown and Evans noted that cattle seemed to be underrepresented when
compared to pigs due to the presenf a number of head bones that is
excessive for pigs and deficient for cattle across the various deposits. This
might represent to some extent the differential deposition of body parts, but
it is likely inflated due to a weknown bias in survival bet@en dense head

parts and porous, fatty pestanial elements in the pig.
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Age at death data showed that 20% of the cattle died under two years of age,
half between two and four and 70% by 4 years; no evidence for the
slaughtering of calves has been found. More than half of the pigs died

before reaching two years of age, whildyalt0% survived beyond the

fourth.

Sheep present a very regular pattern of mortality with several peaks that
have been interpreted as episodes of slaughter corresponding to weaning (at
three months) and three consecutive autumnal killings-1& 222 and

33-34 months).

The size of cattle bones points toward consistently ssiadd animals

similar to those of other contemporary sites, compared by the authors to
modern Chillingham cattle. Pig remains show really small and slender
animals that have been compared to a speciof Sardinian wild boar (an
insular dwarf animal population) held at the Dublin Museum and used as
reference material. Measurements and general appearance of sheep bones
are comparable to that of modeénaysheep. Evidence for dog size shows

that bothmediumsized and smabized dogs were present on site.

The authors reported a very low incidence of burning marks on bones
(interpreted as stewpot cooking), the intentional breaking of maniobw
elements and the chopping of the epiphyseal ends of some elements. This
included evidence for the chopping of thteral coronoid process of the

ulna, which from experimental evidence the authors claim can be easily

inflicted with a hand axe to facilitate the disarticulation of the elbow.

The most striking feature of this assemblage is its relative abundance of
pigs, infrequent by British standards and very rare during the Iron Age. The
authors linked it to freeange practices in the probably forested chalky and
boulderclay lowland plateax which, characterised by marshy river valleys
would have been better suited to pigs than sheep (which prefer drier
environments). This seems at odds with the scarcity of wild mammal
remains which, even if underrepresented due to recovery and idemificati
bias, probably suggests a real avoidance of mammalian game, considering

the contrast with the sizable assemblage of bird remains (NISP 137).
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CHAPTERG

Resultst the animal remains from the core

sites

This chapter presents the results of the zooarchaeological investigation of
assemblages from the four core sites which criteria of selection, detailed
archaeological context and summary from the published faunal analyses are
presented itChapter 5

For reference, the chronology (following the subdivisions adopted in

Chapter ] of the sites is repeated here:

Haddenham V (HAD V) Mid to Late Iron Age

Northstowei Mid to Late Iron Age, Late Iron Age and Latest Iron Age
Dragonbyi Latest Iron Age

Skeleton Green Latest Iron Age

The descriptions and references for the methods employed in this chapter
can be found ilChapter 4here repeated and expanded when deemed

necessary.

Osteometrical analyses concerning livestock morphotypes are not included
in this chapter as they represent the subjeCihaipter 7.

6.1 Deposition and recovery

This sectionprovides information on the effects of depositional processes
and recovery strategies on the composition of the assemblages to assess and

control their comparability.
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6.1.1Bone surface preservation

The material from Haddenham V presents an overall excellent state of
preservation, with nearly half of the mali
surface preservatiorrigure6.1.) The incidence of weathering and chemical

erosion was minimal, physical abrasion relatively uncommon and frequently

the specimens hardly presented any loss of cortical surface other than that

which occurred with breakages. Fragmentation is relativelyyhe#h only

13% of the caprine (n: 566) and 6% of the pig (n: 64) NRDZ represented by

whole specimens. Mineral stains of yellow, reddish and black hues were

common and in a few cases, the presence of very hard concretions of the

same nature limited theedtification or measurement of the specimens.
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80% m Bad

60%
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40%

- I I
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HAD V Dragonby Northstowe Skeleton Green

Good

Figure 6.1. Percentages of the number of diagnostic zones (NRDZ) by the degree of surface
preservation in the four recorded sites (HAD V n: 645; Dragonby n: 2077; Northstowe n: 65¢
Skeleton Green n; 1138)

The material from Dragonby presents an overall good state of preservation,

with nearly a third of the material attr]
preservationKigure6.1.). The incidence of weathering and chemical

erosion was minimal, with physical abrasion and breaking accounting for

most of the damage to the cortical surface. Fragmentation is relatively heavy

with only 15% of the caprine (n: 1447) and 12% of the pigt84) total

NRDZ represented by whole specimens.

The material from Northstowgresents an overall medium state of
preservation, with | ess than a sixth of 1
level of surface preservatioRigure6.1.). The incidence of weathering,

chemical erosion, physical abrasion and fragmentation was higher than in
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the other recorded sites, resulting in a slightly reduced number of
measurable elements. Fragmentation is relatively heavy with only 11% of
the caprine (n: 284) and 9% of the pig (n: 106) total NRDZ represented by
whole specimens. In a few cases, the pres@f very hard gregoloured

concretions limited the identification or measurement of the specimens.

The material from Skeleton Green presents an overall excellent state of
preservation, with nearly half of the mai
surface preservation Fguwebl)Thé y around 5% |
incidence of weathering and chemical erosion was minimal, with physical

abrasion and breaking accounting for most of the damage to the cortical

surface. Fragmentation is relatively heavy with only 9% of the caprine (n:

270) and 11% of the pig (n38) total NRDZ represented by whole

specimens.

6.1.2Recovery bias

Since the material of all four assemblages was {taflidcted, it is

important to assess the extent of the potential recovery bias. The analyses on
proportions of adjacent elements use the Minimum Number of Anatomical
Units (MAU) to keep the expected prafions of the hind leg 1:1. Analysis

on teeth compares the Number of Diagnostic Zones of mandibular

fragments (NRDZ, zone N) to the Number of Identified Specimens (NISP,

all the elements) of loose teeth. Se€.3i Recovery biagor the rationale

behind these analyses.
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Figure 6.2. Recovery bias analysis: proportion of adjacent bones of the hind leg of cattle (M
distal tibiae vs astragali, expected proportion 1:1) in the recorded assemblages (HAD V n: 1

Dragonby n: 36; Northstowe n: 21; Skeleton Green n: 38)

The proportions of cattle tibiae and astragali are more or less equal in all
four sites Figure6.2). These are both larggzed and dense elements that
should be similarly represented in assemblages where carcass processing
and disposal practices did not separate the extremities from the leg,

regardless of recovery bias.
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HAD V Dragonby Northstowe Skeleton Green

Figure 6.3. Recovery bias analysis: proportion of adjacent bones of the hind leg of caprines
(MAU, distal tibiae vs astragali, expected proportion 1:1) in the recorded assemblages (HAL

22; Dragonby n: 72; Northstowe n: 11; Skeleton Green n: 19)

The same elements should have similar chances to survive in caprines,
however, distal tibiae are tendentially preserved with a portion i,
which makes them larger and more visible during excavation than astragali
in relatively small species like sheep or goats. In all recorded sites caprine
astragali are represented with between half and a fifth of the number of
tibiae.
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Figure 6.4. Recovery bias analysis: proportion of adjacent bones of the hind fetlock joint and
second phalanx of cattle (MAU, metapodials ¥aid 29 phalanges, expected proportion 1:1:1)
in the recorded assemblages (HAD V n: 15; Dragonby n: 51; Northstowe n: 30; Skeleton Gr
23)

The strong recovery bias is confirmed by the proportions of the adjacent
bones in the hind fetlock of cattlEigure6.4) and caprinesHigure6.5).

Here the size differences are even more pronounced and, as a consequence,
the smaller elements tend to disappear altogether, especially in caprines.
The ratio between the bones in the fetlock is not a product of butchery
practices involving their sepdian, as demonstrated by the ratio between

the first and second phalanges also showing bias towards the larger element,
while it is unlikely that they would have been disarticulated while

processing the carcass.
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Figure 6.5. Recovery bias analysis: proportion of adjacent bones of the hind fetlock joint and
second phalanx of caprines (MAU, metapodialssvarid 29 phalanges, expected proportion
1:2:2) in the four recorded assemblages (HAD V n: 39; Dragonby n: 105; Northstowe n: 18;
Skeleton Green n: 16)

The ratio between theumber of mandibular fragments and mandibular

loose teethKigure6.6), is in most cases in favour of the latter and

especially for the very small caprine teeth, as can be expected in highly
fragmented bone assemblages. Haddenham V presents the lowest ratios for
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both cattle and caprines, suggesting a more accurate recovery of the smaller
elements. The ratio for caprines in the Dragonby assemblage is unusually
high, with more mandibular fragments than loose teeth. This value is

difficult to explain, and given thahe analyses presented above show a
similar degree of recovery bias to that of the other recordedisimgight be

due to site formation and pedépositional phenomena rather than recovery
practice. The ratio for cattle in the Skeleton Green assemislége highest

of the four and it is very similar to that of caprines, suggesting that rather
than a bias towards size, a preference for the more complete specimens

could have been driving the recovery.

Cattle
HAD V Bl Caprines

Dragonby

Northstowe

Skeleton Green

0.0 0.5 1.0 1.5

Figure 6.6. Recovery bias analysis: ratios between mandibular fragments (NRDZ, zone N) a
loose mandibular teeth (NISP, all loose teeth elements) in the four recorded assemblages (|
cattle n: 129, caprine n: 531; Dragonby cattle n: 199, caprine n: 662; Nonvestattle n: 144,

caprine n: 216; Skeleton Green cattle n: 36, caprine n: 103)

6.1.3Gnawing

In all the recorded sites the incidence of carnivore gnawing is between 10
and 16%The variation in these percentages is minimal and the scavenging
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dogs producing the marks likely had similar access to butchery and kitchen

waste.

100%
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HAD V Dragonby Northstowe Skeleton Green

Figure 6.7. Incidence of dog gnawing: percentages of bones presenting dog gnawing marks,
tallied on the total NRDZ of each s{tdAD V n: 645; Dragonby n: 2078; Northstowe n: 656;
Skeleton Green n: 1138)

6.1.4Summary and discussion

Overall, the recorded sites had good levels of surface preservation which

allowed for the collection of abundant taxonomic and osteometric data.

All the recorded sites have been affected by largely similar degrees of
recovery bias. However, Haddenham V presents consistently lower rates in
all the analyses, possibly due to ease of recovery given by the excellent
preservation and/or favourable chaegistics of the contexts or to more

careful recovery practice. Conversely, bone collection at Northstowe was
probably affected by the relatively poor preservation of the materials and
unfavourable characteristics of the soil (hence the mineral concrédioms

on some of the material), while at Skeleton Green the very good state of
preservation and the consistent low rate of recovery of the smaller elements

suggests a slightly less careful collection.

