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Uni Pathways launch event

Welcome to Uni Pathways! We are delighted to be able to launch the Uni Pathways
programme with you. We hope that you are ready to embark on your Uni Pathways journey
and that you enjoy the video.

You will be asked to pause the video at times to complete some work in this workbook, so
make sure you have a pen / pencil to hand when you start the video.

By the end of the video, you will have
e Learnt about what studying at university means
e Learnt about some of the skills that you will develop during Uni Pathways
e Heard from pupils who have participated in Uni Pathways or The Scholars
Programme (which is the same programme!)
¢ Heard from current university students talking about what life is like at
university

If you are in school your teacher will play the video. If you are at home and logged in to a
session with your teacher, your teacher will play the video and show it to you. If you are
participating independently your teacher will email you the link to the video or the video
file. There are opportunities for you to answer some questions, and you will be told when to
pause the video to answer them.

Introduction to Uni Pathways

1. Write down what you think a supra-activity is

2. Independent learning is

3. Write down in your own words what resilience means, and come up with a different
example to the one mentioned in the PowerPoint.

4. Why do you think analysis and evaluation skills are useful in your academic
career?

5. Why do you think analysis and evaluation skills are useful in life in
general?
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6. What are the different types of learning that university students do?

Pupils’ experience of Uni Pathways

You will now watch some pupils talk about their experience of learning a PhD topic and
producing a final assignment. Some may refer to The Scholars Programme rather than Uni
Pathways. As you heard in the infroduction PowerPoint, The Scholars Programme is a very
similar programme to Uni Pathways. Listen carefully and then respond to the questions
below. Be prepared to share some of your responses with your peers.

1. How did the pupils describe talking about writing a long essay for their final assignment?

2. Write down something that one of the pupils mentioned was particularly interesting in
their course.

3. What were some challenges that the pupils met?

Virtual campus tours

You will now go on a virtual tour of some universities! Once you have seen some of the
university campuses, respond to the questions below.

Note down something that you liked out of any of the campus tours you saw. It may be a
particular building, space, city etfc.

1. Were there any similarities between the different university campuses? If so, what are the
similarities?
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2. If you had to pick one of those universities to go and visit in person, which one would it be
and why?

3. Note down some of the societies that you could join at different universities

Meet university students!

You are about fo virtually meet or hear from some current university students.

If you are virtually meeting them, think about what questions you would like to ask the
students, share your questions with a partner and note those questions down in the space
below.

If you are not meeting them but watching some videos that they have made, use the
space below to note down what else you would like to find out about university. You can
then ask your teacher during Uni Pathways tutorials!

Reflection
Congratulations on completing the launch of the Uni Pathways programme. Before you go,
take some time to reflect on what you have learnt by answering the following questions:

1. Are there any aspects of university style learning that you would look forward to? If so,
what are they?

2. What challenges do you think students face when learning at university? How would you
try to overcome these challenges?
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3. What skills do you hope to develop during your Uni Pathways course?

4. What part of Uni Pathways seems the most challenging for you?

5. What are you most looking forward to about Uni Pathways?e
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Timetable and Assignment Submission

Timetable - Tutorials

T T e T e T o
1

S w N

5
6 (Feedback)
7 (Feedback)

Timetable - Homework Assignments

Baseline Assignment: what was the ‘Agricultural

Uiieirtelil Revolution'?

Tutorial 2 Zooarchaeological Methods
Tutorial 3 Launceston Castle Livestock
Tutorial 4 Comparing Case Study Evidence
Tutorial 5 Draft Assignment

Assignment Submission - Lateness and Plagiarism

Submission after midnight on the due date 10 marks deducted
Some plagiarism 10 marks deducted
Moderate plagiarism 20 marks deducted
Extreme plagiarism Automatic fail
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Course Rationale

‘Agricultural Revolution’ is a highly controversial idea, which historians and archaeologists
have argued about for decades. Despite many studies, they cannot agree on precisely
what changed, when, and where. By the nineteenth century in England, the countryside
and livestock had completely tfransformed. However, academics are still searching for
answers to questions like “Why did change happen?g”, “Was it a ‘revolution’2”, and “How
did this lead to modern farming?2”.

During this course, you will study this controversial idea of the ‘Agricultural Revolution’, and
contribute to the continuing academic debate over when, where, how (and even ifl) it
happened. You will analyse data from real archaeological sites and combine skills from
both science and history to identify key trends in the timing and extent of livestock change.

You will mainly use the study of animal bones to address the question and will analyse data
from across England to recognise changes in livestock like age-at-death, species frequency
and size. You will then use this information, alongside historical evidence and sources, to
evaluate arguments for and against the ‘Agricultural Revolution’ in the late Medieval
period.

‘Cows at the tfrough’ by Jacobus Vrijmoet is licensed under CC-BY-NC-SA 2.0
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Uni Pathways Mark Scheme 2020

Subject Knowledge Critical Thinking Written Communication

he work shows a depth of
knowledge and understanding
of key concepts and scientific
methods, through engaging with
elevant sources.
Knowledge is used to build and
support highly effective
arguments and explanations.

IAnalyses key scientific
evidence, arguments, and
reasoning. Interprets meaning
and makes connections.
Identifies and critically
evaluates key scientific
arguments and evidence,
deciding on their

credibility, strength, and
relative significance, drawing
convincing conclusions.

The work has a coherent flow and is
well structured.

The writing style is appropriate;
scientific language and key subject-
specific terms are used accurately
and effectively to support the
arguments and explanations made.
There are no, or very few, errors in
spelling or grammair.

Consistent referencing, appropriate
paragraphing and use of correctly
labelled tables

and graphs matching the style
taught in the course.

he work shows an
understanding of key conceptfs
and scientific methods, drawing
on relevant sources.
Knowledge is used to build and
support effective
arguments and explanations.

Analyses relevant scientific
evidence, arguments, and
reasoning.

Identifies and critically
evaluates relevant scientific
arguments and evidence,
deciding on their credibility
and strength, drawing
reasonable conclusions.
Shows some understanding
of the relative value of
evidence and arguments.

The work is well-structured.

The writing style is

appropriate; subject-specific
language and key terms are used
correctly.

There are few errors in spelling or
grammar.

Mostly consistent referencing and
use of tables and figures; matching
the style taught in the course.

he work shows an
understanding of key concepfs
and scientific methods, with no
Major misconceptions.
Beginning to apply this
knowledge to build and support
effective
arguments and explanations.

Idenftifies and uses basic
scientific evidence,
arguments, and reasoning.
Showing some understanding
of the quality of scientific
arguments and evidence.
Not yet showing
understanding of

the relative value of evidence
and arguments.

The work has some structure.

The writing style can sometimes be
informal; occasionally subject-
specific language and key

terms are not used when it would be
appropriate to do so.

There are some errors in grammar
and spelling do not get in the way
of communicating the content.
Referencing has some consistency;
matching the style taught in the
course

Limited use of tables and graphs.

hows a developing
understanding of key concepts
and scientific methods, with
some misconceptions.
Does not yet apply this
knowledge to build and support
arguments and explanations.

Beginning to analyse scientific
evidence, arguments, and
reasoning.

Describes evidence and
arguments, while not

yet evaluating them.

The grammar, spelling, style, and
structure of the work need
improving in order to communicate
ideas to the reader.

Subject-specific language, key
terms and references are not always
used correctly.

Limited, or no use of tables

and graphs.
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Baseline Assignment: Pupil Feedback Report

Name of Pupill
Name of School

Name of RIS teacher Dr T Springer

Was there a late Medieval ‘Agricultural Revolution’ in livestock
husbandry?

Title of Assignment

How your assignment is graded:

1st 70+ Performing to an excellent standard at A-level
2:1 60-69 Performing to a good standard at A-level
2:2 50-59 Performing to an excellent standard at GCSE
3rd 40-49 Performing fo a good standard at GCSE
Working towards a pass 0-39 Performing below a good standard at GCSE
Did not sulbomit DNS No assignment received by The Brilliant Club
Any lateness 10 marks deducted
Some plagiarism 10 marks deducted
Moderate plagiarism 20 marks deducted
Extreme plagiarism Automatic fail

Marks

OVERALL MARK / 100 FllNAL.MARK/ 100.
including any deductions

DEDUCTED MARKS FINAL GRADE

If marks have been deducted (e.g. late submission, plagiarism) the feacher should give an explanation in this section:

Mark Breakdown and Feedback
Subject knowledge

mark
Critical thinking
mark
Written commmunication
mark
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Final Assignment: Pupil Feedback Report

Name of Pupill

Name of School

Name of RIS teacher Dr T Springer

Was there a late Medieval ‘Agricultural Revolution’ in livestock
husbandry?

How your assignment is graded:

Title of Assignment

1st 70+ Performing to an excellent standard at A-level
2:1 60-69 Performing to a good standard at A-level
2:2 50-59 Performing to an excellent standard at GCSE
3rd 40-49 Performing fo a good standard at GCSE
Working towards a pass 0-39 Performing below a good standard at GCSE
Did not sulbomit DNS No assignment received by The Brilliant Club
Any lateness 10 marks deducted
Some plagiarism 10 marks deducted
Moderate plagiarism 20 marks deducted
Extreme plagiarism Automatic fail

Marks

FINAL MARK / 100

OVERALL MARK /100 (including any deductions)

DEDUCTED MARKS FINAL GRADE

If marks have been deducted (e.g. late submission, plagiarism) the feacher should give an explanation in this section:

Mark Breakdown and Feedback

Subject knowledge
mark
Critical thinking
mark
Written commmunication
mark

Page | 12



Subject Vocabulary

Word

Medieval

Selective Breeding

Traction

Post-cranial

Quantification

Number of Identified
Specimens (NISP)

Minimum Number of
Individuals (MNI)

Age-at-Death

Metrics

Pastoral

Definition

The time period in Europe between
about 1100 and 1550AD.

In a sentence

Many castles were built in the
Medieval period to defend towns.

The process of choosing animals
with desired characteristics to
reproduce.

Selective breeding by humans led
to bigger and better animals.

The process of hauling heavy loads
in farm work. For example, this can
include ploughing fields or pulling
carts.

Large horses are used for fraction
because they are very strong.

Meat taken from very young cattle,
typically under about eight months
old.

| went to the butcher and bought
some veal for dinner.

Any part of the skeleton which is not
the skull or teeth.

The leg bones are examples of post-
cranial bones.

The process of counting identified
animal bones. This provides us with
meaningful data.

Quantification results suggested
that cattle were more common in
the past than horses.

The straightforward count of how
many bones and teeth can be
identified.

The NISP showed that lots of cattle
and horse bones were identified on
the site.

An estimate of the number of
animals on an archaeological site in
the past.

The MNI results showed that there
were five pigs on the site.

The age at which an animal died in
the past.

There is a low age-at-death
because the pig was killed for meat
as soon as it was big enough.

The method of measuring animal
bones and teeth to investigate size
and shape.

Metrics showed that cattle got
bigger due to improved farming
techniques.

The branch of farming concerned
with growing crops.

Arable farming includes growing
barley and wheat.

The branch of farming concerned
with raising livestock.

Pastoral farming includes rearing
animals like cattle and sheep.

Page |
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Tutorial 1 — What is the ‘Agricultural Revolution’?

‘Medieval Farming' by Gilles de Rome is licensed under CC-BY-NC 4.0

What is the Purpose of Tutorial 1?

¢ | can define ‘revolution’, and explain how this relates to agricultural change
e | can describe key farming changes associated with the ‘Agricultural Revolution’
¢ | can compare opposing views on the timing of the *Agricultural Revolution’
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Activity 1: What is a ‘revolution’?

Discuss the definitions with your partner, and place the numbered definitions of ‘revolution’
in order from least to most appropriate in relation to Medieval livestock change:

Least appropriate < >  Most appropriate

Write down the most appropriate definition for ‘revolution’:
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Activity 2: What was the ‘Agricultural Revolution’?

After discussing with your partner, sort the farming changes associated with ‘Agricultural
Revolution’ into whether they affected arable or pastoral farming, or both. If you are unsure
of the definitions of either arable or pastoral, check your subject vocabulary page (pg. 8).
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Activity 3: When was the ‘Agricultural Revolution’?

Read the extract below:
1) Highlight key information about the timing of the ‘Agricultural Revolution’.

Dating the ‘Agricultural Revolution’ has become more uncertain since the initial debate in the
first half of the 20th century. Beckett (1990) suggests that it is no longer commonly associated with
the Industrial Revolution, and probably occurred before 1750. Clark (1991, 212) agrees, arguing
that output per agricultural worker became “unusudlly high” in sixteenth-century England and
thus the substantial development of the agricultural sector occurred before the 18th-19th century
period associated with industrial progress. Kerridge (1967) argued that agricultural improvement
took place between 1560 and 1767, with the core achievements occurring before 1673. Pressures
like land hunger and population on sixteenth-century resources form the basis of Kerridge's
argument — he states that these factors encouraged a reorganisation and improvement of
agriculture which previous historians had overlooked (Beckett 1990, 6). He was also the first to
question the impact of pioneering 18t century “innovators” such as Jethro Tull, Lord Townshend
and Thomas Coke. He asserted that the reputation of those pioneers and the importance of
agricultural change in the eighteenth century were overemphasised (Overton 1984, 121).
Chambers and Mingay (1966, 12) also suggest that the supposed pioneers operated largely by
trial and error, not necessarily appreciating the underlying motivation behind their actions. Finally,
Overton (19964q, 4) asserts that not only was Townshend too young to have infroduced the first
turnips, but Jethro Tull was not the first to invent a seed drill, and Coke's practices may have
caused harm to the land’s productivity.

