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Summary

Approximately 6000 fragments of animal (mainly mammal)
bones were recovered from the Romano-British settlement
outside the Romarn fort of Papcastle, The material
derives from four phases, from the late lst century AD
to the late 3rd Century AD, The earliest phase appears
to have contained industrial contexts and material from
some of these was waterlogged and well preserved. The
bulk of the material, however, comes from phase 3 in
the 3rd Century and appears to be domestic refuse, The
commonest species was cattle, which would also have
provided the bulk of the meat represented by the bones.
Most of the other bones come from sheep/goat or pig.
Bones of birds and wild mammals are scarce. An attempt
was made to use half sections of the cattle teeth to
ascertain absolute ages of death from counts of
incremental bands in the dentine., The results were
only moderately successful, probably due to the fact
that most of the teeth appear to come from very old
animals whose incremental bands are tightly packed or
appear to have been resorbed.

Author's address :-

Ingrid Mainland Sue Stallibrass
Faunal Remains Unit Biological Laboratory
Dept of Archaeology Archaeology IT
University of Cambridge Woodside Building
Downing Street University of Durham
Cambridge, South Road

CB2 3DZ Durham DH1 3LE

@; Historic Buildings and Monuments Commission for England



(RN

TABLE OF CONTENTS

INTRODUCTION

METHODOLOGY
¢id)Division of the material
(2yQuanti fication
2)Ageing (i)Teoth eruption, wear and cementum layers
{a) General
(b)) The method used to age the cattle teeth
(ii)Epiphysial fusion
(iiiyCattle Horn Cores
{4iMetrical Analysis
(SrButchery

ANALYEIS
(1rIntroduction
(Z)Freservation and Recovery Methods
(2)A discussion of the material in phase &
(418pecies Abundance

CATTLE
(1)8keletal Belectivity
(ZrAgeing (i)The Cementum layers
(ii3The Age Structure
(SiMetrical Analysis
(drButchery
(S)Fatholagy

SHEEP/GOAT
(118keletal Selectivity
(2XAgeing
(ZiMetrical Analysis
(41Butchery

PIG
(1)Skeletal Selectivity
(2)YAgeing
(3rButchery

OTHER SFECIES

INTERPRETATION, SUMMARY AND CONCLUSIONS

(12)Interpretation
(z)Bummary and conclusions

Bibliography
Tables
Figures
Appendices



T

e

Figure
Figure
Figure

Figure
Figqure

Figure

; Figure

rigur e
Figure
Figure
Figure

Figure

Figure
Figure

Figure
Figure
Figure

M

G

[ N Y

14

15
ig
17

List of Figqures in the text.

The Minimum Number of Individuals, based on
eighteen major element types, cattle.
Fercentage Representation of Elements, Cattle
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Code used in Figure 1 for element types of cattle.
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Horn Core

Skull

Mandible

Scapula

FProximal Humerus
Distal Humerus
Fraximal Radius
Distal Eadius
Proximal Ulna
Fraximal Metacarpal
Distal Metacarpal
Felvis

Fravimal Femur
Distal Femur
Frovimal Tibia
Distal Tibia
Froximal Metatarsal
Distal Metatarsal
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Code used in figures 2 and 11 for element types
in graphs of percentage representation of elements
in cattle (Figure 2) and sheep/goat (Figure 11).

i Mandible : .
o Distal Humesrus
b} Distal Tibia
4 Froximal Radius
=1 Proximal Metatarsal
) Scapul s
7 Felvis
8 Frowimal Metacarpal
9 Avis

10 Atlas

11 Distal Metacarpal
iz Disgtal FRadius

3 Distal Metatarsal
14 Proximal Femuy

15 Fibs ,

16 FProwimal Tibia

17 Lumbar Vertebra

18 Distal Femur

19 Cervical Vertebra
20 Thoracic Vertebra
=1 Froximal Humerus
22 Sacrum

23 Fhalanges
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Code used in figure 10
for element types of

sheep/goat.