Carnivore gnawing did not affect the preservation of the assemblages to a
great extent, but it is nonetheless regularly present, showing that dogs had

access to bone refuse at least during part of the waste disposal process.
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6.2 Species frequency

Quantitative data on the five recorded taxa is presentédtle6.1. For

each of the quantification methods, raw numbers and percentage frequency
relative to the site total are reported. A morel@pth description of the

results for each site will be provided below in the following subsections.

. NRDZ MNE MAU MNI
Site Taxon
n: % n: % n: % n: %

Cattle 271 28% 255 28% 111 269 13 10%
~ | Caprineg 566 599 552 60% 252 59% 107 79%
Z 3 Pig 64 7%| 63 7%| 35 8% 11 8%
% @ Horse 55 6%| 52 6%| 26 6%0) 4 3%
z Dog 5 1% 5 1% 4 19 1 1%

TOT 961 927 428 136
Cattle 731 26% 664 2599 277 239 29 11%
2 | 3 |Caprine§ 1447 529 1384 53% 659 549 174 67%
é E Pig 434 1699 430 1699 207 1799 48 19%
S| v Horse 96 3% 93 4%| 43 4% 4 2%
o= Dog 51 2% 49 2%| 29 2% 4 2%

TOT 2759 2620 1215 259

Cattle 362 ([ 419 328 [ 409 141 [ 359 18 [ | 199

S | ~ |Caprines 284 [ B2 266 [ 320 136 [ 349 50 [ 54%
§ g Pig 106 || 1209 103 || 13% 54 [F| 1394 15 |E| 16%
€ | @ | Horse 98 [I] 119 87 [ 119 47 [] 12 5 | 5%
z | Dog 37 4% 35 4% 23 6] 5 [l 5%
TOT 887 819 401 93
S Cattle 417 B1og 376 P9% 175 28 26 [T | 249
g 3 |Caprine§ 270 | | 20% 257 || | 2094 129 || 2199 22 [ | 20%
c | S [ Pig | 638 [0 419 614 |0 s 302 | 48 57 | 2%
B | & | Horse 29 200 28 20| 14 200f 4 4%
% z Dog 7 1% 7 1% 6 199 1 1%
TOT 1361 1282 626 110

Table6.1. Taxonomic frequencies expressed as percentages of NRDZ, MNE, MAU and MNI
elements attributed to each of the five recorded species in each of the four recorded assem
The sample size for each count is indicated under TOT, while NISP totekcfosite are
reported by the site name.

NRDZ, MNE and MAU are derived from one another by removing a subset
of data representing a form of bias (&mapter4). These quantification
methods yield very similar taxonomic frequencies for these four sites,
therefore, taking into consideration the fragmentation of long bones (MNE)
and speciespecific skeletal setup (MAU) does not seem to alter the relative

represatation of the five species taken into consideration in this project.

Consequently, in the ensuing sections MNE will be used to represent

taxonomic frequencies, as it is equivalent to the NISP of most of the studies
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using a version of the DA protocol diagnostic zones 4s&& Recorded

species and elemeits

MNI will be compared to MNE as it is known to better represent smaller
species, being less affected by recovery bias. MNI also tends to over
represent rare species with small NISP. However, due to the relatively large
size of the assemblages, all four siseem not to be affected by this

phenomenon and MNE and MNI of dogs and horse yield similar results.

6.2.1Haddenham V

The relative proportions of the three main domestiddfdg and MNI in

the Haddenham V assemblage are representeidune6.8.

MNE MNI

mm Cattle
Caprines
Pig

Figure 6.8. Proportions of the three main domesticates in the Haddenham V assemblage.
MNE n: 870i Cattle 29%, Caprines 63%, Pig 7%
MNI n: 1317 Cattle 10%, Caprines 82%, Pig 8%

The assemblage is dominated by caprif@wed by cattle and pig on

both counts, suggesting this ranking order must closely correspond to that of
the taxa present on site. MNI counts show that caprines are strongly
underrepresented due to recovery bias, and they would have probably
dominatedhe headcount in the living population, constituting the primary

focus of Haddenhamés husbandry practice.

Since the composition of the caprine group is characterized by an absolute
prevalence of sheep over goat (38&1 Caprine species distributipreven

accounting for cattle having a meat yield several times that of sheep, mutton
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would have probably still been the most common meat source (MY%: 50),
closely followed by beef (MY%: 42), and with only marginal contribution
from pork (MY%: 8).

6.2.2Northstowe

The relative proportions of the three main domesticates MNE and MNI in

the Northstowe assemblage are representEdyure6.9.

MNE MNI

mm Cattle
Caprines
Pig

Figure 6.9. Proportions of the three main domesticates in the Northstowe assemblage.
MNE n: 697/ Cattle 47%, Caprines 38%, Pig 15%
MNI n: 831 Cattle 22%, Caprines 60%, Pig 18%

The assemblage presents similar proportions of cattle and caprine in the
MNE count, with the former being slightly better represented. Pigs follow at
a distance with only around osécth of the total count. MNI counts show a
completely different pictureyith cattle and pigs being almost equally
represented and caprines dominating the assemblage. This difference is
most probably due to the strong recovery bias and low preservation rates in
the assemblage. It is therefore more likely that MNI more accyratel
represents the overall living population and, as we will see in section
6.2.5.2 the focus on caprines characterised all the subphases, albeit with

some chronologa fluctuations.

Accounting for cattle having a meat yield several times that of sheep, beef

would have probably been the most common meat source (MY%: 64),
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followed at a distance by mutton (MY%: 2&yd with only a marginal

contribution from pigs (MY%: 11).

6.2.3SkeletonGreen

The relative proportions of the three main domesticates MNE and MNI in

the Skeleton Green assemblage are represenkegure6.10.

MNE MNI

== Cattle
Caprines
Pig

Figure 6.10. Proportions of the three main domesticates in the Skeleton Green assemblage.
MNE n: 1247 Cattle 30%, Caprines 21%, Pig 49%
MNI n: 105i Cattle 25%, Caprines 21%, Pig 54%

The assemblage is dominated by pigs, followed by cattle and caprines on
both counts, suggesting this ranking order must closely correspond to that of
the taxa present on site, although it might not correspond to that of the
animals reared on sité.6.2i Some notes on process)nlINI counts do

not show significantly different proportions, with only a hint of cattle being
slightly overrepresented in the MNE count due to recovery bias. It is
therefore clear that pigs represented by far the most commonly slaughtered

animal at Skedton Green.

Accounting for cattle having a meat yield several times that of sheep, beef
would have been the most common meat source (MY%: 63), followed at a
distance by pork (MY%: 3nd with only marginal contribution from

mutton (MY%: 8).
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6.2.4Dragonby

The relative proportions of the three main domesticates MNE and MNI in

the Dragonby assemblage are represent&thimre6.11.

MNE MNI

mm Cattle
w= Caprines
== Pig

Figure 6.11. Proportions of the three main domesticates in the Dragonby assemblage.
MNE n: 2478 Cattle 27%, Caprines 56%, Pig 17%
MNI n: 2517 Cattle 12%, Caprines 69%, Pig 19%

The assemblage is dominated by caprines, followed by cattle asiah pig

MNE count, whereas the MNI count shows that capramespigs are

somewhat underrepresented due to recovery bias. It is therefore more likely
that MNI more accurately represents the overall living population and, as
we will see in sectioB.2.5.1 the focus on caprines uniformly characterised
the whole short time span represented by the ceramic association without

substantial fluctuations.

Accounting for cattle having a meat yield several times that of sheep,
mutton (MY%: 39) and beef (MY%: 45) would have probably been the
most common meat sources, followed at a distance by pork (MY%: 16).

149



6.2.5 Subphases within the Dragonby and Northstowe

assemblages

Raw numbers and percentage frequencies of MNE and MNI of the five
recorded taxa for each of the subphases identified by association with
ceramic materials in the Dragonby and Northstowe assemblages are

presented iTable6.2.

Taxon Site MNE MNI Site
n: % n: % n: n:
Cattle e 47 200 3 149 69 5
Caprineg O 132 57% 12 57% % 5\ 96 18
Pig 2 40 179 4 199 3 2 38 5
Horse e 7 3% 1 5% g 5 25 3
Dog g 5 2% 1 5% = 16 1
TOT 231 21 244 32
Cattle 5 141 250 8 149 103 4294 5
Caprined © 291 53 37 6494 = 88 | 359 16
Pig § 85 154 9 16% G § 27 ] 1194 5
Horse S 30 5% 3 5% & 27 119 2
Dog & 7 1% 1 20 = 3 | 19 1
TOT e 554 58 248 29
Cattle o 161 289 7 139 157 [ 484 9
Caprineg O 276 48% 31 57% = < 83 B [25% 16
Pig 2 95 169 12 229 ﬁ g 38 [E] 129 5
Horse | S 28 s 2 % TE 35 B 1194 3
Dog & 18 3% 2 4% = 16 5 3
TOT e 578 54 329 36
Cattle & 664 250 29 T 328 2004 18
Caprined & 1384 53 174 679 = 266 B 3299 50
Pig 2 430 16% 48 199 % 8 103 B | 139 15
Horse S 93 a% 4 2% £ 8 87 B 1194 5
Dog g 49 29 4 29 =z 35 I 4% 5
TOT a 2620 259 819 93

Table6.2. Taxonomic frequencies expressed as percentages of MNE and MNI of the elemer
attributed to each of the five recorded species in each of the subphases in the Dragonby an
Northstowe assemblages. The sample size for each count is indicated under TON) 3l

totals for each site are reported by the site name.

6.2.5.1Dragonby

Taxonomic frequencies do not seem to vary significantly within the short
time span represented by the materials attributed to Ceramic Stages six to
eight, with the only visiblehronologicakrend being a small relative

increase of cattle in relation to caprines in the MNE count. This trend,

however, is not confirmed by the MNI count.

6.2.5.2Northstowe
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Changes in taxonomic frequency at Northstowe are reflected in both MNE
and MNI counts. A progressive increase in the relative proportion of cattle
numbers with a corresponding decrease of caprines is detected across the
relatively long life span of the sit from the Middle (phase 2) through the

Late (phase 3) and Latest (phase 4) Iron Age, with the most substantial shift
happening during the last phase. Fluctuations in the relative proportions of

the other species are not substantial and seem to be chemnice.

Accounting for body size, even such a relatively small fluctuation in relative
percentages would have meant a substantial shift in dietary contribution

from the two animals.

6.2.6Caprine species distribution

Morphological observation on postcranial bones and mandibular teeth
according to the methodologies cited in Chapter 4 showed that the absolute
majority of caprine bones in all sites belong to sheep. At Dragonby only
0.7% of the postcranial bones (sampiesi51) and 7% of the mandibles
(sample size 228) have been identified as goats. At Haddenham V only 1%
of the postcranial bones (sample size 291) and 5% of mandibles (sample
size 136) have been identified as goats. At Skeleton Green 10% of
postcranial boes (sample size 54) aB&6 of mandibles (samples size 38)
have been identified as goats. At Northstowe 14% of postcranial bones
(sample size 89) and 16% of mandibles (sample size: 51) have been

identified as goats.