Despite these arguments placing the ‘Agricultural Revolution’ before the seventeenth century,
the argument for a later revolution persists. For example, Campbell and Overton (1991) still argue
for a later transformation, stating that “most rapid and profound transformation of technology
and productivity” occurred after 1750. Their assertion that 1790 to 1820 was “an almost complete
break with the past...over the working lives of one generation of farmers” is enough to convince
them, and others, of revolutionary change in this period. Overton (1996a, 197) also asserts that
there is insufficient evidence for an ‘Agricultural Revolution’ before the eighteenth century, as
sixteenth-century vyield increases were moderate and not suggestive of “agricultural triumph”
(Overton 1996b, 17). This is mirrored by Mingay's (1977) assertion that, despite some farming
development from the sixteenth century, improvement only gathered pace in the later
eighteenth century. Hopcraft (1994) also maintains that revolutionary change did not occur until
the seventeenth to eighteenth centuries, but states that rural changes in the fourteenth to
sixteenth centuries, for example new technology, enclosure and emergence of small farmers,
were crucial to that later development. This is supported by Chambers and Mingay (1966, 5), who
admit that the foundations of agricultural change lie in the later Medieval period.

Overall, during modern studies, the *Agricultural Revolution’ was placed in the period between
1560 and 1880, occurring in up tfo five stages varying in timing throughout the country. While
several historians argue for a later change, the fact that significant agricultural transformation
occurred much earlier cannot be ignored. Recent consensus points to this ‘revolution’ being a
more gradual process of improvement in multiple stages varying in fiming and nature (Allen 1991;
Beckett 1990). For example, Thirsk (1987, 57-61) suggests that changes were slower to appear in
the North of the country, so transformation which occurred in the mid-sixteenth century in East
Anglia may have taken over a centfury fo reach Northern England. This may contribute to why
historians have differed so greatly in their assessment of the timing of the ‘Agricultural Revolution’.

Adapted from Fraser, T 2020: ‘Livestock and Landscape: Livestock Improvement and Landscape Enclosure in Late and
Post-Medieval England’, PhD thesis, University of Sheffield
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2) Using the information from the extract, try to place the ‘Agricultural Revolution’ on
the timeline below, and write a sentence explaining why you have placed it at that
time. Be prepared to share your answer with the group. You may wish to consider:

e Which time periods do researchers identify as key periods of change?
e Do you think the ‘Agricultural Revolution’ should be placed in a specific century or

across severale
e Which historians agree with where you have placed the ‘Agricultural Revolution’2

15t century
(1400-1500)

17t century
(1600-1700)

19th century
(1800-1200)

14th century
(1300-1400)

16t century
(1500-1600)

18th century
(1700-1800)
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Baseline Assignment

Carefully read the exiracts provided below about the ‘Agricultural Revolution’, and answer
the following questions (300 words):
a) Wirite a definition for the ‘Agricultural Revolution’ in your own words’ and describe
some of the key changes associated with it during the Medieval period.
b) Do you agree that farming change in the late Medieval period was a ‘revolution’?

(think about the definition of revolution, and the evidence presented in the reading).

| particularly want to see your thoughts and opinions for part b — the PEE structure can help
you with this:

Point Make the point clearly

Evidence Provide and explain evidence for the point (use evidence from the
tutorial 1 reading and below)

Explanation  Explain why your point is relevant and important (relafe it back to the
question)

Baseline Assignment Success Criteria:

The table below explains what you should try to include in the baseline assignment to fulfill
the mark scheme criteria:

Mark Scheme SKkills Examples of success criteria to include

Subject Knowledge [ Include the key subject-specific terms
from your glossary.

] Use your subject-knowledge to
support your argument. This includes
referring to the reading extracts)

L] Try to carry out some independent
research (outside what we cover in
tutorials). Explain how the sources you
have used relate to your argument.

Critical Thinking ] Give reasons to back up your
interpretation. You might find the PEE
structure helpful.

Written Communication [] Check your writing to ensure that
spelling, punctuation and grammar
are correct throughout

'] Remember to reference your sources
correctly
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Extract from Thomas, R. 2005: Zooarchaeology, Improvement and the British Agricultural Revolution,
International Journal of Historical Archaeology, 9(2), 72-3

The Agricultural Revolution has long been described as a widespread technological change in British
farming practice that led to a sustainable increase in agricultural productivity. From the early
twentieth century unfil the 1960s there was little doubt in the minds of historians that this occurred
between about 1760 and 1840 in a movement infimately associated with the Industrial Revolution
(e.g. Beckett, 1990, p. 1; Ernle, 19212). This was a phenomenon that enabled the farming community
to feed a population that had grown by ca. 20 million in this period (Kerridge, 1967; Mingay, 1969;
Turner et al., 2001, p. 211). Some of the tfraditional features perceived to have led to this increase in
productivity included:

e parliamentary enclosure of land;

¢ infroduction of new farming tfechnology (e.g. the seed drill);

* new crops and crop rotations;

* improvement in livestock breeding (Beckett, 1990, p. ix; Overton, 1984,

p. 119).

These developments were viewed by historians as being largely facilitated by a small number of key
innovators. Robert Bakewell, for example, became famed for selectively breeding and improving
domestic animals in Leicestershire; his “New Leicester” breed of sheep fattened quicker and had a
greater proportion of saleable meat, and his “New Longhorn” cattle carried a larger amount of fat
(Beckett, 1990, pp. 24-25).

Extract from Fraser, T. 2020: ‘Livestock and Landscape: Livestock Improvement and Landscape
Enclosure in Late and Post-Medieval England’, PhD thesis, University of Sheffield

Despite a seemingly comprehensive list of factors pointing towards significant agricultural change
during the Medieval period, many writers are reluctant to label it revolutionary. This may be due o
the more recent suggestion that changes in productivity were gradual and complex, varying in
nature across regions and terrain (Kerridge 1967). Thirsk (1987, 57-61) supports this, stating that the
term 'Agricultural Revolution’ should be abandoned due to an array of agricultural changes
occurring slowly, with innovations adapted to meet the needs of each farming region. This
recognition of agricultural change as slow and variable has led Mingay (1969, 481) to describe the
phrase as little more than a “convenient label”, masking a multitude of developments during a very
broad time period. He goes on to state that to talk of the period as revolutionary is “to risk being
considered a dangerous reactionary” (Mingay 1963, 123). Perhaps then, Overton (1984, 123) is
correct in stating that the expression is “best dispensed with"” as it is “beyond redemption”.
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Tutorial 2 - What can zooarchaeology tell us about past farming?

‘Archeozodlogie-Referentiecollectie-Tibia-RCE' by unknown author is licensed
under CC BY-NC 4.0

What is the Purpose of Tutorial 2?

e | can define zooarchaeology, and explain key methods like quantification, age-at-
death and metrics

e | can discuss how zooarchaeology can help us to identify changes in the past

e | can analyse and interpret examples of zooarchaeological data
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Zooarchaeological Methods:

Quantification:

Quantification helps zooarchaeologists to count the number of animals remains from

archaeological sites. We do this using two methods:

* Number of Identifiable Specimens (NISP): the straightforward count of how many
specimens can be identified to a species or element (e.g. 4 cattle mandibles, 3 pig

femurs).

*  Minimum number of Individuals (MNI): the estimate of the number of whole animals
that lived on an archaeological site. This is estimated using the most common

element, though it can sometimes be unreliable.

Below is an example of a quantification graph:

The quantification method used here
is MNI, which gives an estimate of
how many whole animals were on
the site.

To interpret this graph, you should
consider:

e  Which species is the most
common? (sheep)

¢ Which species is the least
common? (horse)

e  Why might this be? (e.g.
sheep are used for many
purposes, like meat, milk and
wool, whereas horses are not
intfensively bred for meat)

Livestock MNI

100
90
80
70
60
50
40
30
20
10 .
0
cattle sheep pig
Species

Frequency (MNI)

The number of each species is
indicated by the height of the bar
(e.g. there were 50 cattle on the site)

dog horse
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Age-at-death:

Working out age-at-death tells zooarchaeologists how old an animal was when it died. We
use the eruption and wear of teeth to estimate the age of an animal. This is useful because

it can help us fo interpret what species were used for (for example, if many cattle from a
site were around 2-3 years old when they died, they were likely used for meat).

Below is an example of an age-at-death graph:

We can either study the percentage
(%) survival (the proportion of animals
surviving to each age stage), or the
% kill-off (the proportion of animals
kiled at each age stage)

Age-at-death for cattle using dentfition

%
o
)

20
0 [ | [ [ |

. % Kill-off

T, survival

neonatal juvenile immature subadult  adult elderly

I Age Stage

To interpret this graph, you should
consider:
e We are looking at the age-at-death
of the whole herd, NOT one animal
¢ Which animal are we looking at?
(for example, animals like cattle or
pig are more likely to be killed early
for meat than horse) (cattle)
e At which age stage was kill-off the
most? (most killed as adults)
¢ What product(s) does this pattern
suggest that the animals were used
fore (cattle surviving info adulthood
suggests use for products like
traction, where the animal is not
kiled young)

The age is grouped into categories,
from neonatal (just after birth) to
elderly.
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Size (metrics):

Zooarchaeologists use measurements to identify any changes in size in animals through
time. We measure the size and shape of bones and teeth, as they can give us different

information:

« Thesize of bones is affected by genetic AND environmental factors, which means that it

is hard to be sure what a change is bone size is caused by.

. Thesize of teeth is mainly affected by genetic factors, which means that a change in

tooth size likely indicates a genetic change in the herd.

Examples of genetic factors which affect animal size:

+  Climate
+  Geographic origin
«  Nutrition
« Disease

Examples of environmental factors which affect animal size:

*  Breed

+  Sex

+ Selective breeding

* Introduction of new population

Below is an example of a metric graph:

cattle teeth from different fime

The graph compares the width of

periods, shown in different colours

\‘ Width of cattle teeth

7

ol

1M 11.5 12 125 13

Frequency
w N (6)]

N

o

13.5 14
Width (mm)

The bars show the frequency of each
measurement (e.g. 6 late Medieval
teeth were 13mm wide)

H Late
Medieval

m Post
I Medieval

16 165 17

To interpret this graph, you should
consider:

« Are the measurements similar
or different for both time
periodse Here the post-
Medieval measurements
(blue) are bigger

«  Why might post-Medieval
cattle be bigger? (they
produced more meat and
fraction power)
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Activity 1: Interpreting zooarchaeological data

Look at the graphs provided and use the questions to interpret them. You should be
prepared to discuss your answer with your pair and with the whole group.

NISP vs. MNI

»)
5 200 B MNI
T 150 m NISP

0 = _
Cattle Sheep Horse Pig Dog
Species

Which species are the most and least common?

What do you think these species might have been used for?
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100
20
80
70
60
50
40
30
20
10

% Survival

A

B

Sheep Mandible Wear % Kill-Off

s 1]
CcC D E F

Age Stage

w7 Kill-Off

— 7, Survival

Which species does this graph show?

Which body part do archaeologists use to work out age-at-death?

At which age were the most animals killed? (use the key to give the age in years)

What does this suggest the animals were used fore

stage

age

0-2 months

2-6 months

6-12 months

1-2

2-3

3-4

4-6

6-8

years

years

years

years

years

8-10 years

Page |

26



Graph showing width measurements of cattle leg bones:

(d)

Grimes Graves
S =21

(e)
F M
4
T T T

Hambledon Hill
S=15

T 1

Mertacarpal : width distal articulation (mm)

(¢c) Windmill Hill
F M S=21
4
2 %
7. : .
T T T T T T
(b) Troldebjerg
F M S = 40
4
s |
| V// T T 1
T 1 1
Star Carr
(a) S = 23

A

Which species does this graph show?

In which time period are the measurements the largest?

When did the caftle measurements get smallere

Why might this be?

5,500 years ago

6,000 years ago

6,500 years ago

7,000 years ago

10,000 years ago
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Activity 2: How does zooarchaeology help us to study the ‘Agricultural
Revolution’?

Discuss in pairs: Read the livestock changes linked to the 'Agricultural Revolution’ and tick
which zooarchaeological method(s) you think would help fo identfify it: (some might need
more than onel)

Quantification Age-at-Death Metrics

1. Breeding or importing larger livestock

2. More sheep used for wool trade

3. Switch to horses for tfraction (from cattle)

4. Increased veal specialisation
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Homework 2: Zooarchaeological Methods

A zooarchaeologist has excavated a site and wants to understand more about the animal
bones they have found. Read the scenarios below and write down which method(s) would
help, and why.

Remember, the zooarchaeological methods you can use are:
« Quantification (counting the amounts of species/ body parts)
« Age-at-death (finding out how old animals were when they died)
« Metrics (measuring the size of body parts to estimate the size of animals)

For example:
The zooarchaeologist could use quantification to estimate the number of sheep on the site,
because that method tells us the amount of species present in the past.

1. Which method(s) could the zooarchaeologist use to work out whether cattle were killed
for meat, or kept for milkke Why?

2. Which method(s) could the zooarchaeologist use to find out when cattle were replaced
by horses for tractione Why?

3. Which method(s) could the zooarchaeologist use to find out if larger pigs were producing
more meat in the Medieval period?
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Tutorial 3 — Case Study: Launceston Castle

h

' ‘Launceston Castle Gatehouse’ by Nilfanion is licensed under CC BY-NC 3.0

What is the Purpose of Tutorial 3?

e | caninterpret real zooarchaeological data
e | can construct an argument and support it using zooarchaeological evidence

Background to case study:

e Launceston Castle is a high-status castle site in Cornwall
e It was occupied from the 11th to the 17th century (1000 to 1800)
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Activity 1: Livestock evidence from Launceston Castle

Look at the graphs below and interpret them by answering the questions. Be prepared to
discuss and support your interpretation with the group.

Quantification:

Graph showing NISP from Launceston Castle:

%

50 - /.h\*——- Cattle m

40 | ~ . ./0 Sheep &w

20 L
A

10 | TP )~
o | NISP

ey hy ey ey

2 2 2 =

3 3 3 &9

O O O O g

1. Which species were the most and least common?

2. Describe how the numbers of different species change over time.

3. When do these changes happen for each species?
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Age-at-Death:

Graph showing sheep age-at-death from Launceston Castle:

Launceston Castle
Sheap kill 6ft patbarn (per10ert n=a1)

100 —

17t century BD[ S

40

gy marl. Wi 0F4 P and e een AR 4IPS

Launceston Castle
Sheen kKill of T patiern (gerlod 4] (ne31)

L D e e

B % mandibles b % age survival

100 — ==
ao

&0

16th century 2ol

Trdy mand. wilh GP474 ard locss §R4/P L,

Launceston Castle
Sheap kill off pattern [poried B} (n=58)

B % mandibles % age swswival

100
15th century

0

Lt ] 2 R . Ny

Bl % rmandibles —— % ago surwivad

1. Which species do these graphs show?

stage
A

B

C

age

0-2 months
2-6 months
6-12 months
1-2  years
2-3 years

3-4 years

4-6 years
6-8 years
8-10 years

2. Inthe 15t century, at what age(s) were the most sheep killed at Launceston Castle?

(use the key to give the age in years)
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3. What do you think this suggests sheep were used for on the site?