1 Horn Core

2 Skull

a3 Mandible

4 Scapula _

= Fraximal Humerus
& Pistal Humerus

7 Humerus Shaft

8 Froximal Radius
= Distal Eadius

10 Radius 8Shaft

11 Froximal Ulna

12 Ulna Shaft

13 Froximal Metacarpal
14 Distal Metacarpsal
15 mMetacarpal Shaft
1& Felvis

17 Froximal Femur

18 Distal Fequr

13 Femur Shaft

20 Froxwimal Tibia

2 Distal Tibia

22 Tibia Shaft

22 Froximal Metatarsal
Z4 Distal Metatarcsal
25 Metatarsal Shaft

Code used in figure 16

for element types of pig.
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Skull

Mandible

Scapula

FProximal Humerus
Distal Humerus
Humerus Shaft
Froximal Radius
Distal Eadius
Fadius Shaft
Froximal Ulna
Ulna Shaft
Froximal Metacarpal
Distal Metacarpal
Metacarpal Shaft
Felvis

Frovimal Femur
Distal Femur
Femur Shaft
Froximal Tibia
DPistal Tibia
Tibie Bhaft
Fraximal Fibula
Distal Fibula
Fibula Shaft
Froximal Metstarsal
Distal Metatarsal
Metatarsal Shaft



.

L )

[PEYCRRT

SE—

2 b

Appendi x
Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

Appendix

wu

9

10

Contents of the appendices.

A list of the contexts which contain animal

bone and their associated phases.

Fapcastle cattle teeth — tooth wear and crown

heights.

The measurements from the cattle bones.

(il Scapulae

(ii) Metacarpals

(iii) Metatarsals

(iv} Horncores

Fercentage representation of elements, cattle.

i) Fhase 1 Cattle (MNI 58, scapulal.

(ii)» Phase 2 Cattle (MNI B, distal Radiusl.

(iii) Phase 2¢(r) Cattle (MNI 23, scapulal.

(iv) Phase 3(fl) Cattle (MNI 32, scapulad.

(v) Fhase 2(p) Cattle (MNI €&, distal
humerus).

Fercentage representation of elements,

sheep/goat.

€1} Fhase 1 Sheep/goat (MNI &, proximal
metacarpald.

(iid Fhase Z Sheep/guat (MNI 32, proximal
metacarpall.

(iii) Fhase 3(r) Sheep/gcat (MNI 4, distal
metacarpall.

(iv) Fhase 3(p) Sheep/goat (MNI Z, distal
metacarpall.

(v) Fhases 3{fl) Sheep/goat (MNI 2, distal
metacarpall.

Sheep/goat mandibles — erupticn and wear

(after Grant 1382).

The measurements from the sheep/gcoat bones.

(i)l Metacarpals

(ii?» Metatarsals

(iii) Scapulae

Fercentage representation of elements, pig.

(i) Fhase 1 Pig (MNI 3, proximal ulna?l

(ii) Fhase 2 Fig (MNI 2, mandible)

(iii) Phase 3(r) Pig (MNI 2, mandible, distal
humerus and pelvis)

(iv) Phase 3(fl) Pig (MNI 2, mandible)

(v} Phase 2(p) Pig (MNI 1, pelvis)

fig mandibles - eruption and wear (after Grant

1982,

Fig measurements.
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Ingrid Mainland and Sue Stallibrass
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INTRODUCTION
This work was undertaken at the Bioclogical Laboratory of the
Department cof Archaeclogy, University of Durham, by Ingrid
Mainland, under the supervision of Sue Stallibrass.

The animal bone studied in this report is freoem an area of
settlement cutside the walls of the Roman fort at Papcastle
in Cumbria. Excavations there in 1984 revealed occupation
layers spanning the late first century A.D. toc the late
thivrd century A.D. Four phases were distinguished. In phase
1 (late first century o early/mid second century) an
industrial area was located in the north of the site with
structural remains, including a large ditch in the south.
This was overlain in phase 2 by foundation layers and
associated structures dating from the early to mid second
century. Durinmg the third century these buildings were
demolished and a massive stone structure constructed in
their place (phase 3). By the mid tc late third century this
menumental building was out of use. Evidence from this final
phase of occupation (phase 4) consists of a large pit,
possibly filled with debris deriving from phase 3, and a
possible structuve.

METHODOLOGY
(1) PIVISION OF THE MATERIAL

The material was examined for epecies composition and
skelétal distribution using the four phase divisions
outlined earlier with several subdivisions.

Phase 3 was examined in three groups: phase 3 foundation
layer (3fl3, phase 3 pit (3p) and the remainder of phase 3
(3r) (see Appendix 1 for context numbers). The animal bone
from phase 3p is derived from the fill of the pit dug in
phase 4. This infill material is believed by the excavator
to be redeposited phase 2 material. It was therefore
decided to treat this as a separate group in order to test
this hypothesis. It was also considered prudent to keep this
pit assemblage separate, in case it contained a mixture of
material from phases 3 and 4.

The material in the foundation layers of phase 3 (3fl)
was not thought to relate to the main occupation of phase 3
and alsa, therefore, had to be considered separately.