Discrepancies between postcranial and mandible results can be attributed to
different, possibly concurrent, reasons: differential preservation due to
different treatment of the carcasses, the smaller sample size in the mandible
assemblages, and differentifficulty in identification depending on the

anatomical element considered.

Osteometric analyses aimed at separating the two spEmesg6.12,
Figure6.13, Figure6.14, Figure6.15) confirm this pattern and make sure

that further osteometric analyses (sea@ar7) are only marginally

affected by the presence of goats. Most data points for all the indices plot in
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the areas of the distribution obtained from the modern specimens. When
they fall in the intersection between the two areas, most of them cluster
neatly with the data points that can be confidently attributed to sheep, with
only a few isolated points fallghfurther away from the main cluster and

towards the goat distribution area (see for exarfjgare6.12).
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Figure 6.12. Osteometrishape analyses of caprine humeri against the approximate distributi
of sheep (light green line) and goat (light brown line) modern values from Salvagno and Alb.
(2017). The scatter plots include values from each of the four recorded assemblagen iy n:
67. Haddenham V n: 8, Skeleton Green n: 13. Northstowe n: 3).
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Figure 6.13. Osteometricshape analyses of caprine ulnae against the approximate distributiol
sheep (light green line) and goat (light brown line) modern values from Salvagno and Albare
(2017). The scatter plots include values from three of the four recorded assemblegen{y n:
7. Haddenham V n: 2, Skeleton Green n: 6).
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Figure 6.14. Osteometric shape analyses of caprine tibiae against the approximate distributic
sheep (light green line) and goat (light brown line) modern values from Salvagno and Albare
(2017). The scatter plots include values from each of the four recossethalages (Dragonby n
71. Haddenham V n: 8, Skeleton Green n: 12. Northstowe n: 3).
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Figure 6.15. Osteometric shape analyses of caprine astragali against the approximate
distributions of sheep (light green line) and goat (light brown line) modern values from Salve
and Albarella (2017). The scatter plots include values from each of the four rdassemblages

(Dragonby n: 13. Haddenham V n: 6, Skeleton Green n: 5. Northstowe n: 1).

6.2.7Horse and dog

Horses are well represented at all sites with percentages on the total MNE
counts (between-21%) in line or above the average for Central England
which is reported to be around §®barella 2019,p.96) of the aggregated
NISP in individual reports, thus frequently including loose teeth and other
elements from ABGs causing overestimation due to the frequency of horses
in special depositions. MNI counts yield lower proportions as is expected
from a large mmmalian species due to preservation bias (in the same way
as cattle remains) and possibly to differential depositional pathways

affecting the count due to interdependence.

Dogs are present at all sites in low MNE and MNI proportions. The
proportions in the two counts are fairly similar, with only a slight increase
probably due to the small sample size. Differences in dog frequencies
between assemblages are probably only mally representative of

differences in living dog presence at the sites since the incidence of gnawing

marks on bone refuse is fairly consistent across the Bigpsr€6.7).
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Northstowepresents the higher frequency of both horses and dogs among

the core sites, which will be discussed ira@ter8.

Horse
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10%
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e L] ] .
HAD V Dragonby Northstowe Skeleton Green
MNE I MNI
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0% — I ==
HAD V Dragonby Northstowe Skeleton Green
Dog

Figure 6.16. Percentages of horse (top) and dog (bottom) MNE and MNI relative to the total

five recorded species in each of the four recorded assemblages (sample size indicalde in

6.1).

6.2.80n the presence of cats

Cat remains have only been identified in the Haddenham V assemblage.
These consist of a fragment of pelvis with cutmarks on the ischiatic ramus,
one calcaneum and seven long bone specimens of which, only a proximal
tibia (a late fusing element) is unfusddhe absence of very young

individuals and the presence of abundant fur animals (sept€b) in the
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assemblage suggests that cats were not rearsiticcsind were probably
hunted.

6.2.9Summary and discussion

Overall, the discussed sites present a general preference for sheep, which
would have represented the absolute majority of individuals in the
headcount of livestoclCaprineshave relatively low representation only at
Skeleton Green, where pigs were preferred. This might hint at a different
nature of this site, which will be discussed inapter8. Their
underrepresentation in the MNE at Northstowe has been demonstrated to be
due to taphonomic and recovery bias which, although it does set the site
completely apart from the others in terms of husbandry strategies, does
affect the sample size (arttkrefore the reliability) of osteometric analyses
(seeChapter7). As we will seen the next section, it did not impair ageing
analysis per se, although the sample of single phases was rather low.

There is evidence that across the Later Iron Age, cattle became slightly
more important at Northstowe. Given this is in contrast with the general
trenddescribedn section3.2.2.11 Livestock species and frequencidss

might be ascribed to local development. However, given the rarity of sites
with such a long life and a reliable sample size, it is difficult to discern if the
general increase in sheep was due to the way new settlements were created

rather than tohte focus and objectives of Iron Age herders.

Concerning the dietary contribution, if we think about the different species
simply in terms of mass, beef was the most important meat resource across
all sites, except for Haddenham V where mutton and beef had similar
contributions. Pork was more importahan mutton only at Skeleton Green.

It is however obvious that factors other than raw meat yield can be
culturally and socially important, and these will be discuss&thapter 8

Horses and dogs had a stable and relatively substantial presence across all
sites. They evidently maintained a role, most probably not directly dietary,
in the farming communities of this region. Horses are particularly well

represented at Northstowe.
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Cat in this period seems to be still a wild animal, relevant only in the
economies of the rare settlements, such as Haddenham V, that were

interested in the procurement of fur and feathers.

6.3 Ageing

The following sections discuss ageing data from mandibular teeth eruption

and wear and the rate of epiphyseal fusion in postcranial bones

6.3.1Caprines

6.3.1.1Haddenham V

The age distribution of caprine mandibles at HaddenhaFRigu e6.17)

shows the representation of most stages, hinting at thepemialised
exploitation of the animals. Stage A, corresponding to neonatal individuals
is not represented, suggesting either that lambing happensitieodir that
neonatal casualties were disged of differently and/or were not preserved at
all in the record due to taphonomic factors. A substantial peak at stage C
suggests the intentional culling of yearlings, probably to reduce the flock
before wintering. For this to be necessary and vialdek numbers must

have been substantial. More than half of the animals were culled before
passing their prime age when they reach full size during stage D. This
implies that meat production was central to caprine husbandry. However, a
good number of animalreached full maturity and even elderly age, with no
evident minor peaks, suggesting that although meat production was the

primary objective, secondary products were also exploited.
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Figure 6.17. Distribution of caprine mandibular wear stages at Haddenham V. The bars reprt
the relative distribution of the mandibles across the stages while the line represents the mor

curve (sample size n: 127)

The age distribution from epiphyseal fusion d&tigre6.18) shows that
roughly 60% of the caprine postcranial remains (early fusing elements)
belong to animals which had passed or were about to pass their first winter.
This is in accord with the dental data since postcranial elements of very
young animals are melilikely to be underrepresented and most of the
casualties during the first year of life were concentrated in the second half.
A good proportion of the remaining animals was then slaughtered in their
prime (middle fusing elements), and only a few survivea full maturity

(late fusing elements).
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Figure 6.18. Percentagef aggregated fused and fusing pogtnial caprine elementsithin each
fusionstage at Haddenham V (Early fusing n: 99, Middle fusing n: 61, Late fusing n: 39).

6.3.1.2Northstowe

The age distribution of caprine mandibles at Northstdvigu¢e6.19)
largely resembles that of Haddenham V, implying a similar model of

livestock management.
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Figure 6.19. Distribution of caprine mandibular wear stages at Northstowe. The bars represe
the relative distribution of the mandibles across the stages while the line representstidéy

curve (sample size n: 75)

It seems that the focus here was increasingly on secondary products,
suggested by the bimodality of the profile, with a second peak at stage G,
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corresponding to fully mature animals. This is not reflected in the age
distribution from epiphyseal fusion datadure6.21) which instead

confirms the similarity with the previous assemblage.

However, if we break down the dataset into its threephases, a rather
different pattern appearbigure6.20). The reduced sample size of the-sub
phases suggests some caution in interpreting these profiles, although the
diachronic trend described below seems to reinforce the idea that the pattern
detected is not due to chance. During the MIA, the mortality |prisfi

indeed similar to that of its roughly contemporary Haddenham V, with a
single high peak on stage C, although with a second lower peak at stage E.
Conversely, during the Late and Latest Iron Ages the pattern is clearly
bimodal, with peaks in the slaloigr at stages C (and D for the later phase)
and G. This pattern clearly indicates a change in practice over time, where
the flocks were separated and slaughtered at a different age to increase the
exploitation of secondary products. The progresgareetagedecrease of

the peak at C suggests a decrease in the need to cull the flocks before
winter, although the practice persists through the LIA and, to an extent, the
Latest IA.
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Figure 6.20. Distribution of caprine mandibular wear stages at Northstowe for each subphas:

Hl Northstowe Latest IA

The bars represent the relative distribution of the mandibles across the stages while the line
represents the mortality curve (MIA sample size n: 25; LIA sample size na®st LA sample
size n: 22).
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Figure 6.21. Percentagef aggregated fused and fusing pogtnial caprine elementsithin each
fusionstageat NorthstowgEarly fusing n: 32, Middle fusing n: 26, Late fusing n: 40).

6.3.1.3Skeleton Green

The age distribution of caprine mandibles at Skeleton Gfagarg6.22)

shows the representation of most phases except for neonatal and elderly
animals, similar to the previously described sites. The sample size here is
much smaller than those of the other datasets, therefore its interpretation
must be taken with cautiofthe mortality curve is however completely
different, with peaks at stage B (young lambs) and E (animals reaching full
skeletal maturity). Assuming the pattern is not due to chance, this suggests
that either a different management strategy was in pladdeasd part of

the mutton and lamb consumedgite originated outside the site (see
section6.5). This will be further discussed in @pier8.
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Figure 6.22. Distribution of caprine mandibular wear stages at Skeleton Green. The bars

represent the relative distribution of the mandibles across the stages while the line represer

mortality curve (sample size n: 24)

The age distribution from epiphyseal fusion d&tigre6.23) shows
proportions that are not too dissimilar from those of previously described
sites, albeit with a lower proportion of animals surviving beyond reaching
full skeletal maturity, whicltonfirms the peak detected in the dental data.
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Figure 6.23. Percentagef aggregated fused and fusing poetnial caprine elementsithin each

fusionstageat Skeleton Green (Early fusing n: 47, Middle fusing n: 39, Late fusing n: 50).
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6.3.1.4Dragonby

The age distribution of caprine mandibles at Dragoiiyufe6.24) shows

a pattern that is similar to that of Haddenham V and Northstowe in the MIA,
save for one major difference: the peak in mortality is at stages D and E,
hinting at a stronger focus on meat production and/or to the lack of necessity

to cull the lamb$efore winter.
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Figure 6.24. Distribution of caprine mandibular wear stages at Dragonby. The bars represen
relative distribution of the mandibles across the stages while the line represents the mortalit

curve (sample size: 293)

The pattern in epiphyseal fusion data from the previously described
assemblages is maintained at Dragorthgyre6.25), albeit with much

higher proportions of fused bones in each category, confirming the mixed
exploitation pattern with a focus on meat production seen in the dental wear

data.
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Figure 6.25. Percentagef aggregated fused and fusing postnial caprine elementwithin each

fusionstageat Dragonby (Early fusing n: 264, Middle fusing n: 207, Late fusing n: 120).