4. Does this pattern significantly change in the 16th and 17th century? Explain why.

Metrics:

Graph showing width of cattle teeth through time:

Launceston Castle
Cattle, width of M3

17th century N

16th century M

15th century N

13t century N
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1. Which species and body part do these graphs show?

2. Does the size of cattle teeth change through time? If so:
a. How does the size change?
b. When does the size change happen?

3. Why do you think this size change might have happened?

Activity 2: Did livestock change at Launceston Castle?

1. Based on the zooarchaeological evidence above, complete the table:

What changed at Launceston Castle? When? What stayed the same at Launceston Castle?

2. Do you think this evidence suggests that a livestock ‘revolution’ happened at
Launceston Castle? Why?2 (consider whether you think a sudden or large change
happened in livestock numbers, age or size)
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Homework 3: Launceston Castle Livestock

Interpret the following metric graph by answering the questions below: Guidance on

interpreting a metric graph can be found on page 19.

Graph showing the size of sheep at Launceston Castle:

206 226 2486 266 286 206

17t century

16" century

15t century

13th century

How does the size of sheep change through time?

When does this change happen?

Does the evidence from this graph support your answer to question 2 (page 29)2 Why/ why
not? (In your answer you should consider whether you think a sudden or large change

happened in sheep size).
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Tutorial 4 - Case study: Wharram Percy

‘Wharram Percy Geograph' by Nyh is licensed under CC BY-NC 2.0

What is the Purpose of Tutorial 4?

e | can practice interpreting data from an archaeological site
e | can compare the evidence from different case studies
e | can assess the evidence for or against livestock ‘revolution’

Background to case study:

¢  Wharram Percy is a rural village.
o The site was occupied from the 10th to the 17th century, before being totally
deserted.
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Activity 1: Livestock evidence from Wharram Percy

Discuss in pairs then write an interpretation for the graphs below using the prompts
provided:

Graph showing the guantification (NISP) of species from Wharram Percy:

70
60
50
o 40 —e—Caitle
2]
Z
30 =@=|Orse
O Sheep
20 =0 Pig
10
0
13th-14th 14th-15th 15th-16th 16th-17th 17th-18th

Period

e Which species are the most/ least common?
¢ Do the numbers of livestock change through time?
e When do these changes happen?
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Graph showing sheep age-at-death from Wharram Percy:

16th-18th century

15th-16th century

13Mh-14ih century

% Eill=off

ED

28]

40

0

e

3 Eill-aff

ED

28]

40

20

e

% Eill=off

ED

28]

40

20

T

B [ o E F a H I
Ape Stage

e At which age(s) are the most sheep killed?
¢ Does this change through time?
¢ What does this suggest sheep were used for?

age

0-2 months
2-6 months
6-12 months
1-2  years
2-3 years
3-4 years
4-6 years
6-8 vyears

8-10 years
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Graph showing cattle measurements from Wharram Percy:
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16.5

17
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17

17.5

17.5

18

18

18

185

185

185

« Does the size of sheep change through time?

o If so, when and how?e
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Activity 2: Case Study Comparison

Fill in the table below comparing the zooarchaeological data from Launceston Castle and
Wharram Percy. Summairise the information by writing:
« If there was a change through time
« When that change happened.

Site

Method

Launceston Castle

Wharram Percy

Quantification

Age-at-Death

Metrics

Activity 3: Livestock ‘Revolution’?

Using the information in the table above, do you think the zooarchaeological evidence
from the case studies shows a ‘revolution’2 Be prepared to share you reasoning with the

group.

Place a tick (v') in the box if you think the method shows that there was a ‘revolution’, and
a cross (%) if you think it does not. For example, if you think that the quantification evidence
from Launceston Castle shows a sudden or large change, put a tick in the first box.

Site

Method

Launceston
Castle Wharram Percy

Quantification

Age-at-Death

Metrics
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Homework 4: Comparing Case Study Evidence

Using the evidence from the tutorial, write a paragraph to evaluate whether you think the
evidence from Launceston Castle and Wharram Percy shows a Medieval livestock
‘revolution’. You should:

« Choose one of the zooarchaeological methods to discuss

. State whether you think it shows a ‘revolution’, and why. You may wish to refer to the
definition of revolution from tutorial 1.

« Use zooarchaeological evidence to support your argument.
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Tutorial 5 — Was there an ‘Agricultural Revolution’?

‘A woman milking a cow, woodcut, 1547’ by anonymous is

licensed under CC BY-NC 4.0

What is the Purpose of Tutorial 5?

. | canintegrate historical and zooarchaeological evidence to develop an argument
« | can explain how to summarise and reference academic sources
« | can plan a piece of academic work, including an infroduction, logical paragraph

structure and appropriate conclusion

Zi4
bus¢
a1
zfe
inn
pr0
<l
Isc¢
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Activity 1: Other evidence for ‘Agricultural Revolution’?

Below are some exiracts from academic sources about the 'Agricultural Revolution’:

Fraser, T. 2020: ‘Livestock and Landscape: Livestock Improvement and Landscape
Enclosure in Late and Post-Medieval England’, PhD thesis, University of Sheffield

Despite a seemingly comprehensive list of factors pointing towards significant
agricultural change during the Medieval period, many writers are reluctant to label it
revolutionary. This may be due to the more recent suggestion that changes in
productivity were gradual and complex, varying in nature across regions and terrain
(Kerridge 1967). Thirsk (1987, 57-61) supports this, stating that the term ‘Agricultural
Revolution’ should be abandoned due to an array of agricultural changes occurring
slowly, with innovations adapted to meet the needs of each farming region. This
recognition of agricultural change as slow and variable has led Mingay (1969, 481) to
describe the phrase as little more than a “convenient label”, masking a multitude of
developments during a very broad time period. He goes on to state that to talk of the
period as revolutionary is “to risk being considered a dangerous reactionary” (Mingay
1963, 123). Perhaps then, Overton (1984, 123) is correct in stating that the expression is
“best dispensed with" as it is “beyond redemption”.

Albarella, U. 1997: ‘Size, power, wool and veal: zooarchaeological evidence for late
Medieval innovations’, Environment and subsistence in Medieval Europe, 9, 19-30

“The most remarkable evidence of a change in the type of animals — and consequently
in their use — between medieval and early modern times comes

from bone measurements. Cattle, sheep and to some extent pig, domestic fowl and
possibly horse all increased in size, and recent archaeological evidence

suggests that the beginning of this tfrend is to be found already in the 16t century, and
possibly earlier.

We have known this from archaeological and historical evidence for a long
time, but recent archaeological work has thrown further light on the problem. The main
findings of this more recent research can be summarised as follows:

a. In medieval times different sizes of cattle and sheep could be found in different regions
of England. It seems that animals from peripheral areas, such as the west country and the
far North, were smaller. The small size of Welsh

and Cornish livestock is also mentioned in historical sources (Thirsk 1967)

b. The increase in size started, at least in some areas and for some species, earlier than
was thought in the past. At Launceston Castle we have evidence of a substantial size
increase already in the 16th century, and, although much smaller, in the 15th century.
Very large 16th century animals have also been found at Lincoln (Dobney et al. 1996)
and Camber Castle, Sussex (Connell & Davis in prep.). The presence of “improved” sheep
in 16th century Cornwall is also mentioned by Carew (1602).

c. The size increase did not occur at the same pace and at the same time for all species.
In cattle it was rather sudden, whereas in sheep much more gradual. In pig and domestic
fowl, it occurred at a later stage, perhaps no earlier than the 17th century.”
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Davis, S.J.M. and Beckett, J.V. 1999: ‘Animal Husbandry and Agricultural Improvement: The
Archaeological Evidence from Animal Bones and Teeth’, Rural History, 10, 1-17

“These zoo-archaeological indications of an early-onset of agricultural improvement in
England support the findings of agricultural historians working from a more traditional
viewpoint. In the medieval period animal were slaughtered relatively old and relatively
small, while in later centuries they were relatively young, but larger animals. Greater care
and selective breeding of cattle and sheep in the sixteenth and seventeenth centuries was
made possible by general improvements to livestock nutrition.... Moreover, this size
increase reflects increased sophistication of animal husbandry.

It follows from the argument presented in this paper that agricultural improvement in
England was already under way in the fifteenth and sixteenth centuries, and that
improvement in animal husbandry should be viewed more as a long-term and gradual
development originating in the fifteenth century, rather than a revolutionary one which
commenced sometime after 1760. Nor is such a conclusion out of line with current thinking.
Overton, one of the few historians in recent years to quote zoo-archaeological evidence,
has commented that ‘the absence of improvement in the size of cattle is confirmed by
archaeo-zoological evidence which suggests that the increase in the size of cattle took
place between the middle ages and the sixteenth century, rather than later.

Overton, M. 1996: ‘Re-Establishing the English Agricultural Revolution’, The Agricultural History
Review, 44(1), 1-20

If the criteria for an 'agricultural revolution’ are taken to be unprecedented changes in
output and in the productivities of land and labour, then it is the period after the mid-
eighteenth century that emerges as having experienced such a revolution. It was during
the eighteenth century that population was able to break through the ceiling of 5.5
million, that crop yields made a sustained improvement on medieval levels, and land and
labour productivity were rising together. There were some productivity improvements in
the seventeenth century, especially with livestock, but they cannot compare with the
magnitude of changes in the eighteenth century. There were also some important
changes in agricultural practice before the eighteenth century. Production was intensified
from the sixteenth century, and was becoming more regionally specialized in the
seventeenth, but it was not until after1750 that high yielding fodder crops were grown on a
substantial scale. The arguments for an 'agricultural revolution' commencing in the
sixteenth century therefore fail to carry conviction. There is some justification in the claim
that breaking the distinction between pasture and arable is revolutionary, or at least is a
change of potentially revolutionary significance, although the evidence on which the
claim is based is open to varying interpretation.

In fact, the changes of most significance were concerned with livestock husbandry: the
striking evidence from national prices suggests improvement in the yield of both wool and
mutton during the first half of the eighteenth century, although cattle appear to be
producing no more meat.

The verdict of this paper, that the agricultural revolution did not get underway until the
eighteenth century, echoes the views of an earlier generation of historians although it is
based on such new evidence. That evidence overwhelmingly favours the century
after1750 as the period of most rapid and fundamental change in output and
productivity, which were associated with equally unprecedented and fundamental
changes in husbandry.
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Using the information from the sources above, fill in the table with evidence for and against
the 'Agricultural Revolution’:

An example has been done for you using the first source.

Evidence for revolution: Evidence against revolution:
Academic Source
Example: Fraser (2020) « Many factors pointing tfowards | «  Changes were gradual and
agricultural change. complex, and varied across
the country

Albarella (1997)

Davis and Becket (1999)

Overton (1996)
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Activity 2: Final Assignment Planning

Use the table below to plan the structure and content of your assignment:

The following information will help you to plan and structure your paragraphs:

Point Make the point clearly
Evidence Provide and explain evidence for the point (use graphs and sources
from tutorials 1 and 5)
Explanation Explain why your point is relevant and important (relate it back to the
question)
Point Evidence Explain
Introduction | Infroduce the topic of the essay, define a ‘revolution’, and outline your argument
Example Historical sources: « Thomas (2005) | Some historical sources suggest that new
significant increase in farming developments led to a
farming productivity significant increase in farming
BUT changes were productivity (list developments). This
gradual and complex, | «  Fraser (2020) could suggest that a ‘revolution’ in
and varied across the farming occurred in the Medieval period.
country. However, the changes appear to have
taken place over the wide time period
between the 14th and 18th century (give
examples). The changes were also likely
complex and varied across the country,
which suggests overall that livestock
changes in the Medieval period were
not a ‘revolution’ because, while the
change was large, it was not sudden.
Paragraph

1:

Page




Paragraph
2:

Paragraph
3:

Conclusion

Summarise your essay and restate your argument
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Activity 3: Referencing

-

N[ N

WHY reference? WHEN should you reference?
« Gives credit to authors of sources *  When you quote directly from a
you have used source
* Supports your argument *  When you summarise or rephrase
« Demonstrates the variety of sources information from a source (evenifitis
you have used in your own words)
Prevents you losing marks due to *+  When you include a specific statistic

\ plagiarism. (copying) / \ or fact from a source. /

HOW to reference?
* Make sure you are consistent throughout your work
+  Two parts...
v" Marker in the text — the easiest way is to use a number
which links to that number in the bibliography
v' Bibliography — numbered list of sources you have used in
your assignment (see examples in handbook).

. J

Highlight where references should be included in this paragraph:

-

Plagiarism has been identified by experts as an area of concern for first year students adjusting
fo the expectations of writing at a university. However, plagiarism is not always committed
intentionally. Some academics state that plagiarism in student writing is more often due to
uncertainty about when and how fo reference than a deliberate intention to cheat. Plagiarism
issues are an area of confusion for many students beginning university. This results in *many
misunderstandings, which coincide with high levels of unintentional plagiarism, bogus
referencing and collusion”.

\_ J
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Homework 5: Draft Assignment

Final Assignment Title: Based on zooarchaeological and historical evidence, was
there a late Medieval ‘Agricultural Revolution’ in livestock husbandry?

(2000 words +/- 10%).

When writing your assignment, you should consider the following:

Explain the definition of a ‘revolution’

Assess the key changes and timing of the *Agricultural Revolution’

Describe the zooarchaeological methods that can help us to identify changes in the
past

Conclude whether the zooarchaeological case studies support the idea of
‘Agricultural Revolution’

Try to refer to other sources of historical or zooarchaeological information to support
your argument.