P gy, Y

B racacoadEn

[\

The material within sub-phase 3r is derived from the
depusits associated with the construction, occupation and
destruction of the massive stone structure.

For phase 1, an attempt was made to examine differences
between the animal bone within the ‘*“industrial" area of
phase 1 and that from the structural remains. However as the
contexts in the former contained very few bones it was
necessary to¢ consider phase 1 as a whole. Likewise the
sample size in phase 2 made it pointless to sub—divide the
material.

Very little animal bone was present in phage 4 (3B
fragments). As such a small sample size makes it difficult
tc draw any conclusions, this phase is not considered in
depth. )

(2) DUANTIFICATION

The species composition and skeletal distribution were
guantified within the phase groups discussed above using
fragment ctcunts and Minimum Number of Individuals (MNI).
Simple fragment counts formed the basis of this study. Each
bone was identified to element and then to species where
possible. Distinction was made between proximal, distal and
shaft fragments in order t0o allow some indication of the
distribution of skeletal elements and alsc greater accuracy
when calculating MNI. This was only possible for the shaft
fragments which were identifiable to element and to species.
Lang beone shaft fragments which were neot identifiable to
element, and all vertebrae and ribs were not identified to
species but grouped as cattle size or sheep/pig size
fragments.

The use of fragment counts has many problems, the most
serious being the fragmentation potential of bone. A single
bone can, for example, give a fragment count of between 1 and
50 depending on how broken the bone becomes. Furthermore
there is a tendency for the bones of larger animals to
suffer greater fragmentation than those of smaller species.
Cattle bones are more likely to be divided up for cocking
whereas the bones of a sheep, which are a more manageable
size, will generally stay whole. Fragment numbers can
therefore overestimate the importance of species whose bones
have been fragmented, in particular the larger animals.

MNI aveoids this problem by calculating the minimum number
of individuals that must have been present to produce the
number of bones in the sample (Grayson 1984). As MNIs can
be calculated in various ways it is important to discuss how
the method was used. The Papcastle MNIs were calculated for
gach element (e.g. proximal humerus, scapula glenoid cavity?
using the number of right and 1left sided fragments. The
larger value was taken to indicate the MNI for each element
within a phase ; the most common element to indicate the MNI
for each phase.

Calculations of MNIs alsa have drawbacks, the most
problematic being an overestimation of the importance of
species which are represented by only a few fragments. This
is particularly apparent in the FPapcastle analysis when one
compares the percentage representation of red deer and horse
obtained from fragment counts and MNI. In phase 3(fl) , for
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example, B fragments of red deer form only 1% of the total
whereas the MNI suggests a 5% presence.

Ecoth methods can however be said to complement each
other. Larger animale will tend to be overestimated by
fragment counts and smaller ones by MNI. The actual
percentage representation may therefore lie somewhere
between the two.

The information derived from the above methods was used
to evaluate differences in the percentages of species
between the phases and also variations in the element types
of bones present.

(3) AGEING

The age at which domesticates were slaughtered and/or died
can give valuable information about husbandry practices and
the general function of animals in society. Toa evaluate the
age structure of the Papcastle animals several methods were
used: the examination of epiphysial fusion, the eruption,
wear and cementum layers in teeth, and through the study of
horn cores. Each method is given a general discussion
menticning the processes followed and the main problems.
More specific details are discussed later .

(i)Tooth eruption, wear and cementum layers

{a) General discussion of methods.

The eruption and wear stages of the cattle, sheep/goat and
pig teeth were recorded using the method ocutlined by Grant
€1982). Although uwseful in that it allows the division of
mandibles intc groups displaying similar wear from which
some idea of age structure is given, this method has several
drawbacks. The principal weakness is encountered when
attempting to equate the Mandibular Wear Stages (MWS) with
absclute age = the MWS is an indication of increasing wear
and as such gives only a relative age.

In the earlier wear stages, where teeth are still
evupting, mandibles can be aged through the use of eruption
data derived from modern animals of a known age (Silver
19639). This is however problematic as it is known that the
rate of maturity varies bhetween breeds and can also be
affected by factors such as nutrition.