6.3.2Cattle

6.3.2.1Haddenham V

The age distribution of cattle mandibles at Haddenharriyu(e6.26)

shows two distinct peaks with the culling of immature and adult animals.
Neonatal casualties are not represented, possibly hintingsiteoffalving,
however, the sample size is small, so their absence could be justified simply
by recovery bias and ddrential preservation.
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Figure 6.26. Distribution of cattle mandibular wear stages at Haddenham V. The bars repres
the relative distribution of the mandibles across the stages while the line represents the mor

curve (sample size n: 17)

The preference for culling mature individuals is confirmed by the data from
epiphyseal fusionHigure6.27) for which there is almost perfect
correspondence (multiplying the percentage of fused and fusing bones from
each stage we obtain 43%, very close to the surviving 41% adults from
mandibular data). The peak in the culling of immatures is not reflected in

the proportion of early fusing postcranial bones, this could be due to
differences in skeletal development and dental wear and the categories used
by the two methodologies, or to chance and small sample size, recovery
bias, or taphonomic reasons. The intetation of the mortality profile,

therefore, can indicate with confidence only the preference for mature

animals, indicating their main use for meat production and traction.
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Figure 6.27. Percentagef aggregated fused and fusing postnial cattle elementsithin each
fusionstageat Haddenham V (Early fusing n: 77, Middle fusing n: 25, Late fusing n: 34).

6.3.2.2Northstowe

The age distribution of cattle mandibles at Northstaweure6.28) shows

an absolute preference for the culling of adult and elderly animals. Neonatal
and juvenile animals are not represented at all, for which the same
explanatiorproposed for the Haddenham V data stands. The peak here is on
the elderly stage, hinting at an even more pronounced focus on traction. The
sample size for the single spbases is regrettably too small to build

reliable mortality profiles. It is, howevanteresting to note that elderly
individuals are well represented in all ssdimples, suggesting that the

pattern detected might be representative for all three periods.
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Figure 6.28. Distribution of cattle mandibular wear stages at Northstowe. The bars represent
relative distribution of the mandibles across the stages while the line represents the mortalit

curve (sample size n: 19)
The epiphyseal fusion pattergigure6.29) confirms the pattern with
consistently high percentages of fused postcranial bones at all stages
meaning that roughly half of the population reached full skeletal maturity.
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Figure 6.29. Percentagef aggregated fused and fusing postnial cattle elementsvithin each
fusionstageat Northstowe (Early fusing n: 67, Middle fusing n: 47, Late fusing n: 54).
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6.3.2.3Skeleton Green

Theage distribution of cattle mandibles at Skeleton Gréegu(e6.30)
shows, like in the previous assemblages, a preference for the slaughtering of

mature animals.

100 —\

“ \
AN
\\
60 N
\\
N
40
) L
\
0
N J 1 SA A E

Figure 6.30. Distribution of cattle mandibular wear stages at Skeleton Green. The bars repre
the relative distribution of the mandibles across the stages while the line represents the mor

curve (sample size n: 10)

The mandibular sample size is, however, very small, so caution must be
used in interpreting a potentially unreliable pattern. The epiphyseal data
(Figure6.31) with a much more reliable sample size, confirms the
preference for older animals, but additionally, shows a peak in mortality
corresponding to the latest fusion events, at odds with the absence of

mandibles pertaining to subadults.
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Figure 6.31. Percentagef aggregated fused and fusing pogtnial cattle elementsithin each
fusionstageat Skeleton Green (Early fusing n: 84, Middle fusing n: 47, Late fusiBg)n:

6.3.2.4Dragonby

The age distribution of cattle mandibles at Dragorbgure6.32) shows,
again, the preference for the culling of mature and elderly individuals and
the absence of mandibles pertaining to neonatal individuals, this time with a

relatively large sample size.
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Figure 6.32. Distribution of cattle mandibular wear stages at Dragonby. The bars represent tl
relative distribution of the mandibles across the stages while the line represents the mortalit

curve (sample size n: 45)

The keeping of cattle until and beyond skeletal maturity (more than 60% of
the individuals with both methods) is confirmed by the epiphyseal fusion
data Figure6.33) showing the highest proportion of fused and fusing
postcranial bones in cattle at all stages among the core sites and suggesting a
strong focus on traction.
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Figure 6.33. Percentagef aggregated fused and fusing pogtnial cattle elementsithin each

fusionstageat Dragonby(Early fusing n: 160, Middle fusing n: 73, Late fusing n: 79).
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6.3.3Pig

6.3.3.1Haddenham V

The age distribution of pig mandibles at Haddenharkigure6.34) shows

a lack of preserved neonatal and elderly remains, rare juveniles, an
abundance of immature and adult remains and a moderate peak in subadult
mandibles. This profile, fairly typical for unimproved (stkgnowing) pigs,

represents a practice orientednaximise the meat output.

| 00 T :
8 0 \N\“M\\\\\\\\
6 0 \\\\\\ \\
40 \
20 I ‘\
0 . ‘
N J | SA | S

Figure 6.34. Distribution of pig mandibular and maxillar wear stages at Haddenham V. The b
represent the relative distribution of the mandibles across the stages while the line represer

mortality curve (sample size n: 21)

The epiphyseal fusion datkigure6.35) has too small a sample size to give
more insight into the interpretation of dental wear. However, the late fusing
group, as the more abundant subset confirms that most of the animals would

not have reached full skeletal maturity before slaughter.
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Figure 6.35. Percentagef aggregated fused and fusing pogtnial pig elementsvithin each
fusionstageat Haddenham V (Early fusing n: 3, Middle fusing n: 2, Late fusing n: 10).
6.3.3.2Northstowe
The age distribution of pig mandibles at Northstofigre6.36) presents a

pattern that is almost identical to that of Haddenham V.
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Figure 6.36. Distribution of pig mandibular and maxillar wear stages at Northstowe. The bars
represent the relative distribution of the mandibles across the stages while the line represer

mortality curve (sample size n: 22)

A more reliable sample size for postcranial elements fusion Hiafaré
6.37) confirms the low proportion of animals reaching full skeletal
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development but also relatively low juvenile mortality and rather balanced
distribution of cullings across the second and third year of life.
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Figure 6.37. Percentagef aggregated fused and fusing postnial pig elementsithin each
fusionstageat NorthstowdEarly fusing n: 14, Middle fusing n: 6, Late fusing n: 9).

6.3.3.3Skeleton Green

The age distribution of pig mandibles at Skeleton Gréegu(e6.38)

shows an even stronger preference for subadult and adult animals, with low
proportions of immature and absence of neonatal, juvenile and elderly
animals. Given the large sample size, these absences are most likely real
whether this means that the missagge categories were not presensde

or a different depositional pathway excluded them from this record. With
unimproved pigs, slaughtering younger animals would have yielded very

small meat quantities, confirming that the focus was on quantity.
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Figure 6.38. Distribution of pig mandibular and maxillar wear stages at Skeleton Green. The
represent the relative distribution of the mandibles across the stages while the line represer

mortality curve (sample size n: 92)

The epiphyseal fusion datBigure6.39) however, shows a similar pattern

of mortality to that of the other sites, intermediate to Northstowe and
Dragonby, both of which have higher juvenile and immature mortality. It is
difficult to interpret this discrepancy, as cranial and dental pig reraagns

on average more durable than postcranial elements and the pattern of
skeletal element distribution is fairly similar across the four sitablé

6.6). In particular, itis difficult to imagine the removal of the heads of

younger individuals if the carcasses were imported or exported.
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Figure 6.39. Percentagef aggregated fused and fusing pogtnial pig elementsvithin each
fusionstageat Northstowe (Early fusing n: 86, Middle fusing n: 90, Late fusing n: 84).

6.3.3.4Dragonby

The age distribution gdig mandibles at Dragonbyigure6.40) shows a
focus on subadult and adult individuals similar to that of Skeleton Grgen
with the neonatal and juvenile stages represented, albeit by a very small

number of mandibles.
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Figure 6.40. Distribution of pig mandibular and maxillar wear stages at Dragonby. The bars
represent the relative distribution of the mandibles across the stages while the line represer

mortality curve (sample size n: 99)

Accordingly, epiphysedusion dataltigure6.41) shows very low juvenile

and higher subadult mortality.
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Figure 6.41. Percentagef aggregated fused and fusing pogtnial pig elementsvithin each
fusionstageat Dragonby. (Early fusing n: 65, Middle fusing n: 49, Late fusing n: 31).

6.3.4Horse

The paucity of horse remains across the assemblages does not allow for the

detailed reconstruction of their management. However, the presence of
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deciduous teeth and unfused bones constitutes evidence for the presence of

young animals, suggesting that rearing or breeding happened on site.

At Haddenham V, a partial skull with deciduous premolars and, first molars
fully erupted and second molars clearly visible in crypt but not yet erupted
can be attributed to an individual between one and two years of age. That
this is not a random occurrenes confirmed by the presence of a number of
unfused postcranial bones and in particular an unfused distal humerus and a
fusing distal tibia attesting the presence of other individuals at or below the

age of two years.

At Northstowe subadult animals of less than three/three and a half years are
represented by a mandible with complete deciduous premolar dentition,
both proximal and distal unfused femora, and an unfused proximal tibia,
while a fusing distal tibia attesterfthe presence of an individual of almost

two years of age.
At Skeleton Green neither deciduous teeth nor unfused bone are attested.

At Dragonby, a set of 5 deciduous incisors likely from the same individual
and 4 deciduous second premolars, including one completely unworn attest
to the presence of both subadult and neonatal animals. Among the
postcranial bones, unfused metapodials@odimal radii confirm the

presence of animals younger than a year and a half.