Include an infroduction to outline your essay, and a conclusion to summarise and
testate your argument.

Your assignment should include data from case studies, as well as diagrams and
independent research to support your argument.

Make sure that all graphs or diagrams included in your work are discussed in your writing.
When carrying out independent research, make sure that you comment on the reliability of
your sources, and reference them in the format discussed in tutorials. You can use the
references provided, and/or search for more information on the agricultural revolution and
changing size of livestock.
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Success Ciriteria:

The table below explains what you should fry fo include in the final assignment to fulfill the

mark scheme criteria:

Mark Scheme Skills

Examples of success criteria to include in
the final assignment

Subject Knowledge

[]

Include the key subject-specific terms
from your glossary. Demonstrate that
you understand them by explaining
their meaning and why they relate to
the topic.

Use your subject-knowledge to
support your argument. This may
include referring to diagrams.

Try to carry out some independent
research (outside what we coverin
tutorials). Explain how the sources you
have used relate to your argument.

Critical Thinking

Give reasons to back up your
interpretation. You might find the PEE
structure helpful:
o Point: clearly make a point
o Evidence: explain the
evidence for the point
o Explanation: explain why the
point is relevant and important
(relate it back to the question).

Consider whether your data is reliable,
and how that might affect your
interpretation.

Try to make links to other topic areas
that you have not discussed in
tutorials.

Comment on how reliable your
sources are, and if they have any
limitations.

Written Communication

Organise your work in paragraphs with
a logical order (planning really
carefully will help here).

Include a concise infroduction to
infroduce the topic, and summarise
what the essay will contain.

Include a conclusion to summarise
your key points and re-state your
argument.

Check your writing to ensure that
spelling, punctuation and grammar
are correct throughout

Remember to reference your sources
correctly
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Tutorial 6 - Feedback tutorial

STOP

LISTEN

YOU'RE GETTING

FEEDBACK

What is the Purpose of Tutorial 6?

e Toreceive feedback on your final assignment
e Torespond to the feedback from your Uni Pathways teacher
e To write targets for improvement on your final assignment

Final assignment feedback from your Uni Pathways Teacher

(Remember to look at the mark scheme to help you understand what you have done well
so far, and how you can do even beftter in your final assignment)

Here are three things that my Uni Pathways Teacher thought | did well in my draft assignment
[

Here are three things that my Uni Pathways Teacher thinks that | could do to get a higher mark in my
final assignment
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Tasks from my Uni Pathways Teacher to do during the feedback tutorial to help me improve

My response:

Actions | will fake to improve my final assignment after this tutorial...

Hand in date for my final assignment:
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Tutorial 7 - Final tutorial

v
By

va

What is the Purpose of Tutorial 7?
e Toreceive feedback and a grade on your final assignment.
e Toreflect on the programme including what you enjoyed and what was
challenging.
e To ask any questions you may have about university.

Final assignment feedback from my Uni Pathways Teacher
Final mark: University style grade:

Feedback: Here are three things that my Uni Pathways teacher thought | did well in my final
assignment

Here are three things that my Uni Pathways teacher thinks | should remember for when | am doing this
kind of study in the future
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University

What questions do you still have about University after taking part in Uni Pathways?

Reflecting on Uni Pathways

What did you most enjoy about Uni Pathways?

iner elelyeu el eneliergling elaelr iine How did you overcome these challenges?

programme?
[ J [ ]
° °
[ J [ ]

Page



Appendix 1 - Referencing correctly

When you get to university, you will need to include references in the assignments that you
write, so we would like you to start getting info the habit of referencing in your Brilliant Club
assignment. This is really important, because it will help you to avoid plagiarism. Plagiarism is
when you take someone else’'s work or ideas and pass them off as your own. Whether
plagiarism is deliberate or accidental, the consequences can be severe. In order to avoid
losing marks in your final assignment, or even failing, you must be careful to reference your
sources correctly.

What is a reference?

A reference is just a note in your assignment which says if you have referred to or been
influenced by another source such as book, website or article. For example, if you use the
internet to research a particular subject, and you want to include a specific piece of
information from this welbsite, you will need to reference it.

Why should | reference?
Referencing is important in your work for the following reasons:

e |t gives credit to the authors of any sources you have referred to or been influenced
by.

e [t supports the arguments you make in your assignments.

e |t demonstrates the variety of sources you have used.

e |t helps to prevent you losing marks, or failing, due to plagiarism.

When should you use a reference?
You should use a reference when you:

e Quote directly from another source.
e Summarise or rephrase another piece of work.
e Include a specific statistic or fact from a source.

How do | reference?

There are a number of different ways of referencing, and these often vary depending on
what subject you are studying. The most important to thing is to be consistent. This means that
you need to stick fo the same system throughout your whole assignment. Here is a basic
system of referencing that you can use, which consists of the following two parts:

A marker in your assignment: After you have used a reference in your assignment (you have
read something and included it in your work as a quote, or re-written it your own words) you
should mark this is in your text with a number, e.g. [1]. The next fime you use a reference you
should use the next number, e.g. [2].

Bibliography: This is just a list of the references you have used in your assignment. In the
bibliography, you list your references by the numbers you have used, and include as much
information as you have about the reference. The list below gives what should be included
for different sources.
o Websites — Author (if possible), title of the web page, website address, [date you
accessed it, in square brackets].
o E.g. Dan Snow, ‘How did so many soldiers survive the trenches?’,
http://www.bbc.co.uk/guides/z3kgjxs#zg2dtfr [11 July 2014].
e Books - Author, date published, title of book (in italics), pages where the
information came from.
o E.g.S.Dubner andSS. Levitt, (2006) Freakonomics, 7-9.
o Articles — Author, ‘title of the article’ (with quotation marks), where the article
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Albarella, U. 1997: Size, Power, Wool and Veal, Environment and Subsistence in Medieval
Europe — Papers of the ‘Medieval Europe Brugge 1997’ Conference - Volume 09

I ntrodmctiomn

The late Middle Ages was a period of changes in
England. The decline of the population and the deser-
tion of vast areas of the countryside caused by the
Black Death ofthe 14th century brought about a slow
transformation of society and its economy. Farming
and pastoral activities were much affected and
gradual modifications in the cultivation of the land
and the use of animals eventually led to that set of
changes in agrarian practices usuallv called the “agri-
cultural revolution™ (sensu Kerridee 1967). These
phenomena have for a long time been studied by
social and agricultuml historians but archacology has
also made a contribution. “The archasologists have
accumulated a mass of information, almost embar-
rassing in its sheer quantity, for the physical condi-
tions of the past..” (Dver 1989 3), but unfortunately
this large bank ofdata is not easily accessible, hidden
in large numbers of “site reports” and even more
often never published. Data conceming agricultural
life are mainl v discussed in sections or appendices on
human bones, animal bones and plant remains, which
may be difficult to read for the non-specialist, and are
often poorly integrated in the general interpretation
ofa site, let alone a wider peogrmphic area. Fortunat-
ely a few syntheses have been made (see for instance
Grnt 1988 and Greig 1988), but there is still much
o be done.

This paper aims to be a contribution in that direc-
tion. During the last ten vears new archasological
evidence about changes in the use of animals in late
medieval and early modem times has come to light.
This evidence seems o confirm and complement
what historians have been saying and it is, in this
respect, most important. 'We have now direct archae-
ological indication that, probably since the 15th cen-
ry and mavbe earlier, the emphasis in the kind of
use of the main domestic animals was in a process of
transformation. The aim of this paper is o review our
evidence for these innovations and to see how they
contributed towards the creation of a new system of
animal exploitation. Here I shall rely upon the infor-

mation provided by a number of zooarchasological
studies camied out in different parts of England. but
also on original work on the animal bones from three
impotant medieval and post-medieval sites, which 1
have studied — with colleagues — during the last four
vears. The three main sites discussed here are con-
venmently situated in different parts of the country.
and in particular in the west country (Launceston
Castle: Albarella & Davis 1996), in central England
(West Cotton: Albarella & Davis 1994 and forthcom-
ing) and in East Anglia (Norwich, Castle Mall:
Albarella et al. forthcoming) (Fig. 1)

Any overview runs the risk of oversimplifving
the evidence. We amre dealing with complex phen-
omena, which are subject to much chronological
and regional variation, and are influenced by a large
number of variables related o differences in soci-
ety, the environment. the cultural context and so on.
In my attempt at identifving general trends some of
this variability and complexity will be left un-
mentioned. This does not mean that I am not awane
of the fact that, for instance, what happenad in the
south of the country cannot be entirely applied to the
north or that changes in marginal areas did not occur
at the same pace as in more central regions. How-
ever, 1 also believe that only by trying to pose
general questions, and when possible providing
answers 0 them, can we reconstruct the way medi-
eval people brought about the creation of modern
farming.

Size increass

The mostremarkable evidence of a change in the
tvpe of animals — and consequently in their use —
between medieval and early modern times comes
from bone measurements. Cattle, sheep and to some
extent pig. domestic fowl and possibly homse all
increased in size, and recent archasological evidence
suggests that the beginming ofthis trend is to be found
already in the 16th century. and possibly earlier. This
important phenomenon is reviewed elsewhere (Alba-
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Launceston Castle

rella & Davis 1996; Davis in press), and it will only
be brefly discussed here.

Modem breeds have larger bones than most
animals found in archaeological sites. Itis also known
that specimens found in 19th, 18th and to some extent
17th century levels tend to be larger than medieval
animals, though in most cases not as large as recent
“improved” breeds. We have known this from

20

Fig. 1. - Location afthe mam sites discussed in the tex.

Norwich
-]
West Cotton

archaeological and historical evidence for a long
time, but recent archaeological work has thrown fur-
ther light on the problem. The main findings of this
more recentresearch can be summarised as follows:
a. in medieval times different sizes of cattle and

sheep couldbe found in differentregions of England.

It seems that amimals from peripheral areas. such as
the west country and the far North, were smaller

Page |

57



(Albarella & Davis 1994), The small size of Welsh
and Cornish hvestock is also mentioned in historical
sources (Thusk 1967
b. the increase in siee started, at least in some arens
and for some species, earlier than was thought in the
past. At Launceston Castls we have evidence of a
substantial size increase alresdy inthe 16th century,
and, althoughmuch smaller, inthe 15t cantury (Fig.
2). Very lorge 16th century animals have also been
found at Lincoln (Dobney et al. 1996) and Camber
Castle, Sussex (Comnell & Davis in prep). The pres-
ence of “improved” shesp in 16th century Cornwall
is also mentionad by Carew (1602)
€. the size increase did not ocour at the same pace
andl at the same time for all species. In cattle it was
rather sudden, whereas in sheep much more gradual
(Fig. 2). In pig and domestic fowl it occurmd at a
later stage, perhaps no earlier than the 17t century.
How and why did this increase occur? The first
question is far From easy o answer, butitis probably
safie enough w say that itresulted from acombination
of local improvemeant and introduction of di (Terent,
loarger bresds from the continent. The relative impor-
tance of these two components probably varied in
different regions, but undoubtadly both plaved a role,
The importation of largs, “long legged” Duch cattle
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in the 16th century is atested by historical soumces
(Trow-5mith 1957, 203), but surely other kinds of
oversens livestock contributed to the improvement of
local breeds, perhaps in a way similar o what had
happenad during the Roman conguest. An improved
level ofnutrition can alse cause an increase in body
sie, not necessanly connectad w a genstic change.
Horwever, our evidence from Launcestin Castle and
Castle Mall indicates thal nol only bones but also
tzeth became larger. Testh are much more conser-
ative in their structure and less susceptible than bones
o gmvironmental changss (Degerbal 19%63; Payne &
Bull 1988 It is therefore likely that an increase in
terth sice is related w the presence of a genetically
different type of i vestock.

An answer Lo the question “why™ canbe provided
only onde the other innovations have been discussed.
It is guite obvions that larger animals provide more
meat, but more important than the absolute body size
of the adult animal is the spead of the development
after birth. The archasological evidence suggests that
this could be obtained thmough the creation of faster
growing animals, in many respects similar oo the
misdern breeds. But o understand this phenomenon
mare fully we have to turn our attention to the chan-
ges which occumred in the kill-off patterns of the main

Livestock.
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Veal

Most cattle bones found in exrly medieval con-
texts from English sites belong to fully manre ani-
mals. Howewver, in 15th-16th century and later
contexts large numbers of bones and mandibles of
calves are found alongside adult specimens (Grant
1988 ). This evidence is paficularly staking at Nor-
wich, whem in contexis pre-dating the 15th century
ther are only mature animals, but there are plenty of
juvenile specimens in later phases (Jones 1994
Moreno Garcia forthcoming: Albarella er el forth-
coming) (Fig 31 At the Norwich site of St Martin-at-
Palace Plain, calf bones are found in confexts dafed
as early as the 14th-15th cennry (Cartdedge 1987),
which suggests that this change in the kill-off pattern
imi ght have oocurred even earlier in Norwich than in
other parts of the country. Further evidence for a
change in the cattle mortality curve comes fromother
sites acmoss England such as Exeter (Malthy 1979,
Sandal Castle (Griffith e al  1983), Leicester
StPeiers Lane (Gidney 1991b and 1991c)
St Andrew’s Priory (OFConnor 1993), Launceston
Castle and Lincoln (Dobney ef al. 1996).

This new culling strategy for cattle may be
associatad with a major change in their use. During
miost of the Middle Ages cattle had mainly been
exploited for their raction power, but with the
increasing use of homses for ploughing and other
agriculural activities, there was a change inthe use
of cartle, which, by post-medieval times, had, in
many areas, mainly become a source of meat and
milk (Trow-Smith 1957, Langdon 1986 Dyer
1991 ) The fattening and culling of voung calves
wolld have gone hand in hand with the production
of high quality veal — very much sought after by
towmspeople (Thirsk 1967) — and the exploitation of
cow milk for human consumption. Beef production
also increased in importance and in some sites we
have indeed a lower percentage of elderly animals
in the later phasas, but in none of thase sites thedif-
ference is siriking.