It is with the later stages of wear, where eruption has
ceased, that the main difficulty is found. Due to the
uni form structure of the c<¢entral portions of the molar
teeth, a molar tocth may stay at the same wear stage for
several years. Furthermore the overall wear is affected by
the initial age of eruption - the earlier a tooth erupts the
earlier it is subject to wear. Scoil and fodder type ctan also
affect the rate of wear (Grant 1978). It is apparent
therefore that increasing wear is not scolely dependent aon
increasing age and that any attempt to divide the MWS intwo
possible age ranges using such an assumption could be
problematic. Simple comparison of the MWS patterns between
sites is alsc inadvisable as differences observed may be due
tc variation in nutrition, soil type or breed rather than to
actual age structure.
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An examination of the annual growth rings, or cementum
layers, present in mammal teeth can overcome the problems
discussed above in that an absclute, rather than a relative
age can be calculated. The reliability of this method and
its validity in an archaeclogical context has been much
discussed in recent years and is in general thought to be
of use in archaeclogy (Rackham 19B6, 8&tallibrass 198z ),

Within the melar pad of a tooth a layer of cementum is
deposited annually. This is formed by two bands (incremental
layers): a thick band which relates to the rapid periocd of
growth in summer and a thin band relating to the cessation
of growth in winter. Deposition begins during or just after
eruption . The age of a tooth can therefore be calculated by
adding its eruption age* toc the number of cementum layers
present, or half the number of bands present.

This method also has its problems. To examine the
cementum layers the teeth have first to be sectioned and
then examined under a microscope. This process can be time—
consuming and it is, therefore, not always possible to
section every tooth, as was the case for Papcastle where
chnly 22 cattle teeth were used. No sheep or pig teeth were
secticned. The layers are not always easy to identify and
count making an accurate assessment rather difficult.
Furthermore the method is quite subjective: different
workers may identify different numbers of layers within one
taoth., Finally, the use of eruption ages is again necessary.
As already discussed eruption can vary within a species and
obvicusly will- affect the age calculated for each tocth.The
use =f eruption ages 1is however unaveidable and must be
actepted as an inherent problem in the ageing of
archaeological animals,

by The methoed useéd to age the cattle mandibles and
loose teeth.

The cattle mandibles were recorded for wear using the
method cutlined by Grant (1982). Leoose third lower molars
(MEs) were also recarded (Appendix 2) but loose first and
second lower molars (Mls and MZs) were not due to  the
difficulties in distinguishing between them. Crown height
was measured as it was intended to try and evaluate age
using this information (Appendix 2. This was, however,
impossible as the unworn height is needed for the
calculation and no such examples were present amongst the
Papcastie teeth.

To assign absolute ages to the MWE and tooth wear stages
a selection of Mls, MZs, and M3s were sectioned and examined
for cementum layers. Usually the Ml is chosen for this as it
is the first tocth ¢to erupt and is therefore closer to the
actual age. Furthermore the M1 erupts within a narrower
range than the M2 or MZ and its eruption age is thus more
reliable. The Papcastle mandibles were however qguite
fragmentary, there being only eight with a complete mcoclar
row. It was decided to examine the M2 and M3 in order to age
those jaws where the Ml was lost and alsc to age the loose
M3, which formed the bulk of the evidence.

The teeth were cut in half, longitudinally, by Ms. L.
Bailey, Dept.cof Anthropclogy, Durham, using a slow saw with
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diamond wafering blade. The sections were then examined and
counted by I.Mainland and J.Eradley. Six counts were made
and the average was taken to indicate the number of
incremental bands present. Age was calculated using the
following formul as

Ave. no. of incremental bands + Eruption age
2 of
tooth

Several problems were encountered with the Fapcastle
sample. The teeth were brittle and often broke up when half
sectioned. Even in those brittle teeth which survived
sectioning, the condition of the tooth made it difficult to
count the layers. In many of the teeth, the bands althaugh
present were very hazy and indistinct. It was therefore
decided to make thin sections to try and improve visibility.
The brittleness of the teeth made +this difficult as even
teeth which had been successfully cut in half broke up when
thin sections were made. To try and prevent this a tooth was
experimentally embedded in resin and then thin secticoned.
Although this did seem to work the incremental bands were
not any clearer and to thin section further teeth did not
seem of value. Thin sections are far more destructive of the
teeth than are half sections,

(i) _Epiphysial Fusion

The approximate age at which epiphyses fuse is known in
madern  animals (Silver 19&9). These data have been
correlated with the evidence of epiphysial fusion from the
Fapcastle material ¢to give some indication «of the age
structure represented (see CATTLE (2)ii).