6.3.5Summary and discussion

The ageing data from caprine remains informs us that across all four sites,
mutton production was important. Haddenham V and the earliest phase
(MIA) of Northstowe(both located around the Fens) present similar patterns
oriented primarily to the production of meat, although not strongly
specialised (therefore not excluding the importance of secondary products).
The latter two phases (LIA, Latest IA) at Northstowegrsj a change in
practice where secondary products held a more substantial role in the
econamy. This is not replicated in the Laté& assemblages from

Dragonby and Skeleton Green, which show an even stronger emphasis on
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meat than the earliest datasets. Another difference between the two groups
is the substantial culling of yearlings which is indicated only at Haddenham

V and Northstowe (although much less pronounced in the Latest IA).

Cattle data instead suggest a fairly ubiquitous focus on traetibough

less pronounced in Haddenham V, where beef production was also central.

Pig husbandry seems to have been uniformly focused on optimal pork
production across all sites, which presents strikingly similar patterns of

culling.

The rearing ossite of horses was practised at Dragonby and possibly at

Haddenham V and Northstowe.

It is of note that all ageing data from Skeleton Green present some kind of
peculiarity: the caprine profile is strikingly different from all the others, the
pattern in cattle and pig epiphyseal fusion is in disagreement with that from
dental wear, and yaig horses are completely absent. This might be due in
all cases, except for pig, to the small sample size of dental datasets, due to
the generalised underrepresentation of cranial elements in this siGe5tee

Distribution of anatomical elements

6.4 Sexing

The separation of sexes in ruminants has been attempted through the metric
analysis of different anatomical elements. Scatterplots of the measurements
that are more sexually dimorphic and abundant in the core assemblages are
reported in this section. Unfmnately, only Dragonby had substantial

numbers of each measurement; data from the other sites is reported anyway
as, given the normal distribution of metric data of each sex in each
population, it is more likely that the few preserved elements yield near
average values rather than outliérkis type of analysis cannot give

definite percentages of females, males and castrated males. It can, however,
indicate rough proportions that can help us interpret management strategies
and livestock morphotypes.
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Given the results of the analyses presented in segto@i Caprine

species distributigrthe results presented here are assumed to largely
represent sheep, with the values plotting as outliers possibly representing the
few goats. The sex separation has been aided, in the case of caprines, by the
inclusion of a set of measurements from mod&waysheep of known sex,
published bySalvagno and Albarella (2013 o0aysheep are, among the

modern landraces, the one that is closer in bone size and proportions to the
remains of British Iron Age sheep.

The size and shape of horncores are influenced by sex, age and morphotype.
Since the ageing of horncores is partly subjective and therefore not
completely reliabléSykes and Symmon2007; Salvagno and Albarella

2017) it has not been attempted and all measurable elements have been
included; this will inevitably lower the resolution of the analysis skewing

the results towards the smaller (female) animals. It must be noted, however,
that smaller and more porous hornsoaee less likely to survive intact and

be collected, in part balancing this bias. Furthermore, at least for cattle, we
know that the majority of remains belong to mature animalsG(&e2i

Cattlg. Due to the dearth of horncore lengths, the analysis relied on the

minimum and maximum diameters of the base

Metapodials, and especially metacarpals, are well known for being highly
sexually dimorphic, though age, breed and traction stress also influence
their size and shafd&rigson 1982; Albarella 1997.a8lthough very few

whole metapodials have been recovered in the core sites, some of the more
sexually dimorphic measurements (BFd and WCL, as indicated for cattle by
Daviset al.,2012)have very good chances of being measurable even in

fragmented and abraded material.

Humeri are also somewhat sexually dimorphic and, since the distal part is
very well represented in the core assemblages, it has been chosen to give

additional evidence.
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6.4.1Caprines

Caprine horncore basal diametdfgg(re6.42) show three possible size
clusters along the largely linear distribution. The data from mdseay

sheep shows an almost identical distribution between the cluster of the
smallest size and the modern female individuals. The cluster of intermediate
size is placed between the values of the two male castrates in the modern
sample, while the cluster of g size is between the modern castrates and
the modern uncastrated male. At Dragonby, assuming these clusters are
representative of these three groups we would have a ewe to wether to ram
ratio of approximately 6:3:1. The few values from the othes siliecluster

with the females, hinting they might have a similarly ferdneninated

composition.
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Figure 6.42. Size of caprine horncores (Wrdismallest diameter of the base of the horncore;
Wmaxd greatest diameter). The scatter plot includes values from each of the four recorded
assemblages (Dragonby n:25. Haddenham V n:2, Skeleton Green n:1. Northstowe mh®sand
from moderrSoaysheep (1 male, 2 castrated males and 12 females) from Salvagno and Alb:
(2017).
The size of caprine metacarpals yields similar results. Plotting the greatest
length, a weakly sexually dimorphic measurement, against the width of the
distal articulatiori strongly dimorphid yields one distinct cluster
corresponding to the values of deyn females, while another smaller
cluster corresponds to males regardless of castration, to a rough female to

male ratio of 3:1Kigure6.43).
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Figure 6.43. Size of caprine metacarpals (BFavidth of the distal articulation; G greatest
length). The scatter plot includes values from the three recorded assemblages which had
measurables metacarpals (Dragonby n:20. Haddenham V n:2, Skeleton Green n:2) arficbtho
modernSoaysheep (3 males, 2 castrated males and 12 females) from Salvagno and Albarel
(2017).

Plotting the width of the distal articulation with the width of the lateral
condyle, the separation in clusters is even less clear, although the higher

presence of females is confirmed.
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Figure 6.44. Size of caprine metacarpals (B¥avidth of the distal articulation; WCBH width of
the lateral condyle). The scatter plot includes values from the three recorded assemblages \
had measurablenetacarpals (Dragonby n:67. Haddenham V n:8, Skeleton Green n:12,
Northstowe n:2) and those from mod&woaysheep (3 males, 2 castrated males and 13 female

from Salvagno and Albarella (2017).

The size of caprine humekigure6.45) presents a very small cluster of
largesized sheep which plots on the linear distribution between the values
of the modern males, although these present some overlap with the larger
cluster of smaller individuals. This suggests that either Iron Age sheep
presented more marked dimorphism or the small number of males in the
sample creates a random gap in the data representation separating the larger
from the smaller rams (the former plotting together with ewes and wethers).
The larger cluster presents d t#ismaller individuals probably just
representing the great variability of size in the Iron Age population, and
some values with lower Bd diverting from the linear distribution. This last
group of values, although not separated from the main clusterssee
correspond to the values of modern wethers and might represent this group
due to differential development in the proportions of the distal end of the

humerus.
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Figure 6.45. Size of caprine humeri (BTbreadth of the trochlea; Bidbreadth of the distal end).
The scatter plot includes values from each of the four recorded assemblages (Dragonby n:€
Haddenham V n:8, Skeleton Green n:12, Northstowe n:2) and those from rBodgsieep (3

males, 2 castrated males and 13 females) from Salvagno and Albarella (2017).

6.4.2Cattle

Cattle horncore basal diametesgure6.46) show a complex distribution.
Due to the small sample size in each dataset and the lack of adequate
reference material the following interpretations must be taken with caution.

The distribution of the overall dataset can be separated in three different

ways:

1 In the first, two main groups, one of the more robust horncores with
Wmin/Wmax*100 values between 75 and 85, and one larger group
of less robust horncores with Wmin/Wmax*100 values between 60

and 70, could represent two different morphotypes;

1 Inthe second, one relatively large specimen from Northstowe
representing a bull is separated from the vast majority of very small
(when compared with data from any other period) specimens

representing either cows or both cows and steers.

1 Inthe third, despite the small sample size two small clusters can be

tentatively identified both in the robust and less robust horncore
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Wmin/Wmax*100

groups. In the study bgykesandSymmons (200)/castrates plotted
together with the other malasdin contrast toArmitage (1982)

who claimed the horncore of castrates to be similar to those of
females but longer and with larger circumferences. However, said
studies analysed data from harore types that emerged during the
Middle Ages and it might well be that part of the elemeifts
dimorphism that we notice in modern breeds are the consequence of
progressively increasing human selection. Returning to the datasets,
similar clusters have been identified in Roman and Saxon
assemblages from Suffolk and interpreted as groups of fearades
castrategRizzettq 2019) If correct, this wouldmply that

steers/oxen were the most common sex both overall and in the

Dragonby assemblage.
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Figure 6.46. Size of cattle horncores (Wmdsgreatest diameteMVmin/Wmax*10@® ratio

between the smallest and greatest diameter of the base of the horncore). The scatter plot int

values from each of the four recorded assemblages (Dragonby n:20. Haddenham V n:7, Ske

Green n:2. Northstowe n:6).

However, the size and shape of cattle metapodials articulakans ¢

6.47) show a different, picture. One particularly large individual from

Northstowe probably represents a large ox while one from Dragonby

represents a bull (their WCL measurements correspond to the lower end of
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the distribution of aDNA sexed remains from medieval Beja, in Portugal
reported byDavisand colleaguef012) a small cluster of slender

individuals might represent steers, while the largest cluster of small
individuals represents females. If we assume this distribution, then the sex
distribution would be substantially in favour of females. If the horncore
scaterplot is reexamined keeping these proportions in mind, we can then
hypothesise that the small clusters of smaller individuals might represent
young females.

Between the two largest datasets, we can notice that the assemblage at
Skeleton Green seems to represent a more feonigeted herd than that at

Dragonby.
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Figure 6.47. Size(BFdd width of the distal articulation; WL@ width of the lateral condyle) and
shape (WLC/BFd*100 WLC) of cattle metacarpals. The scatter plot includes values from eac
the four recorded assemblages (Dragonby n:17. Haddenham V n:3, Skeleton Green n:11.

Northstowe n:7).

The size of the distal humeFigure6.48) yields a distribution that is

somewhat of a summary of the two previous analyses. For instance, there is
a number ofralues with higher BT deviating from the main linear

distribution and almost lining up to form a different one, again hinting at a
different, more robust, morphotype present on the same sites. Again,

particularly large outliers can be seen as represehtitigyand oxen, while
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the rest of the data represents a group of smaller individuals which are most

likely females.
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Figure 6.48. Size of cattle humeri (BTbreadth of the trochlea; HT&diameter of trochlear
constriction). The scatter plot includes values from each of the four recorded assemblages

(Dragonby n:14. Haddenham V n:7, Skeleton Green n:4, Northstowe n:7).

6.4.3Pig

The proportion of pig male and female canines/alv8ab(e6.3) shows a
strong representation of boars in the pig population. Since the vast majority
of pig jaws from which this data was recorded is represented by individuals
of at least subadult age, we can assume that castration was practised to
maintain manageabtbese large numbers of males, increase fat content in

the carcass and possibly avoid 6boar tai

Site n: % of males
Haddenham V 8 38
Skeleton Green 48 63
Dragonby 25 56

Table6.3. Percentage of specimens identified as males over the total of pig canines embedd

jaws and jaw fragments with canine alveoli.
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6.4.4Summary and discussion

The metric data analysis targeted at separating sexes givesuimh

picture of the herd management strategies in the core sites, due to the small
size of the datasets and lack of reference measurements from modern
specimens of similar size and build. It does, however, suggest that females
represented the majority caprine and cattle herds. The distribution of data
across different subsets consistently suggests that castrates were present in
substantial numbers in the caprine herds. This is compatible with the
generally meaobriented but not hypespecialised cullig patterns noted in

the ageing sectior6(3.11 Caprine$.