The relative importance of meat and dairy
products vaded in different areas: for instance in
early modern Norfolk the emphasis was on meat
produc ton, whereas in Suffolk the opposite was the
case (Owverton & Campbell 1992). In some “mar-
ginal™ areas such as Devon and Cornwall apparently
the move away from the use of caitle for raction
never occurred (Trow-Smith 1957). Fthis is indead
trug, then the voung calves found in 16h century
contexts from the Comish site of Launceston Castle
imi ght have been imported from further afield.

12

Horse power

It is sugpested above that the changed kill-off
pattem in cattle may be associated to the increasing
importance of horses in agriculiire. This phenomenon
is well known from historical sources and it has been
fully discussed by Langdon (1986). Langdonsuggests
that horses stated replacing caffle as the main raction
ammalsas earlyasthe 12thcentury, but this was avery
gradual phenomenon, and it is only in early modern
times that the importance of homses reached its peak
(see also Owerton & Camphell 1992)

The archaedogical evidence for these innovations
in the we of equids comes from two main lines of
evidence: the higher frequency of horses in bone
assemblages from late medieval times and their
increased size. Many factors contdbute to the fre-
quency of species found in faunal assemblages and
its interpretation is therefore hardly straightforward.
One further complication 15 that horses are not
i marily meat animals and therefore their paerns of
disposal tend o be dif ferent from those of cattle. For
the same reason they are expectad to be more fre-
quent on sites where there was low meal consump-
tion and rarer on sites where much meat was eaten. It
is interesting in this respect to compare the frequency
of horse bones at West Cotton, Launceston Castle
and Norwich, Castle Mall (Fig. 4). In all sites there 15
a steady increase in horse frequency with time, but
probably only at West Cotton — arural site — can this
be amributed to an acmal change in the relative
importance of di fierent animals: our assumpti on was
that in the late medieval period horses had started
replacing cattle as the man acion animals
(Albarella & Davis 1994). At Launceston Castle the
higher number of horses in post-medieval times
might memly be attributed to the fact that the site
changed its stams, and by the 16th century it was
hardly used by the anstocracy. A lower stas prob-
ably implies a lower consumption of meat and a
higher frequency of non-meal animals — alongside
homes dogs also become more common in the 16th
century and later. At Castle Mall the very marked
oocurrence of horses in the latest phase is prolably
merely atiributable to a change in disposal practices.
Complications therefore exist and caution is neces-
sary in interpreting the relative frequency of di fierent
species. Mevertheless, a pgeneml wend wwards
increase in horse frequency seems o be an actual
feature of some late medieval sites.

The use ofhomes for ploughing probably encour-
aged the selection of larger and stronger animals. By
the 14thcentwry in France and England alarge horse,
defined as “magnus eguits™, seems to be present,
which sugpests that some increase in Size was mking
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place (Langdon 1986). However, the archaeological
evidence indicates that late medieval and 16t cen-
tury horses were probably barely larger than a pony
(the maximum height for a pony is 14 hands and 2
inches), vetsomewhat larger than their Anglo-Saxon
and eady medieval predecessors (see Dobney er
al. 1996 and Albarella ef gl forthocoming), This sue-
gests that horse breeders had made some progress
towards the production of larger breads.

Wool

It is hard to find a product more important than
wool in the English medieval economy (Farmer
1951 ). By the beginning of the 13th century English
wool was considerad the best in Enrope (Grand &
Delatouche 1950) and it was exported in large quarn
tities, either as raw material or as cloth. The wool
trade probably reached its peak in the late 13th -
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Fig. 4. - Frequency af harse bones ar Launceston, West
Cotton and Castle Mall.

early 14th century (Dwver 1988 and pers. comm. ), and
did not decrease in importance in later times, despite
the pressure to produce more mutton (Trow-Smith
1957). In this respect the destiny of sheep exploit-
ation was different from that of cattle, for which one
main function— meat produoction — ended up replacing
the previous one — traction power.

The ever increasing importance of sheep is not
only attested by historical sources, but by also sub-
stantial archaeological evidence. In many archaso-
logical sites the frequencies of shesp remains
incrense in laber medieval and post-medieval times,
mainly at the expense of pig (Grant 1988: Overton &
Campbell 1992; Albarella & Davis 1994 Albarellaer
al. forthcoming). This increase probably reflects the
rise of the wool rade. This assumption is reinforced
by the smdy of kill-off patterns. A trend towards
culling of older animals in late medieval and post-
medieval pericds has been found on many sites in
different areas of England, such as Leicester
StPeter’s Lane (Gidney 1991b and 1991c), Leices-
ter, Little Lane (Gidney 1991a and 1992), Colchester
(Loff 1993), West Cotton (Fig. 5), Lannceston
Castle, Lincoln (Dobney er all  199) and Norwich,
Castle Mall. Although a few exceptions can be found
— for instance at Exeter a large number of lambs were
recovered in the post-medieval levds (Malthy 1579
— these findings sugpest that wool production
continued to be important in the 16t and 17t cen-
turies.

4

Without donht wool was impotant in Smoon and
early Meadieval times too, but then the main emphasis
was on meat and possibly milk production. It is likely
that the same flock was used for more than one
purpose, with animals killed sufficiently voung to
provide good quality mutton. In later times sheep
were only slanghtered after two of more flegces had
been taken. But even then mutton still had some
imporiance, This is suggested by the Tact that quite
often the mortality peak is at about four vears. Indeed
Muffet (1655) advises that good mutton does not
havetobe older than four vears. Ifthe late medieval
economy had been highly specialized in wool pro-
duction we would expect an even older age for these
animals. In fact a highly specialized husbandry is a
contemporary phenomenaon. In the past farmers ended
touse animals for many purposes, though there could
be an emphasis on one of two products,

€ younger older
Fie. 5. - Relative percentages of Sheep mandibles by age
siage in diferent periogdy ar West Coteon (from Albarelia
& Davies 100, Apestages arefrom Pyne | 1973).

A West Cottan, Early Medieval, n="9,

B. West Cotton, Mid-Late Medieval, n=9%.
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Zooarchaeology, Improvement and the British
Agricultural Revolution'

Richard Thomas’

This paper seeks to revisit the debate concerning the nature and timing of the
British Agricultural Revolution. Specifically, it considers how zooarchaeological
evidence can be emploved to investipate later-medieval and post-medieval “im-
provements” in animal husbandry. Previous studies of animal bone assemblages
have indicated that the size of many domestic species in England increases from
the fifteenth century—an observation that has been used to support the writings of
those historians that have argued that the Agricultural Revolution occurred several
centuries prior to the traditionally ascribed date of 1760-1840. Here, zooarchae-
ological data are presented which suggest that the size of cattle, sheep, pig and
domestic fowl were increasing from as early as the fourteenth century. However,
it is argued that the description of these changes as revolutionary is misleading
and disguises the interplay of factors that influenced agricultural practice in the
post-Black Death period. This paper concludes with a plea for greater awareness
of the value of collecting and analysing faunal data from the eighteenth and nine-
teenth centuries to enable the historically attested productivity increases of the
traditionally dated Agricultural Revolution to be examined archaeologically.

KEY WORDS: rooarchasology; improvement; Agrnicultural Revolution; animal husbandry; England.

INTRODUCTION

Understanding “improvement™ in agriculture has been a central element
of historical studies of the feudal/capitalist transition. The British Agricultural
Revolution, in particular, has engendered a massive amount of debate in the

IThis paper was onginally presented at the Contemporary and Historical Archacology in Theory

(CHAT) conference in November 20804 at the University of Leicester, UK.
28¢chool of Archacology and Ancient History, University of Leicester, University Road, Leicester, LE]
TRH, UK; e-mail: rmt | 2@ be.ac.uk.
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literature, concerning its nature, timing and even existence. The principal focus
of historical studies in this topic has tended to be land management and crop hus-
bandry, partly reflecting the unsuitability of livestock data. As Albarella (1997),
Davis (1997) and Davis and Beckett (1999) have demonstrated, however, archago-
logical animal bone assemblages have the potential to investigate this issue, since
they enable long-term changes in animal husbandry to be charted.

In this paper, a review of previous historical and zooarchaeological debates
conceming the nature of and timing of the Agricultural Revolution is outlined.
This is followed by the presentation of faunal evidence from two recently studied
sites, which challenge current perceptions of the nature of improvements in animal
husbandry in later-medieval and post-medieval England. These data provide the
opportunity to re-consider the conceptual validity of the Agricultural Revolution.

HISTORIOGRAPHY OF THE “AGRICULTURAL REVOLUTION™

The Agncultural Revolution has long been described as a widespread tech-
nological change in British farming practice that facilitated a sustainable increase
in agrnicultural productivity. From the early twentieth century until the 196(s there
was little doubt in the minds of histonans that this occurred between about 1760
and 1840 in a movement intimately associated with the Industrial Revolution
(e.z. Beckett, 1990, p. 1; Emle, 1912). This was a phenomenon that enabled the
farming community to feed a population that had grown by ca. 20 million in this
period (Kerridge, 1967; Mingay, 196Y; Turner ef al., 2001, p. 211). Some of the
traditional features perceived to have led to this increase in productivity included:

o parliamentary enclosure of land;

¢ introduction of new farming technology (e.g. the seed dnll);

» new crops and crop rotations;

o improvement in livestock breeding (Beckett, 1990, p. ix; Overton, 1984,
p. 119).

These developments were viewed by historians as being largely facilitated by
a small number of key innovators. Robert Bakewell, for example, became famed
for selectively breeding and improving domestic animals in Leicestershire; his
“New Leicester” breed of sheep fattened quicker and had a greater proportion
of saleable meat, and his “New Longhom" cattle carried a larger amount of fat
(Beckett, 1990, pp. 24-25).

While Marc Bloch recognised, as early as 1931, that the term “Agricultural
Revolution™ was the consequence of a “slow process lasting from the late Middle
Apges to the eighteenth century™ (Verhulst, 1990, p. 17), it was not until the
19605 that many of Lord Emle’s ideas, and the evidence upon which they were
based, were more convincingly challenged; Eric Kernidge was perhaps the most
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influential opponent in this regard. Kerndge ( 1967) forcefully argued that many of
the innovations or practices that were viewed as constituting an eighteenth-century
revolution in agriculture, did not occur at all, were insignificant, or occurred much
earlier (Overton, 1984, p. 121). Indeed, he sought to argue that the Agricultural
Revolution occurred in the sixteenth and seventh centuries and only received
“finishing touches™ from the likes of Bakewell (Kermndge, 1967, 1969). While
Kerridge's interpretation of the evidence was not unquestionably accepted (see, for
example, Mingay, 1969), by the 1970s the period encompassed by the Agricultural
Revolution was generally considered to range from 1560 to I880, occurring in
anywhere up to five stages and “varying considerably in its timing across different
farming regions” (Beckett, 1990, pp. x, 9; Overton, 1996a).

More recent historical studies have broadly divided the study of this subject
into two camps. One school contends that the change in agricultural practice,
previously termed “the Agricultural Revolution,” was not revolutionary at all, but
was rather a long and gradual process, which may have comprised various stages
of significant development that varied considerably in space and time { Allen, 1991;
Beckett, 1990; Thirsk, 1987). The other school has maintained that the concept
of an Agricultural Revolution is valid and asserts that while earlier improvements
in agricultural practice did occur, only the eighteenth and nineteenth centuries are
deserving of that appellation because of the magnitude of change (Campbell and
Owerton, 1993; Mingay, 1989; Overton, 1996a, 1996b; Tumer ef al_, 2001).

Archaeology is well placed to contribute to this field of contention since it
provides a line of enquiry that is independent of the histonical crop and livestock
data upon which the noted interpretations have largely been constructed. Indeed,
a recent archaeological study has lead to the formulation of an altemative un-
derstanding of agricultural “improvements,” arguing that not just one revolution
occurred in the eighteenth and nineteenth centuries but many, with different re-
gions following their own unique trajectories (Williamson, 2002, pp. 158-159).
As both Overton (1984, p. 131; 1996a, p. 12) and Williamson (2002, p. 165)
note, one of the key problems in the analysis of historical data has been that
animal output and improvements in livestock are difficult to measure. Crucially,
zooarchaeological evidence has the potential to redress this problem.

THE ZOOARCHAEOLOGY OF “IMPROVEMENT"

From a methodological standpoint, there are two principal means by which
zooarchaeological data can be used to explore the 1ssue of “improvement™: through

the examination of changes in the conformation (size and shape) of animals, as
established through the measurement of particular skeletal elements, and through

the analysis of mortality profiles.
As Reitz and Ruff (1994, p. 699) note, animal body size is controlled by the

complex interplay of both genotypic (genetic) and phenotypic (environmental)
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factors. In domestic animals, for example, previous archaeological studies have
shown how the conformation of animals can be influenced by environmental
adaptation and geographical origin (e.g. Cossette and Horad-Herbin, 2003; Reitz
and Ruff, 1994) and husbandry strategies (e.g. Higham and Message, 1969).
Analysis of medieval and post-medieval fauna from Britain has also demonstrated
that size and shape change can provide a proxy indicator of deliberate attempts to
“improve” animal productivity (Albarella, 1997; Davis, 1997, Davis and Beckett,
1999). In the latter context, biometrical analyses can provide indications of the
causes of change since tooth size is largely dictated by genotype and is less affected
by environmental conditions during development, while the size of the post-cranial
skeleton can be influenced by both genotypic and phenotypic factors. In effect, an
increase in the size of skeletal elements, in the absence of a size change in teeth,
might signify an “improvement” in nutritional intake, while any change in the size
of teeth could be a consequence of selective breeding or the introduction of new
stock.