There are a number of problems involved in the use of
epiphysial fusion. The ratic of fused to unfused bones can
be distorted by taphonomice factors, both cultural and non-—

‘cultural, for example the preferential selection of certain

bznes by man and the selective destruction of elements due
to preservation conditions. The most common of these is
undoubtedly the differential destruction of unfused bones as
compared  to fused bones, especially on sites where
preservation conditions are poor. Younger bones are less
dense and will therefore be destroyed before the more vobust
adult bones (Brain 196823, This will be particularly
ncticeable in the smaller species. Although the preservation
conditicons at FPapcastle were in general favourable, one
would expect that the assemblages from phases in which there
was some suggestion of greater destructicon i.e.; phase 3(p?
and phase 2, will be biased towards the older, fused bones.
The ages given to the fusion of the epiphyses can also be
pracblematic. The age at which a bone fuses can vary within a
species and alsc be affected by factors such as nutrition.
The fusion informaticn from modern animals may therefore be
significantly different from ancient breeds. Examination of
the ancient breeds reared today could be wuseful but until
work has been done on this the established woarks on modern
animals have to be used. For this reason Silver's data were
adopted for the FPapcastle domesticates although they may
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slightly overestimate age as mudern breeds have been
genetically selected for early maturation.

Criticism has alsc been levelled on the way in which
epiphysial fusion is used. MWatson points out that "there
will be a considerable age-range over which the element will
fuse, even in an homogenecus population " (Watson 1978),and
it is therefore misleading to express the information as if
it were & single point in time. To avoid this the Papcastle
material was divided intc groups of epiphyses which fuse
within a similar age range (cf tables £,8,10),

(iii) Horn Cores

Armitage has cutlined a’ method through which cattle horn
cores can be correlated with age (Armitage 1982). From a
study of several large groups of material he discovered that
hoern cores can be divided into age-classes by merit of their
size, shape and surface texture. Grigson's work on  the
Chillingham cattle is used to give an age to these classes
(Armitage 19B82).

The Fapcastle horn cores were grouped into their
respective age-classes using Armitage’s classification. It
must however be ncocted that these results can enly be
tentative. As Armitage himself points ocut, the age-classes
are based on the Chillingham cattle and may therefore not
hold true for other breeds. Furthermore Grigson did noct have
actual ages for these animals but had instead to rely on
epiphysial fuwsion and tooth wear data. This may have
affected the calculated ages bearing in mind the problems
discussed earlier. Finally the attribution of a horn core to
a particular group is very subjective,

() METRICAL ANALYSIS

Measurements were taken principally to examine whether sesx
and speties differences cccurred within the main
domesticates at Papcastle. The information derived from the
cattle bones was used to distinguish between cows, bulls and
castrates; that from sheep/goat bones to distinguish between
sheep and goats., Comparison was alsc made between the
measurements of the Papcastle animals and those from three
sites of the same date and/or area.

The various measurements taken c¢orrespond to those
described by von den Driesch (197&).

(S)_BUTCHERY

The examination of butchery marks can contribute to the
overall understanding of an archaeclogical site. From such
evidence it is possible to suggest whether animals were
being slaughtered for meat or being used in other ways such
as in the manufacture of bone artefacts or the production of
leather. Furthermore some indication may be given of social
arganisation or cultural affinities from the way in which
butchery was organised (Aird 19835, Maltby 1985).

Far Fapcastle the butchery marks evident were divided
into two basic groups: those which apparently involved
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division of & bone (chop marks) and those which appeared to
show slice or nick marks thought to be assocciated with
either meat remaoval, if located on the shaft or muscle
attachment, or disarticulation, if located on the
articulation, This information was then recorded
diagrammatically.

To help correlate this evidence with butchery patterns
reference was made to Barone {(1986). From this the areas of
bone to which muscles and tendaons are attached could be
identified and compared with the Papcastle marks. Reference
Wwas alsc made toc animal bone reports such as Exeter (Maltby
1373} where butchery evidence is discussed in detail.

ANALYSIS

&

(i) INTEODUCTION

Almost &000 fragments of animal and bird bone were
recovered, 4000 of which were identified to species., 0Of
these the majority came from the domesticates cattle,
sheep/gzat and pig. Horse and red deer were also
represented (table 13.

(ii) FRESERVATION AND FRECOVERY METHODS

Before any conclusions can be drawn from species
representation etc. some consideration must be given to the
preservation conditicons present and the recovery methods as
these may have considerably altered the patterns visible. On
the whole the preservaticon at Papcastle appeared to be
fairly good. In phase | some waterlogoing was present but
was restricted mainly to the ditch (cont. 3532 ) and one or
two other contexts. To assess the condition of the animal
bone several points were investigated.