The interpretation of the cattle data is more difficult: depending on how the
data clusters are interpreted, the most conservative option is to consider all
the herds to be mostly composed of females. The other option is to instead
consider that castratesade up a portion of the herds as large or larger than
that seen in caprines, at least at Dragonby and possibly Northstowe, while
the distribution at Skeleton Green leans towards a fedwignated
composition in any case. The idea that castrates wetwegldrequent is
perhaps supported by the generally tracboented culling patterns: if very
few animals were killed before reaching skeletal maturity, where did all the

bullocks go?

The widespread practice of castration is also suggested by the high
occurrencedf male pig canines across the assemblages, as castration is not

necessary but certainly highly beneficial in pig herding.

6.5 Distribution of anatomical elements

6.5.1Cattle

Almost all recorded anatomical elements of caiieb{e6.4) are present
across the four assemblages. In all sites except for Skeleton Green, the
survival of the elements appears to be tied to their preservation in the

archaeological record mediated by density and size, with jaws, limb long
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bones and the larger tarsals presenting the highest MAU percentages. The
distribution of elements is fairly consistent in each assemblage, with the
exceptionof a remarkably high number of féirab bones in Dragonby and

a lower percentage of metapodials in Haddenham V.

Skeleton Green presents a completely different pattern, with head elements
i lower jaws included underrepresented and tarsals overrepresented in

comparison to the other sites.

Cattle Haddenham V Dragonby Northstowe Skeleton Green
MNE MAU 2%MAU | MNE MAU %MAU [ MNE MAU | % MAU | MNE MAU %MAU
Hormncore 12 6 5% 46%| 29 15 5% 52%| 10 5 3% | 28%| 3 2 1%, §%)|
Upper jaw 14 7 6% 54%| 33 | 17 6% 59%| 11 6 4% 33%| 3 2 1% 8%
2 Lower jaw 25 13 11% 100%| 57 | 29 10% 100%| 36 18 13%| 100%| 14 7 4% 27%)
£ Zygomatic 10 5 4% 38%| 30 | 15 5% 52%| 5§ 3 2% 17%)| 2 1 1% 4%)
Atlas 3 3 3%) 23%{ 5 | S 2%) 17%| 1 1 1%, 6% 0 0 0%, 0%
Axis 2 2 2% 15%| 3 3 1%) 10%] 2 2 1% 11%] 3 3 2"'0] 12%
2 o Scapula 13 7 6% 54%| 28 14 5% 48%| 18 9 6% 50%| 34 17 | 10%B 65%
B} =; Humerus 17 9 8% 69%| 22 11 4% 38%)| 18 9 6% 50%)| 38 19 11% I_ 73%)|
‘é ;‘4 Radius 16 8 7% 62%)| 54 27 9% 93%)| 23 12 8% 67%| 23 12 7% 46%|
= Ulna 11 6 5% 46%)| 52 26 9% 90%| 20 10 7% 6%| 18 9 5% 35%)
-y Pelvis 11 6 5% 46%| 18 9 3% 31%| 12 6 4% 33%| 9 5 3%, 19%
£ £E [ Fomu 16 | 8 [ 7%l 620 33 | 17 | 6%| 59%| 22 | 11 [ soulE 61%| 40 | 20 [ 11|l 77%
- Tibia 10 5 4%, 38%)| 22 11 4%) 38%| 8 4 3%) 22%| 9 5 3% 19%
Metacarpal 9 5 4% 38%)| 36 18 6% 62%)| 22 11 8%, 61%| 13 7 4% 27%)
Metatarsal 9 5 4% 38%)| 38 19 7% 66%| 21 11 8% 61%]| 19 10 6% 38%)
z Carpal 2+3 2 1 1% 8% 3 2 1% 7% 0 0 0% 0% 0 0 0% 0%)
k= Centroquartal| 2 1 1%, 8%| 12 6 2% 21%| § 3 2% 17%| 13 7 4% 27%
3 Calcaneum 12 6 5% 46%| 23 12 4%} 41%| 12 6 4% 33%| 52 26 15% 100%
’; Astragalus 15 8 7% 62%| 37 19 7% 66%| 19 10 1% 6%| 35 18 10% 69%
= Phalanx 1 26 3 3%) 23%| 67 8 3% 28%)| 28 4 3% 22%)| 32 4 2% 15%
Phalanx 2 11 1 1% 8%| 32 4 1%) 14%| 15 2 1% 11%| 9 1 1% 4%
Phalanx 3 7 1 1% 8%| 22 3 1%) 10%| 10 1 1% 6%| 5 1 1% 4%

Total MNE 253 656 318 374

Table6.4. Body part representation for cattle across all four recorded sites. Elements are
represented as MNE and MAU numbers, as percentages of the total MAdl{oitsaverage
percentages marked in red), and as percentages of survivorship against the highest MAU n
(%MAU).

6.5.2Caprines

All caprine anatomical elements except for some of the smaller elements in
the extremities are present across all siteble6.5). All sites seem to

follow to an extent the same pattern described for cattle with the denser and
larger elements better represented. Skeleton Green presents larger
proportions of limb bones and slightly lower proportions of head elements
when compared tthe other sites.
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Caprines Haddenham V Dragonby Northstowe Skeleton Green |

P MNE MAU POMAIMNE MAU PoMAUMNE MAU PoMAIMNIMAU %MAU

Horncore 513 1%] 3%[ 35 | 18 | 3%| 10%| 4 | 2 1% 4% 6 | 3 2%| 14%]

Upperjaw | 28 | 14 | 6%] 13%| 76 | 38 | 6%| 22%| 5 | 3 2% 6%| 8 | 4 3%l| | 18%]

2 Lower jaw |214|107 | 43%| 100%]| 347|174 | 26%]| 100%| 100 | 50 |36% |R100%| 43 | 22 | 17%][ 100%
D

Jasi Zygomatic | 9 | 5 2% 5%[ 11| 6 1%] 3% 2 | 1 1% 2%| 1 | 1 1%| 5%

Atlas 2|2 1% 2%|{ 11 | 11 2% 6%| 4 | 4 | 3% 8%| 2| 2 2% 9%

Axis 1 1 0% 1%| 10 | 10 1% 6%| 5 | 5 | 4% 10%| 3 | 3 2%|L 14%

BT Scapula 15| 8 | 3% 7%| 95 | 48 | 7%| 28%| 15 | 8 | 6%] 16%| 18| 9 | 7% 1%

= E Humerus | 34 | 17 | 7%]| 16%|105| 53 | 8%| 30%| 7 | 4 | 3% 8%]| 28 | 14 |11%[ 64%)

{51 :'3“ Radius 24 | 12 | 5% 11%| 96 | 48 | 7%| 28%| 18 | 9 | 7%|l| 18%| 23| 12 | 9%l 55%

- Ulna 12| 6 | 2% 6%)| 46 | 23 | 3%| 13%| 7 | 4 | 3% 8%| 19| 10 | 8% 5%

- & b Pelvis 6 | 3 1%0] 3%|[ 31 | 16 | 2% 9%|[ 15 | 8 | 6% 16%| 10| S | 4%]|  23%

E fg =] Femur 29 | 15 | 6% 14%[119| 60 | 9%]| 34%| 15 | 8 | 6%|l| 16%| 29| 15 |11%] 68%

= Tibia 9 |5 2% 5%)| 72 | 36 | 5%| 21%| 11 | 6 | 4% 12%| 17| 9 | 7% 1%

Metacarpal | 30 | 15 | 6%]| 14%[104| 52 | 8%]| 30%)| 16 | 8 | 6%|l| 16%| 14| 7 | 5%|[ 32%)

Metatarsal | 31 | 16 | 6% 15%| 81 | 41 | 6%]| 24%| 15| 8 | 6%]| | 16%| 13| 7 | 5%]|l 32%|

2 Carpal2+3 | 0 | O 0% 0%[ 0 | O 0% 0%[ 0 | 0 | 0% 0%| 0 | O 0% 0%

Z*g Centroquartal| 2 1 0% 1%] 1 1 0% 1%] 1 1 1% 2% 0 | O 0% 0%

§ Calcaneum | 11 | 6 | 2% 6%)| 36 | 18 | 3%| 10%| 7 | 4 | 3% 8%| 6 | 3 2%]|L 14%

= Astragalus | 13 | 7 | 3% 7%| 24 | 12 | 2% 7%| 6 | 3 2% 6% 7 | 4 3%| | 18%]

= Phalanx1 | 35| 4 2% 4%[ 63 | 8 1% 5% 8 | 1 1% 2% 6 | 1 1% 3%

Phalanx2 | 15| 2 1% 2%| 8 1 0% 1%| 3 | 0 | 0% 0%| 2 | O 0% 0%

Phalanx 3 5 1 0% 1% 2 | 0 0% 0% 0 | 0 | 0% 0% 0| 0 0% 0%

Total MNE 530 1373 264 255

Table6.5. Body part representation for caprines across all four recorded sites. Elements are

represented as MNE and MAU numbers, as percentages of the total MAU (withealboage

percentages marked in red), and as percentages of survivorship against the Mighestmber

(%MAU).