Analyses of ageing data also have the potential to identify animal “improve-
ment” since animals that fattened quicker may have been slaughtered at an earlier
age—a development that would have facilitated an increased supply in meat. Such
an interpretation requires the assumption that skeletal maturation (i.e. epiphyseal
closure and dental eruption) was decoupled from flesh growth rates through se-
lective breeding. While historical evidence indicates that this had occurred by
the eighteenth century, with Bakewell's new breeds of sheep being slaughtered
at 2 years of age (Beckett, 1990, p. 25; Chambers and Mingay, 1966, p. 67),
Daniel Defoe, who published a three-volume travel guidebook to Britain in the
17205, noted that bullocks and sheep fattened very slowly (around 4 years of age)
{(Chambers and Mingay, 1966, p. 67). Thus, if the historical evidence is reliable,
it seems unlikely that the separation of skeletal development and soft-tissue mass
occurred prior to the eighteenth century. Moreover, while changes in mortality
profiles are identifiable through the analysis of epiphyseal closure and tooth erup-
tion and wear data, these may be affected by a range of other husbandry decisions,
such as increasing consumer demand for tender meat, the emergence of more
specialised famming (such as dairying and veal production); or changing emphasis
on particular products (such as those required for the wool and cloth trade).

A supplementary means by which selective breeding might be identifiable is
through the presence of certain congenital traits, such as the absent hypoconulid
(third pillar) in cattle and sheep lower third molars (Miles and Grigson, [990),
or the congenital absence of the second premolar (Andrews and Noddle, 1975).
Although it is hypothesised that these conditions might provide indications of
gene flow, the full potential of this technigue is yet to be fully realised (' Connor,
2000, p. 122).

While the benefits of these approaches are clear, such data must not be inter-
preted uncritically. Firstly, we have to question the extent to which a change in the
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conformation of domestic animals in later-medieval and post-medieval Britain is
a marker of increased productivity. If we consider the statement made by Gervase
Markham (a late sixteenth-/early seventeenth-century writer and poet) that “the
larger that every cow is, the better she 157 (cited in Davis and Beckett, 1999,
p. 13), then such an assumption would appear valid. Furthermore, by the sixteenth
century, substantially built Dutch cows were being imported into various parts of
England for breeding ( Trow-Smith, 1957, p. 203). However, we must consider the
evidence presented by Kerridge (1967, pp. 313-314) who, in discussing the new
stock associated with the Agricultural Revolution, noted that while the Midland
Plain pasture sheep produced large quantities of mutton and wool, the animals had
shorter legs. It is equally possible that other “improvements™ may have had no dis-
cernible impact on the conformation of the skeleton, but resulted in developments
of other desired characteristics, such as increased milk production, or finer quality
meat or wool. Finally, it should be noted that “improvement” in one commaodity
might have resulted in deterioration of other aspects of the animal. For example,
while Bakewell's New Longhom cattle were more fatty, they produced less milk
and, despite their superior growth rate, his New Leicester sheep were unsuited to
exposed environments (Beckett, 1990, p. 24).

Clearly, the zooarchaeological data are not unproblematic, but integrated with
other lines of evidence they provide a potentially valuable source of information
regarding “improvements” in animal husbandry in medieval and post-medieval
Britain. In the following sections previous and new approaches to this theme of
investigation are considered.

Previous Research

In the late 199%s, a number of zooarchaeological studies were published
regarding the timing and nature of improvements in animal husbandry in later-
medieval and post-medieval England. By plotting histograms of measurements of
specific bones, an increase in the size of cattle and sheep between the fifteenth
and seventeenth centuries was observed on a number of sites (Davis and Beckeit,
1999, Table II). The size increase in cattle appears to have been rather sudden,
for sheep it was a much more gradual phenomenon, while “improvements™ in pig
and domestic fowl were not observed before the seventeenth century ( Albarella,
1997, p. 21). For the most part, this evidence consisted of post-cranial bone
data, however, evidence from Launceston Castle, Commwall { Albarella and Davis,
1996) and Castle Mall, Norwich (Albarella er al., 1997) (Fig. 1), also revealed
an increase in the size of cattle and sheep teeth. Thus, it was argued that the
variation was at least partly a consequence of the introduction of new stock or
artificial selection. This evidence was initially used to support the arpument of
histonans such as Kerridge, that the Agricultural Revolution occurred earlier than
originally supposed (e.g. Davis, 1997, p. 413), although a later reinterpretation
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Animal Husbandry and Agricultural
Improvement: 'T'he Archaeological Evidence
from Animal Bones and Teeth*

SIMON J. M. DAVIS and JOHN V. BECRKETT

In the choace therefore of vour sheepe, choose the biggest boned, with the best wooll: ... These
sheep . are alwaies the best butchers ware, and poe soonest away in the market”': Gervase Markham,

Cheape and Gawd Hlushandry for the Well-Crdeving of Al Beasts ana Foweles, and for the Genevall
Cwre of thetr Dizeases (London, John Hariaon, 1631}, pp. 108-0,

Agricultural historians have long been aware that a major increase in productivity and
output characternsed the so-called “apricultural revolution’. Usuaally, however, this has
been measured by indirect means: the fact, for example, that English farmers were able
to feed some 3 million more people in 1700 than n 1340, and almest 20 million more
in 1880 than in 1730, Since mouthe were fed without recourse to massive imports —
which would have had sigmificant economic imphcations for the industrial revolution —
and since these increases in output were achieved while the agricultural labour force
was in steep relative decline, the obvious implication is that productivity was increasing.
Measuring such changes has proved complex, partly because data were not collecred in
a systematic fashion prior to the 1870s, and partly because such evidence as we have
relating to prices and rente hardly represents an adequate proxy for productivity. In
general terms, the best material has been for the grain acreage, particularly for wheat
and barley.*

Evidence relating to ammalz, degpate thewr overall importance in the agrncualiral
cconomy, has proved much more elusive, *There is’, as Mark Overton has recenmtly
written, ‘no direct evidence of livestock weaghts or vields of livestock produce which
could be used to measure output per animal before the nineteenth century’’ This is
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particularly unfortunate given that he has argued elsewhere in relation to the agricultural
revolution that ‘the key development was the integration of grass and grain and the
ability to support a higher density of livestock while simultaneously extending the arable
area’.' With stocking densities much higher than in the Middle Ages, wheat and barley
yields, which were at medicval levels until the carly cighteenth century, began to improve
rapidly from about 1710 as the mean yvields of wheat, barley, rye and cats simultaneously
bettered the earlier standards of praductivity ® Campbell and Overton have gone even
further 1o suggest that in Norfolk the technological innovations on the arable were known
as early as the thirteenth century. The reason that they were not more widely used unul
the seventeenth and eighteenth centuries was all to do with developments in the livestock
sector, especially the doubling of stocking densities. As a result, advances in livestock
productivity far outweighed those tor crops, so that the hvestock sector emerges as the
more dvnamic over the whole period from the thirteenth century onwards ”

Overton has taken the view that evidence for livestock prices and for the prices of
their products (meat and wool), and the ratio between the two, might be indicative of
output per animal. T'he price of cattle divided by the price of beef per pound, for example,
should give some indication of the number of pounds of beef per animal. Although he
tried 10 correlate the available evidence, Overton concluded that *unfortunately (and
rather surprisingly) there are no livestock prices series for the century after 1760°. His
conclusion was that ‘for what they are worth, the price-ratios indicate no change in the
productivity of cattle between the mid-sixteenth and the mid-eighteenth centuries, but
an increase for both mutton and wool of some 78 per cent during the first half of the
cighteenth century, in comparison with the preceding century '’

Overton's appreach i1s that of the standard economic/agrarian historian: he uses
straightforward price evidence (where 1t 15 available) to act as a proxy for measuring
animal product output. However, with animals there is a problem of what the data may
indicate. An increase in the sale price of sheep, cattle and pigs mayv reflect not simply
market conditions, but changes in the nature of the animals, changes in feeding practices,
even changes in breeding. Agriculiural historians have never been very confident about
dealing with such matters. For most livestock farmers in the past the emphasis of their
work was on fattening rather than breeding. Improvementsin livestock required selective
breeding, the creation of new breeds, or the improvement of native breeds by crossing
with newer varieues. Crossing of animals, in an attempt to improve the quality of output,
had taken place for centuries, as farmers sought — pragmancally — to improve the weight
and quality of the beasis they took 1w market.

Agncultural historians have undertaken relauvely little work on this aspect of animal
husbandry. The pioneer was G.E. Fussell in the 1920z and 1930s. In 1929 he addressed
the question of ‘whether there was an improvement in the average size of cattle, as meat
supply, in the course of the 18th century’. He sought to do this by collecting together
contemporary evidence of dead weights for animals brought to Smithfield and other
meat markers. Fussell adjudged the evidence ‘confused and unreliable’, and sought
instead to find more about different breeds “to discover how great an increment of meat
was gained by better methods of breeding directed specifically towards that purpose’.
As a result of his rescarches, Fussell concluded that there was an increase in the volume
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of meat production not through any real increase in either the number or size of animals,
but ‘in the change from oxen to horses for ploughing, and the consequent release of
stock for fatting at an carlier age’. Thus, the increase in size = such as it was — together
with ‘the earlier matunty of the beasts’, was his explanation of change in the eighteenth
century, which he thought rather more realistic than vague dead stock figures culled
from contemporary guessimates.” Yet in a number of later articles Fussell was able
really only to describe the different animals to be found in eighteenth-century England,
usually on the basis of contemporary comments, particularly the General ietes produced
for the Board of Agriculture and the work of William Marshall. Such sources seldom
if ever offered the level of statistical accuracy which would enable us to quantfy changes
in the quality, as well as the size, of animaels, and 1n any case — as s well known — many
of the figures quoted in the General Views were often hittle more than impressionistic
comments. Fussell was forced. in other words, to fall back on description rather than
analysis.”

Fussell wrote before there were many statistics available and at a time when the
agricultural revolution was still seen as the product of a handful of heroic figures. As a
result, he thought it best not to go too far: *it would be little less than absurd to belittle
the achievements of the great stockbreeders of the cighteenth century’.™ These
achievements were such that ‘the foundation of all the modemn breeds had been laid by
1800, and they possessed characteristics and possibilities much more valuable than their
ancestors”.' Robert Bakewell of Dishley, near Loughborough, was often regarded as a
pioneer of the agricultural revoluton for his work in stockbreeding, which began around
1745, Bakewell was not alone, but his reputation was forged by his methods. He selected
more rigorously than many of his contemporaries, breeding only from the finest animals.,
His fame rested largely on the 'New Leicester’, a breed of sheep which fattened rapidly
and had a high proportion of saleable flesh to bone.'* What he achieved was a profitable
meat amimal which grew quickly, permitted the farmer a higher wurmover of stock, and
ensured a more efhicient use of grazing resources. Even so, his achievements need to be
kept in perspective. The flesh of the ‘New Leicester' was regarded as ‘coal-heavers’
mutton becausce of the high proportion of fat to meat, and not fit for genteel dinner
parties. Others followed where Bakewell led, but the pioneers often worked with only
a handful of followers, so that it was not until well into the nineteenth century, and in
conjunction with IHigh Farming, that the importance of quality in hivestock spread from
the progressive few to the general run of farmers."”

Intensive mixed husbandry brought a substantial increase in sheep numbers, since
folding or ranging sheep on turnips or clover leys brought advantages in dung and
secondary commercial commodities. Improvements in feed, with the introduction of
forage crops, increased both the number and weight of sheep in mixed farming systems.,
New breeds did not automatically bring carcass weight increases, but they did cut the
age of slaughter which increased the supply of meat and in turn reduced the market
price. The new breeds of sheep were ready for the butcher in two rather than four vears.
As animals were fed for less time before they went to market, and the quantity of saleable
flesh from each animal increased, the price of meat fell. Contemporaries believed that
this produced an increase 1n output independent of the work of the pioneer breeders,
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and consequently selective breeding was only slowly adopted. Progress was further
hampered by a combination of farmer conservatism, the relative backwardness of the
biological sciences, and the lack of attention traditionally paid to grassland.™

To summanse, almostall the work done on animal husbandry has addressed qualitative
issucs because of the difficulty of assessing output other than by price evidence. Most
of the statstical evidence used by Moore-Colyer in volume 6 of the Agrarian History,
together with the appendix to the same volume, was drawn from contemporary data.
Thosc data have now been exhausted, and yet there remain considerable gaps in our
knowledge. Changes in animal size might be important as a means of determining
alternative or additional key factors. Is there, therefore, an alternative approach? The
rest of this paper is primarily designed to look at likely changes in livestock as measured
through size vanations in cattle and sheep bones from medieval and post-medieval
archacological sites. An attempt will be made, albeit of a somewhat preliminary nature,
to look at important questions about the age of slaughter, the relationship between bone
size and amimal size, and the more or less precise ageing of slaughter through teeth
analysis, as well as questions relating to regional specialisation and environmental factors.

The use of archacological bone measurements to help determine when sheep and catle
increased insize, and therefore to try to estimate when improvements in animal husbandry
started, began with the work of Philip Armitage who looked at material recovered from
excavations in the city of London.'” Armitage’s work was part of a research programme
over the past half century in which important developments have taken place in the
study of amimal remains from archaeological sites. This science i1s known as zoo-
archaeology, and one important aspect of it 13 the measurement of animal bones and
teeth, generally mandibular teeth and limb-bones. Cattle and sheep are the obvious
animals to test for increases in size. Armitage found bones of large cattle which came
from levels dated between the thirteenth and sixteenth centuries, and the present article
is 2 continuation of his work using finds from subsequent studies. It will be suggested
that improvements to livestock were indeed under wav at least by the sixteenth century.

The idea of using animal remains in this way as a means of developing our knowledge
of changes in agriculture is quite new 10 historians of the subject. Zoo-archacology is
not mentioned in the pages of the Cambndze Agrarian History of England and Wales,
or in most textbooks, and we are well aware that there are many problems involved with
the interpretation of the data. Itis casy enough 10 assume that an increase in size reflected
an improvement in the ammal, and that therefore animal bone size can be used to indicate
penodsof change. Such an assumption, however, pavsno attention to the age of slaughter.
It may tell us when sheep and cattle increased in size, from which we may assume that
such increases measure improvements in husbandry. We shall, however, not make oo
many assumptions on the basis of the evidence we have gathered: rather, in this article
we shall point to the potential of zoo-archaeological evidence for measuring changes in
animal weights and sizes, and therefore as a potential means of analvsing one other aspect
of the agricultural revolution. By using evidence from English medieval and post-
medieval sheep and cattle we hope to point agricultural historians in the direction of a
source which has previously been neglected, but which may have significant implications
for our understanding of agricultural change.
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Sketch of a bovid skeleton to show the location of the bones whose measuraments are

What follows are two sets of comparisons of sheep and cattle measurements from
archaeological sites (a) synchronous = within the medieval period across England and (b)
diachronous — in various sites through time from medieval through to post-medieval (see
table 1 which also gives the locations of the bones of the animals whose measurements

are discussed below). Figure 1 shows which bones are considered here.