Table 2 shows the ratioc of loose teeth against the total
number of fragments found in each phase. This is a crude
test for preservation based on the durability of the
mandible. A high ratioc of lcose teeth indicates that
preservation conditions were paor, resulting in the
breakdown of the less robust mandible. At Papcastle the
ratic is low in each phase although fluctuations do occur.,
The groups showing the highest percentages of loose teeth
are from phases 2 and 2(fl). Those showing the lowest
percentages of locose teeth are from phases 1 and 4.

A further indication was given by the rough division cof
the fragments inte those which were burnt, <hewad,
mineralised, brittle and/or covered in accretion (gravel and
mortar). Table 3 shows this information for each phase. The
percentage of these poorer preserved fragments is low,
implying that the conditions at FPapcastle had not affected
the animal bone to a great extent.

Differences can however be poted in the distributicon of
these fragments between phases. In phase 1, for example,
burnt fraagments were slightly more common which may relate
ta the industrial activities. Brittle fragments and
"accretion" cavered fragments were well represented in phase
two, which was also noted, above (see Table 23}, as having
one of the higher percentages of loose teeth.
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The distribution of chewed fragments was fairly
consistent throughout the phases; however differences are
apparent in the species affected (Table 3). This is
particularly noticeable when the numbers of chewed and non-
chewed fragments of each species, including cattle size and
sheep/piyg size, are compared, there being an emphasis on
sheep/goat bones. To test whether this was significant the
Chi sgquare statistic was used. From this it is apparent that
sheep/goat bones had suffered more from canid chewing than
the cther species (p{ 0.0%f x3}=24%5 df=4, where x}= Chi sgquare
and df= degrees of freedom). It is therefore possible that
sheep/goat will be underestimated particularly when one
cansiders the destructive potential of canid chewing (Payne
and Munson  198%5). Such ‘an emphasis on one species may
indicate differential disposal practices in that the
sheep/goat or smaller animal bones may have been more
readily accessible to scavengers than the cattle bones.

Bulk scil samples wvarying in size between 3 and 14
litres were taken from €3 contexts and wet-sieved to SO0
microns. Only 14 of these €3 samples contained animal bone.
Thiszs material was given a brief examination but was not
catalogued., The animal bone recovered in this way did nat
add to the information given by the khand-picked material,
being composed mainly of unidentifiable cattle sized
fragments. Fraaoments of wvole size rodent were however
recovered from contexts 2B (ss35) and 273 (ss5847). As these
were calcined it is likely that inclusion cccurved when the
depocsit was  formed. Fish bones were not evident. This may
imply that 1little use was made of this rescurce despite the
provimity of the river. Alternatively, fish bones may have
been deposited in otheyr (unsampled or unexcavated) areas of
the site, or have been consumed by pecople or by dogs.

From the above it would seem that the preservation and
recovery methods at Paprcastle are unlikely to have
considerably altered the composition of the animal bone in
the excavated samples.

(iiid A DISCUSSION OF THE MATERIAL IN FPHASE 3.

As discussed earlier phase 3 was divided intoe three sub-
phases because of the possibility that phase Z(p) had been

contaminated by later material and the imprecise
relaticonship of phase 3(fl) with the use of the monumental
structure. Ta examine whether the animal bone in either

phase 3(p} or phase UJ(fl) could have been derived from the
phases apparent on the site, comparison was made «f the type
and frequency of the skeletal elements present in each phase
and sub-phase. The differences were tested using Chi sqguare.
It iz apparent from this that phase 2 foundation layer
was statistically significantly different from phase 1
(psi0.01 x> = 3B.48 df= 7)), phase 2z (p<0.05 x>= 15.42 df =7),
phase 3(r) (pd{0.01 wi= 24,07 df= 73} and phase 3(p) (p<Q.0%
wr = 16.1 df = 7). The origin of the material in the
foundation layers of phase 3 is unkpown. Chi square also
showed that no difference was cohservable between phase 3(pl
and phase 3(r) supporting the earlier suggestion for  the
source of this material i.e.: that the pit, although dug in
phase 4, was filled with residual material from phase 3.
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{iv) SFPECIES ARUNDANCE

Table 1 shows the percentages of the mammals present in each
phase, Birds are not included but are discussed later. EBEoth
MNI and fragment counte are listed. In all phases the major
domesticates: cattle, sheep/goat and pig account for the
vast majority of the identified fragments. Horse and red
deer bones are present in low npumbers. The emphasis was
cbviocusly on cattle which, using both the MNI and fragment
counts, formed at least 704 of the total assemblage. There
appears toc have been 1little change in this dominance
throughout the history aof the site although the cattle MNI
percentage is lower in phases 2 and 3(p). Both these
contained fewer bones than other phases and the difference
may be due to sample size rather than reflecting a decrease
in the relative number of cattle. A similar dominance of
cattle is found in most Foman military sites (King 1978).