6.5.3Pig

Pig skeletal elements distributioriBaple6.6) present a more varied picture

across sites, although this is mostly due to the sergllsample size in the

Haddenham V and Northstowe assemblages. Overall, most of the larger and

denser elements are well represented in each site, with jaw elements

strongly overrepresented when compared to postcranial bones as is common

for pigs. Comparing #two larger samples, we can observe that Dragonby

and Skeleton Green present very similar patterns, with only marginal

fluctuations in the absolute percentages of MAU for each element.
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Haddenham V Dragonby Northstowe Skeleton Green

Pig MNE|  MAU  [%MAU|[MNE| MAU [%MAU[MNE| MAU [%MAU|MNE| MAU |%MAU
Upperjaw | 13 | 7 | 20%|L 64%| 68 | 34 | 16%|  71%| 23 | 12 | 22%|B 80k 75 | 38 | 13%[B. 67%
= Lowerjaw | 22 | 11 | 31%]|  100%| 95 | 48 | 23%| 100%| 29 | 15 | 28%|Bed00%| 113 | 57 19%5 100%]
kE Zygomatic | 1 | 1 3% 9% 6 | 3 1% 6% 2 | 1 | 2% 79| 11 | 6 | 2% 11%
Atlas 0 | 0 | 0% 0% 3 | 3 1%) 6% 0 | 0 | 0% 0% 0 | 0 | 0% 0%
Axis o | o | 0% 06 0 | 0 | 0% 0% 0 | 0 | 0% 0o 0 | 0 | 0% 0%
2 . Scapula 6 | 3 | 9% 27%| 38 | 19 | 9%| 40%| 6 | 3 | 6%k 20%| 34 | 17 | 6% 30%
2% | Humens | 1 | 1 3% 9% 16 | s | 4% 17%| 4 | 2 | a%f  13w| 35 | 18 | 6% | 32%
E: Radius 3 | 2 | 6% 18%| 31 | 16 | 8%| | 33%| 7 | 4 | 7% 27%| 35 | 18 | 6% @ 32%
= Ulua 6 | 3 | 9%l 27%| 27 [ 14 | 7oa  20%[ o | 5 | 0wl 33%| 46 | 23 | sel [40%
@ 4 | Pelvis 5 | 3 | 9% 27 10 | 5 | 2% 10% 1 1 294 7% 17 | 9 | 3%  16%
E£F [ Femur 1| 1 3%) 9% 30 | 15 | 7%| 31%| 2 | 1 29 7% 52 | 26 | 9%l |46%
= Tibia 0| o 0% 0% 22 | 11 | se|  23%] 3 | 2 20 13%] 49 | 25 | 8wl [44%
Metacarpal | 0 | 0 | 0% 0%| 20 | 11 | 5%|  23%| 4 | 3 | 6%k 20%| 32 | 16 | 5% | 28%
Metatarsal | 1 | 1 3% 9% 10 | 5 | 2% 10%| 5 | 3 | 6%k 20%| 34 | 18 | 6%} | 32%
g Carpal3 | 0 | 0 | 0% 0% 0 | 0 | 0% ) 0 | 0 | 0% 0% 0 | 0 | 0% 0%
£ [Centraltarsal] 0 | 0 | 0% 0% 2 | 1 0%) 2% 0 | 0 | 0% 0% 1 | 1 0% 2%
g Calcaneum 1 1 3% 9%| 14 7 3% 15%| 2 1 2% T%| 42 21 7%[ | 37%
£ Astragalus | 1 | 1 3%) 9% 11 | 6 | 3% 13%[ 1 1 2% 7% 14 | 7 | 20a)  12%]
o Phalanx1 | 0 | 0 | 0% 0% 17 | 1 0%) 2% 2 | 0 | 0% 0%| 12 | 1 0% 2%
Phalanx2 | 0 | 0 | 0% 0% 6 | 0 | 0% @i 1 | 0 | 0% 0o 8 | 1 0%, 2%
Phalanx3 | 2 | 0 | 0% 0% 4 | 0 | 0% 0% 2 | 0 | 0% 0% 4 | 0 | 0% 0%

Total MNE 63 430 103 614

Table6.6. Body part representation for pigs across all four recorded sites. Elements are
represented as MNE and MAU numbers, as percentages of the total MAU (witheakoage
percentages marked in red), and as percentages of survivorship against the highestividd¢y
(%MAU).

6.5.4Horseand dog

All horse datasets are affected by very small sample sizes, therefore their
%MAU distributions are only marginally useful to analyse their skeletal
element distributionTable6.7). The two larger datasets (Dragonby and
Northstowe) present very different patterns, suggesting that their disposal

practices affected their preservation more than their physical characteristics.
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Horse Haddenham V Dragonby Northstowe Skeleton Green
MNE|  MAU |%MAU|MNE| MAU | %MAU|MNE J|[MNE| MAU | %MAU
Upperjaw | 3 2 8% 67%| 2 1 2% 25%| 8 | 4 o 8 4| 29%|0 100%
o Lowerjaw [ 3 2 8% 67%| 4 2 5%) 50%| 7 4 7 4 [ 299 |I100%)|
:E Zygomatic | 2 1 %[ | 33%| 1 1 2%  25%| 1 1 0 0 0% 0%
Atlas 0 0 0%] 0% 3 [ 3 7% 75%| 1 1 0 0 0%] 0%
Axis 0 0 0% 0%| 1 1 2% 25%| o 0 0 0 0%] 0%
E Scapula 2 1 4%)| 33%| 4 2 5% 50%| 3 2 1 1 7% ] 25%
= E Humerus | 5§ 3 [ 12%]0 100%| 2 1 2% 25%| 5 3 4 2 14%[[ |50%)
g ; Radius 4 2 8% 67% 6 | 3 7% 75%| 7 | 4 0 0 0%] 0%
= Ulna 1 1 %[ | 33%| 2 1 2% 25%| 4 | 2 0 0 0% 0%
-% e Pelvis 2 1 2% | 33%] 2 1 2% 25%| 8 | 4 0 0 0%] 0%
gz E | Fenu 5 [ 3 (2% 100%] 6 | 3 ] 7% 7% 9 | s 2 1 | 7% 25%
= Tibia 4 2 8% 67%| 8 4 9%| 100%| 6 3 0 0 0% 0%
Metacarpal | 2 1 4% 33% 6 | 3 7% 75%| 7 | 4 el 0 0 0% 0%
Metatarsal | 0 0 0% 0% 8 | 4 9%][ 100%| 2 1 % 2 1 7% 25%
2 Carpal 3 2 1 %[0 | 33%| 1 1 2% 25%[ 1 1 0 %| 0 0 0%] 0%
£ |Central tarsall 0 0 0%] 0% 3 | 2 5% 50%| 1 1 2%[E] 20%| o 0 0% 0%)|
5 Calcaneum | 3 2 8%[0 67%| 2 1 2% 25%| 4 2 4% 40%| 0 0 0% 0%
Z Astragalus | 2 1 4% 33%| 3 | 2 %] 50%| 5 3 6% 0%| 1 1 7% 25%
- Phalanx 1 8 2 8% 67%| 13 | 3 7%, 75%| 4 1 2% 20%| 0 0 0% 0%
Phalanx2 | 1 0 0% 0% 9 | 2 5%| 50%| 3 1 2%[E[ 20%| 1 0 0% 0%
Phalanx3 | 3 1 %) [ 33% 7 | 2 5% s50%] o 0 0% 0% 1 0 0%] 0%

Total MNE 52 93 86 27

Table6.7. Body part representation for horses across all four recorded sites. Elements are

represented as MNE and MAU numbers, as percentages of the total MAU (witheakboage

percentages marked in red), and as percentages of survivorship against the highlestivider
(%MAU).

The dog dataset3 éble6.8) are affected by the same issues described for
horses. However, the distribution in the two sites with the larger datasets
(Dragonby and Northstowe) shows more similar patterns, with survivorship

seemingly mediated by density and size. The few elemearusared at

Haddenham V and Skeleton Green also seem to roughly follow the same

distribution.

Do Haddenham V Dragonby Northstowe Skeleton Green
g MNE|  MAU _ [%MAU|MNE| MAU |%MAU|MNE| MAU | %MAU|MNE| MAU | %MAU
Upperjaw | 0 0 0%] 0% 6 | 3 | 10% 75%| 9 5 | 229 B0100%]| 1 1| 17%]|100%|
- Lower jaw 1 1 25%|0 100%| 38 4 14% 100%| 7 4 17% 80P%| 0 0 0% 0%
g:'ﬁ Zygomatic | 0 0 0% 0% 3 | 2 7% 50%| 0 0 0%] 0%| 0 0 0% 0%
Atlas 1 1| 25%[0100%] 1 1 3% 25%] o 0 0%] 0%| 1 1| 17%|B100%
Axis 0 0 0%| 0%| 2 2 7% 50%| 1 1 4% 20%[ 0 0 0%] 0%
e Scapula 0 0 0% 0% 4 | 2 7% 50%| 3 2 9% 40%| 0 0 0%] 0%
ST | Humerus [ 0 | 0 | 0% 0% 4 | 2 [ 7%|  s50%| 4 [ 2 | 9%[E [40%[ 2 | 1 | 17%|F100%
E ; Radius 1 1 | 25%| 100%| 1 1 3%|  25%| 2 1 4% 20%| 1 1 | 17%|R100%
= Ulna 0 0 0% 0% 1 1 300l 25%| 1 1 4ol 20%| 1 1| 17%| B 100%)
- % o Pelvis 0 0 0% 0%| 2 1 3% 25%] 1 1 1%L 20%] o 0 0%] 0%
é‘ 2F Femur 1 1| 25%|0 100%| 7 | 4 | 14%| 100%| 1 1 4% 20%[ 0 0 0%] 0%
== Tibia 0 0 0%] 0% 5 | 3 |10% 75%| 0 0 0%] 0%| 1 1 | 17%| 100%
Metacarpal | 0 0 0%] 0%| 2 1 3%  25% 2 [ 2 9%[I | 40%| 0 0 0%) 0%
Metatarsal | 0 0 0%] 0% 3 | 2 7% 50%| 1 1 2% 20%| o 0 0% 0%
2 Carpal 3 0 0 0%] 0% 0 | 0 0%) 0%| 0 0 0%) 0%| 0 0 0%] 0%
£ |Central tarsall 0 0 0% 0% 0 | 0 0%j 0%| 0 0 0%] 0%| 0 0 0%| 0%
) Calcaneum | 0 0 0%) 0%| 0 0 0%) 0%)| 1 1 2% 20%| 0 0 0% 0%
= Astragalus | 0 0 0%] 0% 0 | 0 0%) 0%)| 1 1 4% 20%[ 0 0 0%] 0%
H Phalanx1 | 0 0 0%] 0% 0 | 0 0%) 0%| 0 0 0%] 0%| 0 0 0% 0%
Phalanx2 | 0 0 0%] 0% 0 | 0 0%j 0%| 0 0 0%] 0%| 0 0 0%] 0%
Phalanx3 | 0 0 0%] 0% 0 | 0 0%] 0%| 0 0 0%] 0%| 0 0 0%] 0%

Total MNE 4 49 34 7

Table6.8. Body part representation for dogs across all four recorded sites. Elements are

represented as MNE and MAU numbers, as percentages of the total MAU (witrezkoage

percentages marked in red), and as percentages of survivorship against the highestividey
(%MAU).

6.5.5Summary andliscussion
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The distribution of anatomical elements presented remarkably similar
patterns for most species in the assemblages from Haddenham V,

Northstowe and Dragonby. These can be explained by largely similar
carcass processing and waste disposal practices, entagirslaughtering

and butchery of whole animals-gite.

Skeleton Green presented a different pattern with therepeesentation of
limb bones of caprines and cattle suggesting that part of the meat joints were
processed ofsite, while pigs were slaughtered locally.