Table 1

Sites with animal bone measurements discussed herein

Site and locavon (arranged
zeographically)

dates (in
centuries) of
main assemblages
of animal bene

source of daa

Closegate, Newcastle

Prudhoe Castle, Northumberland
Coppergate, York

Lincoln

Lexcester The Shires

Castle Mall, Norwich
Whitefraars, Coventry

West Cotton, Northants
Burystead and Langham Road, Northants
St. Frideswides, Oxford
Okehampron Castle, Devon
Exeter, Devan

Launcesion Castle, Cormvall
Camber Castle, Sussex

13th— 17th
11th=19th
carly med
+th-post-med
mid-late med
9th-18th
mid 16th
12th-15th
7th-15th
2th=17th
13th=18th
12th=19th
late 1 3th-1840
¢ 1540-1640

Davis, 1991 [1)

Davis, 1987 (2]

O'Connor, 1986 [3]

Dobnex et al . (1996) [4]
Gidrney, 1991a and 1991b [5]
Albarella, et al . (1997) [6]
Holmes, 1981 [7]

Albarells and Dawis. 1994 [8]
Davis, 1992 [9]

Sualhibrass, 1988 [10)]

Malthy, 1982 [11)

Maltby, 1979 [12])

Albarelia and Davis, 1996 [13)
Connell, Davis and Locker 1997 [14)
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References for this table:

1. Simon J. M. Davis, Faunal Remeains from Closegate I & 11, Newcastle, Tyvue and Wear, 1958 & 1990
Excavaten (1991). HBMC AM Laboratory report 81/91.

2. Simon J. M. Davis, Prudhoe Castle, A Report on the Animal Remains (London, 1987) HBMC AM
Laboratory report 162/87.

3. Terry P. O.'Connor, Hand-Collected Banes from Seven Medieval Deposus at 16-22 Coppergate, York
(London, 1986) HBMC AM Laboratory report 20/36,

4. Keith Dobney, Deborah Jaques and Brian Irving, Of Butchers and Breeds: Report on the Vertebrate
Remains from Vartous Sites in the City of Lincoln (Lincoln Archaenlegical Studies 5, the Lincoln
Archacological Trust, 1996)

3. Loussa ). Gadney, Letcester, The Shires, 1988 Excavations: The Animal Bones from the Medieval Deposits
ar Latde Lane (London, 1991) HBMC AM Laboratory report 37/91. Louisa |. Gidney, Leicester, The
Shires, 1988 Excavations: The Ammal Bones from the Medieval Deposits at St. Peter’s Lane (London,
1991) HBNIC AM Laboratory report 116/91,

6. Umberto Albarella, Mark Beech and Jacqui Mulville The Saxan, Medieval and Post-Medieval Manmyal
and Bud Boner Excavated 1989-1991 from Casile Mall, Norwich ( Norfolk ) (Loadon, 1997) HBMC AM
Laboratory report 72/97.

7. Jonathan M. Holmes, 1981 Report on the animal bones from the resonance chambers of the Whitefriars
Church, Coventry. In: C. Woodfield, * Finds from the Free Grammar School at the Whitefriars, Coventry,
. 1345-¢,1557/)58', Post-medieval Archaenlogy 15, 8§1-159,

8. Umberto Albarella and Simon J. M. Davis, The Saxan end Medieval Anmmal Boxes Excavated 1935-1989
Sfrom West Cotton, Northamptoushire (Londen, 1994) HBNC AN Laboratory report 17/94.

9. Simon J. M. Davis, Sexonr end Medieval Animal Boues from Burystead and Langham Road, Northamts
19841987 Excavations (1992) HBNC AM Laboratery repoet 7192

10.  Sue Stallibrass, ' The Animal Bones' In: C. Scull, * Excavations in the cloister of St. Frideswide's Priory.
1983" Oxomensa (1988) 53, 21-73, pp. 36-60.

11, Mark Maltby, ‘Animal and Bird Bores' In: R. A. Hgham, ‘ Excavations at Okehampton Castle, Devon
Part 2-The Baley ', Devan Archacolagical Seciety 40 (1982) 114<135.

12, Mark Maltby, The Awmal Bones from Exeter 1971-1973, Exeter Archaeological reports (2) (Sheffield
University, Department of Prehistory and Archaeology, 1979),

13. Umberto Albarella and Simon J. M. Davis. ‘Mammals and Birds from Launceston Castle, Cormwall:
Decline in Status and the Rise of Agriculture’, Circaea, 12 (1996), 1-36.

14.  Brian Connell, Simon Davis and Alson Locker, The Post-Medieval Avimal Bones from Camber Costle.
East Sussex, Excovated 196.3-1987 (1997) HBMC AM Laboratory repart 107/97

Large faunal assemblages whose dates span the medieval-post-medieval periods are
not common, and post-medieval assemblages are especially rare. There are all sorts of
reasons why this is the case. Post-medieval man probably used the whole animal more
cfficiently, and disposed of his garbage in a more effective way, than his predecessors,
while the vast range of buildings erected in England since the nineteenth century mav
have destroyed many such deposits. In addition, archaeologists have shown rather less
interest in biological remains from 'late” levels than from carlier ones. However, as table
I shows, in recent vears several medieval and post-medieval bone assemblages have been
studied. These are mostly from castles and towns. Although the numbers of bones from
post-medieval levels are often small, the site of Launceston Castle in Cornwall, with its
large deposits both medieval and post-medieval is a notable exception.'”’

The zoo-archacological evidence suggests that the sizes of animals varied across the
country. This 1s hardly surprising. Indeed, agricultural historians are well aware of the
regional diversity in English agriculture.’ Although the zoo-archacological evidence is
not strong on the point because data have not been collected from every region, it seems
likely that cattle and sheep were smaller in the more outlving regions such as Cornwall
and Northumberland than in central England. In the medieval period there seems 10
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have been considerable variation in the size of cattle and sheep in different parts of the
country. Figure 2 shows plots of some measurements of cattle and sheep bones (cattle
astragalus width and sheep distal ubia width; both of which are frequently taken by
zoo-archacologists). Of course, once we start 1o bring together evidence from such a
wide geography with attendant different environmental factors a variation in the
development of animals across time is almost inevitable.

Table 2
Zoo-archaeological evidence for an increase in size of sheep and cattle. Dates are given n centuries
and are very approximate estimates.

SHEEP CATTLE
Closegate, Newcastle before end 17th -
Prudhoe Castle - 15th-1Gth
Lincoin by first 5 of 16th by mid 17th
Castle Mall, Norwich | 6th-early 18th 16th-early 18th
Whitefrars, Coventry by mud 16th -
St. Frideswide's, Oxford by 17th 16th-17th
Exeter 15th 16th
Launceston Castle, Comwall I5th - 17th 15th-1%th

Figure 2 indicates, however, that sheep and cattle were larger in central parts of the
country (hatched) than in peripheral regions such as Cornwall and Northumberland
(black). The sheep at Launceston, Exeter and Okebhampton, were smaller than ther
contemporarics in Northamptonshire, Norwich, Leicester and York., Similarly, cattle
from Launceston and Northumberland were smaller than cattle from Northamptonshire,
Norwich, Leicester and York. At least within a single county, in this case Northam-
ptonshire, cattle were about the same size in the early medieval period: the cattle from
Saxon levels at Burystead and Langham Road (two miles from West Cotton], are similar
to the medieval ones from West Cotton, and in Norwich both cattle and sheep were of
similar large size in the earlier Saxon levels." Of course, the key to our understanding
may be the source of the animals, which might not necessarily be their final restung
places. Since animals were often traded long distances, even in medieval England, it
could be that the evidence we are picking up reflects the environmental differences
between highland and lowland zones.™

There 15 now also some (admittedly rather scant) zoo-archaeological evidence for
regional differences in post-medieval mes too. The animal bones from Camber Castle
in East Sussex, occupied between ¢.1540 and 1040, indicate that the sheep in early
post-medieval Sussex were larger than their contemporaries in Cornwall and Norfolk.™
Certainly the Cornish historian Richard Carew believed his local sheep were compara-
tively small. Writing 1in 1602 he noted that:

What time the shire, through want of good manurance, lay waste and open. the sheep had generally
little bodies and coarse flecces, so . . . Butsince the grounds began to recerve enclosure and dressing
for ullage, the nataure of the sovle hath alicred 1o a better graine, and yeeldeth nounishment in
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Figure 3.  Cattle size vamationat Prudhoe Castle, Northumberland. Measurements in milhimetres
of astragalus distal width (Bd). Verical scale represents numbers of speamens (From Simon |,
M. Davas, Prudhoe Castle, A Repart on the Ammal Remarns, HBNIC AM Laboratory report 162/87,
1987.
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greater aboundance, and goodnesse to the beastes that pasture thercupon: so as by this meanes
.+« Cornish sheepe come bat litle behind the easterne flockes for bignes of mould, finenesse of
wooll, often breeding, speedie fatting, and price of sale. .. .**

By the cighteenth century we have plenty of contemporary comment as to the varving
size of animals. Daniel Defoe commented 1n the 1720s that the largest sheep were to be
found in Lecestershire, Lincolnshire and Sussex, and the largest oxen n Lincolnshire
and Sussex. The agricultural writer Thomas Davis later remarked on the small breed
of cattle in Devon.™

The key question for agricultural historians relates less to vanations between regions
than to change across time, and here the evidence points unmistakably towards an increase
in the size of cattle and sheep between the hfteenth and seventeenth centuries. This
increase with time can be demonstrated from most sites with an archaenlogical sequence
spanning the medieval and post-medieval periods, and particularly [rom the Exeter,
Launceston Castle, Norwich, Prudhoe Castle and Closegate in Newcastle sites. At
Launceston Castle 1t was clearly not due to random size varniation.* At Closegate, on
the north bank of the River Tyne, in Newcastle, thirteenth- to sixteenth-century sheep
bones were rather small in size, but those from the seventeenth-eighteenth centuries
were generally larger. By the end of the seventeenth century, sheep in the Newcastle
region were considerably larger than their thirteenth—sixteenth century antecedents
At Prudhoe Castle in Northumberland, cattle increased in size between the fourteenth
and seventeenth centuries (figure 3)." In Norwich, stratigraphic control was not
sufficiently exact to pinpoint when cattle and sheep underwent an increase of size, but
they did so some time between the sixteenth and eighteenth centuries.™ A long-run
study of sheep and cattle in Lincoln noted significantly larger specimens in contexts
dated to the first half of the sixteenth century and, for cattle, in specimens dated to the
mid-seventeenth century * At Exeter (figure 4) from the sixteenth century, ‘anincreasing
number of sheep possessed larger bodies and stouter legs' and *there is some indication
that from the sixteenth century onwards the average size of cattle increased’ *” Similar,
if sometimes rather impressiomstic evidence, was found at excavations at Whitefriars,
Coventry," and St Frideswide's Priory, Oxford.”

The most comprehensive picture comes from Launceston Castle in Cornwall (figure
5}, for which alarge number of measurements were taken for medieval and post-medicval
bones. Between the fifteenth and sixteenth centuries, and continuing thereafter, it was
possible to find a substantial size increase in all the cattle measurements. There was also
a change of bone shape with the metatarsals becoming relatively narrower at their distal
ends while the shaft width in relation to length remained constant. The measurements
of cattle astragali at Launceston also show a contemporary shape-change, although the
results are less striking than the metatarsals.” A small but statistically significant increasce
in size was also found in sheep, although somewhat later, primarily between the sixteenth
and early nineteenth centuries. Sheep at Launcestonunderwent their *‘major ' size increase
one or even two centuries after cattle. The size increase of the sheep scems to have been
rather more gradual than that of the cattle.
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Figure 4. Sheep and cattle size varmtion at Exeter. Plots of the mean values of measurements
of several bones (from Mark Maltby, The Awmmal Bones from Exeter 1971-1975. Exeter
Archacological reports, 1979, Shefhield University, Department of Prehistory and Archacology
Samples consisting of less than 10 specimens are shown as open symbols, samples more than 10
are shown as black symbols. GLP: length of the articular end, BT medio-lateral width of the
trochlea, parallel to the axis of rotation of the jont, Bd. distal width, Bp: proximal width. For
details of how measurements were taken see Angela von den Driesch, A Guide (o the Measurement
of Animal Bones from A rehacological Sttes, Peabody Muscum Bulletin 1, Cambridge Mass., Harvard
University, 1976,
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Why should these changes have occurred? The most obvious point to make is that
the variations in bone/tooth size discussed here are not simply an illusion reflecting
differences in the age of slaughter of the snimals. Many of the measurements are for
widths and depths of the articular ends of long-benes whose epiphyses or growing ends
are fused, 1.e. they are fully adult. Once fusion of epiphyses occurs, httle or no further
increase in bone growth can take place. Moreover, teeth such as cattle third molars, once
erupted, cannot increase in size. Unlike fish and many reptiles, measurements of
mammalian bones with fused epiphvses are therefore age-independent. Size mav change
as a result of the effectz of many different factors, Owing to sex-linked size characteristics,
a sudden change in the sex ratio would produce a change in the mean size of a sample
of bones, However, at least in the case of Launceston, there is no evidence for a change
in the sex ratie of cattle to one with a greater proportion of adult males to females.
Moreover, artiodactyl molar teeth show little if any sexual dimorphism.” Certainly at
Launceston the increase in size of the ammal 15 unlkely to have been due to a shitt in
the sexual cempesition of the samples (1.e. from samples with fewer males to samples
with more males), and it is probably safe to rule our a variation of the sex-ratie as a
factor here (see figure 5 at the top right hand side the plot showing the increase in length
and width of cattle third maolar teeth). Another possibility is that the post-medieval size
increase reflects the adoption of the practice of castration. Castration 1s known to delay
epiphvsial closure which permits continued growth of long-bones.™ However, results
from work in progress indicate that castration does not alter the widths of the articulations
of long-bones and most of the measurements considered here are widths. ™ {Animal bones
from archaeological sites are generally broken and so length measurements cannot be
taken.) We conclude therefare that a real (perhaps even a genotypic) size increase must
have occurred in these animals. It is fitting to quote Markham: ‘Teuching the bignesse
of bone, the larger that every cow 1s, the better she is; for when either age, or mischance
shall disable her for the paile, being of large bone, shee may bee fed, and made fit for
the shambles, and so no losse, but profit, and any other to the paile 98 good and sufficient
as her self'.”