MNI and fragment counts show the relative proportions of
sheep/geat and pig to be consistently low and roughly
equivalent to each other in all phases except 2 and 3(p)
where the percentages calculated using MNI increase greatly.
This prochably reflects sample size. The abundance of
sheep/goat may however have decreased slightly through time.

Fed deer was present in phases 1, 34(r) and 3(fllijhorse in
phases 2 and 2(rJ.

There would appear to be an emphasis on domesticates
suggesting that little reliance was put on natural resources
suckh as wild animals and birds. The high percentage of
cattle implies +that this domesticate would have provided
most of the meat within this area of the site.

CATTLE

(1) SHELETAL DISTRIRUTION

Figure 1 shows the MNI calculated for each element in each
phase. Although most of the skeleton is represented to a
certain degree, specific differences do cccur within  and
between phases. However, as bones are not equally affected
by preservation due to differences in their skeletal
structure, it is possible that the variation cbserved within
phases can be attributed to differential preservaticon rather
than cultural selection. To evaluate whether this was
evident at Papcastle the percentage representation of each
element was arranged according to it’'s durability, as
detailed by Brain (1982). This showed a pattern indicative
of preservation to be present in all phases except phase 1
(figures 2 & 32, and appendix 4).

Differences in the type and frequency of skeletal
elements present were alsc visible between the phases
(figures 1, 2 & 3). Variation was, however seen to occur
between particular elements rather than the overall sample.
For example, the relative number of metapodials, skulls and
mandibles are fairly consistent throughout the site’s
history whereas the frequencies of scapulae, for instance,
can be seen to vary considerably as do those of distal
humeri to a lesser extent. Chi sguare was used to test the
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significance of these differences. A more detailed
discussion of the variation between and within phases is now
given.

The type and freguency of skeletal elements in phase 1
differed greatly from those in the other phases (Fhase Z, p<
0.01 %+ =38B.4 df=3; Phase 3(r), p< 0.01 %2=30.24 df=3:Fhace
2Cfly, pd 0,01 %x2= D28.48 df= 8). From figure 2 it is
apparent that the distribution of skeletal elements within
the phase can not be explained by a differential survival of
rcbust and fragile bones as scapulae (which are not the most
durable element) obvicusly dominate the sample. The
relative percentages of limb bones are roughly equal i.e.
there is no emphasis on the distal humerus as is found in
ather phases. .

This distribution is difficult to explain. A scocmewhat
similar pattern was detected in the aszemblage from Castle
Street, Carlisle, a site similar in type, date and function
toe Fapcastle (Rackham n.d.?} Rackham suggests that the
evidence at Carlisle could imply & primary butchery site. A
similar function may perhaps be envisaged for phase 1 in
Fapcastle. The low incidence of limb bones in phase 1 is
furthermore consistent with such a function. The Fapcastle
element percentages are however slightly different from
those at Carlisle, the former having a far greater emphasis
cn the scapula and less of a difference between the
metapodials and 1limb bones. It would therefore be unwise to
suggest with any conviction that phase 1 Papcastle was a
primary butchery site unless other evidence, for example
botanical or étructural, is available to support this.

Although differences are observable between phase 2 and
the groups within phase 3, for example a greater frequency

of horn Cores in phase 2dr) and fewer mandibles in phase
Sifla (%3 =26.94 at 18 df, p<0.0%), figures 1 and Z duo
indicate a consistent patterning in the distribution of

skeletal elements within these phases. In all, the scapula
is again well represented but unlike phase 1 this is nearer
in proporticon to the major limb bones.

The differences between phases 2 and 3(fl} are not
significant (x»=1%5.42 df=8 p>r0.05 ), those apparent probably
relating to sample size. The skeletal distribution in phase
2 appears to¢ be generally consistent with a pocorer
preservation of fragile elements such as the proximal
humerus . However, in both groups the distal tibia and
praximal metacarpal occcur less frequently than would be
gexpected from the affects of preservational factors alone.
This may be explained through & consideraticon of the
butchery patterns observed which suggest that the feet and
hooves may have been detached from fthe limbs through the
distal tibia, radius, proximal metapodials and tarsals.
These bones would therefore be fragmented and have a smaller
chance of survival. The comparative lack of proximal radii
in phase 3(r) may alsl be explained by butchery practices.