6.6 Butchery and processing

6.6.1Quantification of butchery marks

The incidence of butchery marks on caprine remains across the core
assemblaged @ble6.9) presents a great degree of variability. In general,

the sites can be split into a lemcidence group (Haddenham V,

Northstowe) and a higimcidence group (Dragonby, Skeleton Green). As

for the type of traces, chop marks are very rare at Skeleton @resent

on approximately a third of the specimens where marks were recorded at
Dragonby and Northstowe, and represented in equal proportions to cut
marks at Haddenham V. Whereas the proportions of butchery marks type in
the high incidence group is likelg be representative, in the low incidence
group the reduced number of specimens bearing marks makes it probable
that the proportions are due to chance. Haddenham V and Northstowe also
present the highest proportions of specimens with bad cortical préservat
(6.1.17 Bone surface preservatigmmeaning that especially cut marks could

be underrepresented in the count.
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Caprine n: B% T% P% PT%
Haddenham V 325 3 38 38 25
Dragonby 1678 10 62 34 4
Northstowe 180 2 75 25 -
Skeleton Green 225 12 96 4 -

Table6.9. Incidence of butchery marks (B%) and relative percentage of specimens bearing n
classified as cuts (T%), chops (P%) and both (PT%) across the four caprine assemblages.

All cattle assemblages present a relatively high incidence of butchery marks
(Table6.10). At Dragonby and Northstowe cut marks are prevalent, whereas
chop marks represent the majority of butchery marks at Haddenham V and

Skeleton Green, suggesting more intensive practices at these sites.

Cattle n: B% T% P% PT%
Haddenham V 232 15 38 53 9
Dragonby 647 15 52 43 5
Northstowe 315 10 68 29 3
Skeleton Green 401 15 39 49 12

Table6.10. Incidence of butchery marks (B%) and relative percentage of specimens bearing
classified as cuts (T%), chops (P%) and both (PT%) across the four cattle assemblages.

The incidence of butchery marks on pig remairab{e6.11) at Haddenham

V and Northstowe is biased by their low sample sizes and preservation.
They can, therefore, be thought to align with Dragonby in being
characterised by an absolute prevalence of cut marks. At Skeleton Green,
cut marks are prevalent too, lihe incidence of chop marks is much more

substantial, suggesting a more intensive practice.
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Pig n: B% T% P% PT%
Haddenham V 29 3 100 - -
Dragonby 271 12 91 6 3
Northstowe 55 0 - - -
Skeleton Green 484 9 69 29 2

Table6.11. Incidence of butchery marks (B%) and relative percentage of specimens bearing

classified as cuts (T%), chops (P%) and both (PT%) across the four pig assemblages.

6.6.2Some notes on processing

Although the qualitative assessment of the butchery marks and the thorough
reconstruction of carcass processing is outside of the scope of this research,
some notes are presented here in regard to the intensity and scale of

exploitation.

The distribution of skeletal elements (see individual species ch&i5iin
Distribution of anatomical elementdoes not suggest any specific form of
selection of parts at all sites except at Skeleton Green. Interestingly, this
assemblage also presents the highest overall butchery rate among the
assemblages and a very high rate of chopped elements for cattiggnd p
These two elements together suggest the possibility that a more specialised,
large-scale form of processing was in place, with joints of meat introduced

to this site from outside the settlement.

A specific pattern has been noted and regularly recorded across the four
assemblages. Long bones are frequently split, either in half on a parasagittal
plane (especially in the case of metapodials) or diagonally on one epiphysis
(more frequently the distalbut not necessarily), resulting in one of the
condyles being severed along with a sliver of shaft bone. The diaphysis, if
preserved, often presents a spiral fracture. The splitting or splintering is
usually very neat (except for Northstowe) and someteeesmpanied by

one or more subparallel chop marks probably indicating failed initial

attempts. They represent a form of processing akin to that which in Roman
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times composesthesoa |l | ed O0soup kitchen depositso,

frequency and concentration. Unless presenting other marks, these
modifications have not been recorded as chop marks, making the figures
presented in the previous section congtve in the representation of the
intensity of butchery. This pattern, mostly present on cattle bones but
detected also on caprines, has not so far been reported for the sites in
southern Englan(Hambleton 2008)

Butchery marks have been occasionally identified on both-bezating

bones and the extremities of horses across all four sites. A single hind limb
bone with butchery marks has been identified at Dragonby and Northstowe.
The sample of butchered specimemslfoth specimens is too small to infer
butchery patterns, however, the identified marks can be interpreted as
pertaining to skinning, disarticulation and defleshing, suggesting that, at

least in some cases, these animals were thoroughly processed.

6.6.3Summary and discussion

Overall the incidence of butchery marks seems to be greatly influenced by
preservation issues. It was possible to ascertain that the processing of pigs
and caprines is mostly represented by cut marks, whereas the incidence of
chop marks on cattle is usuathuch higher as can be expected from larger
species that require more intensive treatment to be processed. Variations in
the proportions of different butchery marks do not seem to correlate with
chronology. It is of note that the two sites with the bastEe size present
different butchery patterns: at Dragonby caprines and cattle were quite
intensely processed with around a third of the marks being chop marks,
while these are almost absent in pigs; conversely, at Skeleton Green chop
marks are almost abst on caprine bones and represent more than half of

the marks on cattle and around a third of those on pigs.

6.7 Traction stress and denfathologies
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Traction stress on draft animals causes functional hypertrophy and exostosis
in the metapodial@Bartosiewiczet al.,1997)causing changes in the size

and sometimes shape (pronounced asymmetry) that can be detected
metrically. The ratio between the width at the fusion point (BatF) and the
width of the distal articulation (BFd) expresses an index (BatF/BFd) related
to the swdlng of the distal end. The ratio between the mediolateral width of
the lateral (b) and medial condyles (a) expresses an index (b/a) related to the
symmetry of the epicondyleBlotting these two shape indices respectively

on the x (BatF/BFd) and on thgly/a) axesyalues of specimens not

presenting the effect of traction stress should plot in a cluster roughly
between 0.90 and 1.00 on both axes. These values represent the range of
physiological flaring of the epiphysis and slight asymmetry in favour of the
medial caodyle. This threshold is arbitrabut corresponds to the values

yielded for both indexes by Roman and Saxon cattle metapodials visually
identified as not splaye@Rizzetto 2019and, for the b/a index, to those

from the aggregated sheep (a bovid not usually used for traction) datasets in

the core assemblages of this thesis (min:0.89, max:1.03, mean: 0.95).

In the scatterplot reporting metacarpal shape indi€igsi(e6.49) almost
half of the BatF/BFd values plot below 0.90; however, only the four lower

values present sufficient articulation swelling to indicate traction stress.
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Figure 6.49. Scatter plots of shape indices (BatF/BFd and b/a) from cattle distal metacarpals

across the four core assemblages (n:13).

In the scatterplot reporting metatarsal shape indiegsi(e6.50) only two
values plot below the swelling threshold, while one plots below the

symmetry threshold.

In general, cattle metapodials seem to show some degree of traction stress,

although not extreme in intensity or its widespread use.
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Figure 6.50. Scatter plots of shape indices (BatF/BFd and b/a) from cattle distal metatarsals

across the foucore assemblages (n:18).

Although investigating pathologies was not an objective of this study, the
presence of substantial skeletal anomalies was recorded. Signs of infection
and trauma were virtually absent, whereas abnormal patterns of toothwear
were rather common (althoughfititilt to quantify). These were mostly
identified in caprines, but present also in cattle and pigs and do not seem to
present patterns in intensity or in affecting specific portions of the jaw,
ranging from a single tooth to the whole molar/premolar portiwegular
patterns of toothwear are caused by masticatory dysfunetrahare also
present in wild populationd@artosiewicz and GaR013,p. 173) Their

origin is not always easy to detect, although in some of the recorded cases it
was due to crowding, the abnormal presence of an additional tooth in the

same jaw or the early loss of a permanent tooth.

6.8 Non-metric traits

During the recording, no hornless or polled cattle or caprine cranial remains
were identified. Due to the generally high degree of fragmentation, this is
not indicative of their complete absence.
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The absence or reduction of the hypoconulid of the third lower molar in

cattle has been recorded and their percentages are preserabtei 12,

Absence of the third hypoconulid inJ\
Site n: %
Haddenham V 25 4
Northstowe 35 9
Skeleton Green 14 14
Dragonby 71 8

Table6.12. Incidence of the absence of the hypoconulid in catile M

The reduction or modified shape of the hypoconulid of the third lower molar
has been noted in caprines, but only at Dragonby (around 10% of the

sample).
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CHAPTER7Y

Resultsi Livestock type and size in Later Iron
Age Britain

This chapter presents the results of the osteometric analyses conducted on
data from the core assemblages and data gathered from the work of other
zooarchaeologists to investigate patterns in livestock size and type in
EasterrEnglandand Wessex.

71Domesti catesd mor phometry

This section presents the analyses conducted on measurements recorded on
the four core sites to establish a baseline of livestock size and shape. The
use of datasets from individual assemblages guarantees increased accuracy,
while the recording by the awhrules out intepbserver error. Analysis

with a stronger focus on diachrony will be presented in seétidn

The standards used for LSl in this section are from West Stow for cattle and
caprines, and Durrington Walls for pigs, except for the LSI pig teeth
scatterplot for which Dragonby was usdd®( Measurements taken and
biometric analysgs The use of standards obtained from faunal remains
dated to periods whdivestock was larger allows gauging a measure of the

general size of the Iron Age animals.

7.1.1Cattle

The analysis of shape in cattle astradaljre?.1) yielded some

interesting results. Most of the values from the four core assemblages (left
diagram) plot in a single cluster, indicating overall uniformity. Even Roman
animals from Elms Farm, Heybridge belong to the same type (right

diagram).
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There are, however, subtle differences in distribution, hinting at
geographical variation. The values in the dataset from Dragonby, the
northernmost site, consistently plot lower on the y axis (lower eepth

length ratio) and higher on the x axis (highegadthto-length ratio). The
Skeleton Green dataset mostly plots higher on the y axis, with a group of the

most robust specimens overlapping with the Dragonby distribution.

The distributions of Haddenham V and especially Northstowe are more
difficult to describe due to the small sample size, but Haddenham V seems

to plot closely to Skeleton Green.
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Figure 7.1 Shape of cattle astragali (Bd/GLI*1G0ratio between the breadth of the distal end a
the greatestength of the lateral half; DI/GLI*100 ratio between the depth of the lateral half ar
the greatest length of the lateral half). The scatter plot on top includes values from each of t
recorded core assemblages (Dragonby n:23, Haddenham V n:11, Skeleton Green n:28,
Northstowe n:8), whil¢he one on the bottom compares the values from Dragonby and Skele
Green to those from Elms Farm, Heybridge (Phasellatest IA n:16, Phases Vi Mid to Late

Roman n:41).

These shape differences are independent of size, as shbiguia7.2.

When plotting GLI on the x axis, we can notice that the distribution of the
core datasets overlaps completely in terms of lengths. The Roman dataset
has instead a much wider distributiand a greater length as noted by
JohnstonandAlbarella (2015)

204



























































































































































































