Further evidence to support the argument that cattle underwent a real change 1n size
comes from the simultaneous alteration of (a) bone-shape, (as at Launceston Castle,
mentioned above) and (b) the reduced frequency of a dental anomaly at Launceston
between the mid to late fifteenth century and the sixteenth and seventeenth centunes.
In artiodactyls the lower third molar teoth is characterized by having three pillars. The
third pillar, the hypoconulid, is somewhat smaller, and occasionally fails to develop. At
Launceston we recorded 14 out of 108 in the medieval layvers and only 1 out of 47 1n
the post-medieval layvers of cattle Mz wath reduced or missing hvpoconulide. The
probability that such a change is due o chance is less than 3%,

However, there is a further issue which needs to be addressed, the age of slaughter.
If there was change across time, this could skew the analysis, and it 15 clear from the
Launceston evidence that there was such change between the medieval and post-medieval
periods. Analysis of dental eruption and wear stages indicates that in the thirteenth to
fifteenth centuries lesz than 20 per cent of the cattle were under 3 vears old at slaughter,
reflecting perhaps beeves derived mainly from retired dairy/breeding and work amumals.
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The situation later changed with approximately 60 per cent of the cattle aged under
three years, suggesting a shift towards greater emphasis on the production of beef and
dairy products and a countrywide increase in specizhisation. Grant mentions an 'increase
in the percentage of voung animals in later deposits at some sites’, a change which she
attributes to the increasing importance of cattle as meat suppliers. ™ Trow-Smith suggests
that during the sixteenth and seventeenth centuries the cow shifted in importance from
a beast of traction to become a breeder of meat and supplier of milk.* Maltby notes an
increase of voung cattle in the sixteenth century and onwards at Excter,” and Gniffith
et al ., note many more voung cattle jaws in the seventeenth century at Sandal castle.”.
In his summary of animal remains from monastic sites, O'Connor notes that at St
Andrew's priory ‘the fifteenth and sixteenth centuries seem  have scen an increase in
... the exploitation of newly-weaned cattle for veal’, and similar results are now reported
at Lincoln, Norwich, Camber Castle and Launceston **

These zoo-archacological indications of an carly onsct of agricultural improvement in
England support the findings of agricultural historians working from 2 more traditional
viewpoint. [n the medieval period animals were slaughtered relatively old and relatively
small, while in later centuries they were relauvely young, but larger animals. Greater
care and selective breeding of ruminants in the sixteenth and seventeenth centuries was
made possible by general improvements to livestock nutrition — the ntroduction and
spread of new fodder crops, innovations such as water meadows, and the increased use
of horses for cultivation.'” Moreover, this size increase reflects increased sophistication
of animal husbandry.

It follows from the argument presented in this paper that agricultural improvement
in England was already under way in the fifteenth and sixteenth centuries, and that
improvement in animal husbandry should be viewed more as a long-term and gradual
development originating in the fifteenth century, rather than a revolutionary one which
commenced sometime after 1760. Nor is such a conclusion out of line with current
thinking. Overton, one of the few historians in recent vears to quote zoo-archaeological
evidence, has commented that ‘the absence of improvement in the size of cattle is
confirmed by archaeo-zoological evidence which suggests that the increase in the size of
cattle took place between the middle ages and the sixteenth century, rather than later'."
No particular sources are cited for this argument, but this paper suggests there is relevant
evidence to argue for an improvement from the medieval into the post-mediceval period.

Zoo-archacological work can never stand on 1ts own as an indicator of agricultural
improvement, but in view of the relatively poor quality of ammal husbandry data from
which agricultural historians usually work, it offers an alternative means of viewing a
question which 1s widely recognised as important for our understanding of agricultural
change. It may be that there are other ways of measuring productivity which have vet
10 be fully exploited,* but this evidence, drawn from an alternative approach, must point
us 1n a helpful direction for future research. We wonder whether histerical sources tend
to emphasise theory rather than practice and to present an idealised picture of the
achievements of great men, whercas bones have the potential to record practice rather
than theory and to measure the activaty of the populaton at large.

Page |

80



Anmmal Husbandry and Agricultural Improventent 15

Acknowledgements
We are grateful to Sebastian Payne for his encouragement, and to him and Umberto
Albarella, Matt Canti, Paul Halstead and Michael Turner for reading earlier versions
of this article. Umberto Albarella, Mark Beech and Jacqui Mulville kindly allowed us
to quote from their unpublished report on the animal bones from Castle Mall, Norwich.
Simon Davis is grateful to the late Barbara Noddle who, several vears ago, drew his
attention to the debate concerning the beginnings of the Agricultural Revolution.

Notes

1. Eric Kerridge, The Agricultural Revolution (London, 1967; Joan Thirsk, England’s Agricul-
tural Regionsand Agranan History, 1300-1750(London, 1987); ]. V. Beckett, The Agriculiural
Revoletion (Oxford, 1990).

2. ). Thirsk (ed), The Agrarian History of England and Wales, Volume IV, 1500-1630
{Cambridge, 1967); Folwne IV (Cambridge, 1984-5; G, E. Mingay (ed), The Agrarian History
of England and Wales, Volwme VI, 1750-1850 (Cambridge, 1989),

3. M. Overton, Agricudtural Revolution in England: The Transformationof the Agrarian Ecoromy
1300-1850 (Cambnidge, 1996), p. 115.

4. B. M. S. Campbell and M. Overton, ‘A New Perspective on Medieval and Early Modern

Agriculture; Six Centuries of Norfolk Farming, ¢ 1250—¢.1850", Past and Present, 141 (1993).

Campbell and Overton, *New Perspective’, pp. 74, 83, §8. However, R. C. Allen has argued

that late early—modern yields were a good deal ligher than medieval levels,

Campbell and Overton, ‘New Perspective’.

7. Owerton, Agricultural Revolution, p. 115,

8. G. E. Fussell, The Size of English Cautle in the Eighteenth Cenwury ', Agricultural History,
3, 1929, 160-51.

9. G. E. Fussell, ' Animal Husbandry in Eighteenth Century England, Part 17, Agricultural
Hirtory, (April 1937), 96=116; ‘Part 2°, tbid, (July 1937), 189-214.

10.  Fussell, ‘Animal Husbandry Part 17, p. 96.

1. Ihid, p. 97

12, N. Russell, Like Engend 'ring Like: Heredity and Animal Breeding in Early Modern England
{Cambndge, 1986).

13. R.Trow Smith, A History of British Livestock Husbandry to 1700 (London, 1957); A Hustory
of British Lwestock Husbardiy, 1700-1900 (London, 1959); E. L. Jones, The Development
of English Agriculture 1815-1873 (London, 1968).

14. Mmngay, Agrarian History, pp. 313-51.

15. Ihid, pp. 311=51, 973 passim.

16. Philip L. Armitage, ‘A Preliminary Description of Brinsh Caule from the Late Twelfth to
the Early Sixteenth Century’, The Ark, 7 (1980}, 405-13.

17. Umberto Albarella and Simon J. M. Davis, ' Mammals and Birds from Launceston Castle,
Cornwall: Decline in Status and the Rise of Agniculture’, Crreaea . 12, 1906, 1-156.

18. Kernidge, The Agricultural Revolution; Thirsk, England's Agricultural Regions and Agrarian
History, 1300-1750.

19. Simon J. M. Davis, Saxon and Medieval Animal Bones from Burysiead and Largham Road,
Northants; 1984-1987 Excavations, HBMC AN Laboratory report 71/92, 1992; Umberto
Albarella, Mark Beechand Jacqui Mulville, The Saxon, Medieval and Post-Medieval Mammal
and Bivd Banes Excavated 1989-1991 from Castle Mall, Norwich (Norfolk), (1997 HBMC
AM Laboratory report 72/97).

20, H. E. Hallam (ed.), The Agrarian Histery of England and Wales, volume 11, 1042-1350
(Cambndge, 1986); E. Miller (ed.), The Agrarian History of England and Wales, volume 111,
13481500 (Cambridge, 1991).

v

Lo

Page |

81



16

21.

919
P S

o v
i :0-

o
<

%5

‘et
L

i3

34,

Simon ¥.M. Davis and John V. Beckett

Brian Connell, Simon Davis and Alison Locker, The Post-Medieval Animal Bornes from
Camber Castle, East Susiex, excavated [963-1983 (HBMC AM Laboratwry report 107/97,
1997)

R. Carew, The Survey of Cormwall, 1602, pp. 23—+

D. Defoe. 4 Tour Through the Whale Island of Great Britain [1724] (London, 1962); Thomas
Davis, General Viewe of the Agriculture of the Coxnty of Wiltshire (London, 1794).

Albarells and Davis, ‘Launceston Castle' measured over three and a half thousand bones
and tecth. Statistical tests revealed a significant difference in the average size of cattle teeth
and bones and sheep bones between the mid-laie fiftcenth century and the sixteenth-
seventeenth century at Launceston.

Simon J. M. Davis, Faural Rematns from Closegate I & 11, Newceastle, T'yne and Wear, 1988
& 1990 excavations HBMC AM Laboratory report §1/91, 1991 ; Richard Fraser, Caroline
Jamfrevand John Vaughan, ‘Excavation on the site of the Mansion House, Newcastle, 1990°,
Archavologia Aeliana, fifth sertes, 23, 1995,

Simon J. M. Davis, Prudhoe Casile, A Report on the Ammal Renains, HBMC AM Laboratory
report 162787, 1987,

Umbertwo Albarella, Mark Beech and Jacqui Mulville, Norwick (1997),

Keith Dobney, Deborah Jaques and Bnan Irving, Of Butchers aud Breeds: The Vertebrate
Remains from Excavations i the City of Lincoln (1972-1989) (Lincoln, 1996) Lancoln
Archaeological T'rust,

Mark Maltby, The Animal Bones from Exeter 1971-1973, Excter Archacological reports, 2
(Sheffield University, Department of Prehistory and Archaenlogy, 1979).

Jonathan M. Holmes, ‘Report on the Amimal Bones from the Resonance Chambers of the
Whitefniars Church, Coventry’, in C. Woodhield, ‘ Finds from the Free Grammar School at
the Whiefriars, Coventry, ¢, 15345-¢.1537/58", Past-Medieval Archacology 15 (1981), §1-159,
Sue Stallibrass, The Animal Bones’, in C. Scull, "Excavatons in the Cloister of St
Frideswide's Priory, 1985°, Oxemienita 53 (1988, 56-60,

Albarella and Davis, ‘Launceston Castle’. See also Umberto Albarells, *Shape Variation of
Carttle Metapodials: Age, Sex or Breed? Some Examples from Medieval and Post-Medieval
Sites'. Antlopozoologica 25<26 (1997) 3747,

Magnus Degerbdl, ‘Prehistoric Cattle m Denmark and Adjacent Aress’, in A, E. Mourant
and F. E. Zeuner (eds), Man and Cattle - Praceedings of a Symposuen on Domestication at the
Roval Anthropelogical Institute 24-26 May 1960 (1963), 69-79 (Occasional Paper no. 18 of
the Roval Anthropological Insutute, London).

T¢we Hatting, ‘Osteological Investigations on Ouvis aries L', Dansk Naturhistorisk Fyrening
144 (1983), 115=35.

Simon J. M. Davis, 'The Effect of Castration on the Development of the Shetland Sheep
Skeleton and a Biometric Compansen Between Males, Females and Castrates’ [in prepara-
non).

Grervase Markham, The English Hovse-Wife, containing the imvard and outreard vertues which
onght to be in a compleate woman (1637), p. 190.

Albarclia and Davis, ‘Launceston Castle’.

Annie Grant, 'Animal Resources’, in G. Asull and A, Grant (eds), The Countryside of
Medieval England (Oxtord, 1988) pp. 149-201, especially p. 130,

Trow-Smuth, History of British Liwestock Husbandry to 1700

Mazltby, Exeter

N. I. L. Griffith, P. L. ]. Halstead, A. MacLean and P. A, Rowley-Conwy, 'Faunal Remams
and Economy' in P. Mayes and [. A S Butler, Sandal Castle Excavations 1964=1973
{Wakefield, 1083), pp. 341-8.

Terry P. O'Connor, 'Bone Assemblages from Monastic Sites: Many Questions but few
Data’, in R, Gilchrist and H. Mytum (eds), Advances in Monastic Archaeology, (Oxlord,

Page |

82



43

+5.

Ammal Husbandry and Agricultural Improvement 17

1993) BAR British series 227, p. 109; Dobney, et al, Lincoin ; Albarella ev al. Norwich |
Connell, Davis and Locker, "Camber’; Albarelia and Davis, ' Launceston Castle’.
Kermidge, Agriendtural Revolution; Christopher Dyer, Warwickshire Farming 1349~ ¢ 1520 :
Preparations for the Agncultural Revolution(Oxford, 1981) Dugdale Scciety Occasional papers
no. 27: Bruce M. S. Campbell and Mark Overton, ' Norfolk Livestock Farming 1250-1740: A
Comparative Study of Manornial Accounts and Probate Inventories’, Journal of Historical
Geography, 18 (1992), 377-96,

Overwon, Agricvltural Revolution, p. 115,

M. E. Tumer, J. V. Beckett and B. Afton, ‘Taking Srock: Farmers, Farm Records and
Agncultural Output in England, 1700=1830°, Agricultural History Reviewe, 4% (1990), 21-34.

Page |

83



Notes

Page | 84



Page | 85



Page | 86



Page | 87



thebrilliantclub.org