The percentage presence of elements in phase 3(r) can
again be attributed mainly to differential preservation as
demonstrated by Brain (19BZ). There is however a far greater
emphasis an horn cores whicth may indicate a change in the
use of this bone. The lack of horn cores in earlier phases
caould imply that they were being used in craftworking and

10
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depusited elsewhere. This is however difficult to prove from
the evidence available. An alternative explanation may be
that horned cattle were only introduced in this pericod,
polled cattle being common before although there is no
evidence of this from the cattle skulls. That horncores are
present but in far smaller numbers in the cocther phases does
hawever show that at least some horned animals were present
in these phases.

In conclusicon, the type and freguency of skeletal
elements deposited in phase 1 is significantly different
from the material deposited in the later phases, the
emphasis being mainly on scapulae. The pattern observable in
phase 1 may indicate a primary butchery site. Whatever the
function behind the distribution in phase L it is apparent
that this was no longer evident in the later phases. Here
the elements represented are consistent with domestic
debris, the emphasis being primarily on the major meat bones
and metapodials. Minor differences do occur between these
later phases but the overall pattern is coensistent.

(2) AGEING

The epiphyseal fusion data and the information derived from
the teeth wvere examined within phases as far as was
possible. The fusion information could be studied separately
for phases 1, 2 and 3. It was however impractical to divide
phase 3 into its component groups. No unfused epiphyses were
present in phase 4. Only the teeth in phases 1 and 2 are

discussed as phases 2 and 4 had few examples. Again phase 3
is not swub-divided. There were insufficient horn cores to

‘allow division into phases.

Figure 4 shows the M.W.8. calculated for the eight cattle
mandibles with complete molar rows. The wear recorded on the
loose M3s is listed in appendix Z.

-¢i) The cementum lavers

The general appearance of the Papcastle incremental bands
was guite poor. Some clear examples did exist, mainly in the
less, worn teeth, but the majority of cementum pads displayed
convoluted, hazy and blotchy bands. The difficulties
invalved in counting such bands are shown by those teeth for
which each count varies considerably (Table 4).

Indistinct and convoluted bands of this kind are often
found in the more worn and older teeth (Rackham 1986).
Ancther feature of older teeth is the redeposition of
cementum resulting in &an under estimation of age. On the
whole, however, I.Mainland?’s and J.Bradley's counts compared
favourably, giving them at least some credence.

The necessary use of eruption ages in this method can
also cause difficulties, particularly with the M2 and MGE.
The results of several researchers who have examined the
rate of eruption in cattle is summarised by Grigson (1'398Z).
It is apparent that eruption varies slightly in ™Mi (5-%
mocnths) and more widely in the MZ (12-30 months) and M2 (2-5
years).

11
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On the premise that ancient cattle wiuld probably have
matured later than their modern counter—-parts, the ages used
in this study were based on the later maturing figures in
Grigson’s table and the upper ranges of Andrews! figures
(Andrews 1982). The latter work was thought to be useful as
several, albeit modern, breeds were examined which may give
& range nearer toc ancient breeds. Obviously this choice is
subjective and is likely ¢o under estimate the age of the
animals (althaugh see Payne, 1984, for a discussion of the
evidence for this). An Ml is therefore taken to erupt at one
year (Andrews ), an MZ at two years (range= 1-2Z years
Andrews, 1.5-2.5 Grigscn? and an M2 at three years {(range=Z-
S years, Grigson).

The sectioning of <the three molar teeth raises some
interesting points. In two examples an M1, MZ and M3 were
examined from a single mandible. Thus a comparison of the
ages calculated for each tooth from the same mandible can be
made (Table S), It is cbvicus +that the ages do not tally.
This could be taken toc imply that either the cementum layers
or the method used to derive age do not give an accurate
reflection of age.

Evplanations can however be suggested for these
deviations., In context 40 the age difference (1 yr) is not
too significant considering the probable biases encountered
in deriving the ages i.e. in counting the bands and in
assigning the most realistic eruption age. If anything such
a small difference may suggest that the eruption ages chosen
are reliable,

The difference between the MI and MZ in context 223 is
rather more problematic. From & comparison with the aother M1
at a similar wear stage the cementum age of this tooth does
seem to be too young., It may therefore be displaying
redeposited cementum. As it was only possible to examine two
mandibles in this way it is difficult to prave or disprove
these explanations. The examination of further examples
would have allowsed a better idea of the reliability of the
Fapcastle cementum layers.

The M2 was used to age the FPapcastle cattle in preference
to Mandibular Wear Stages since there were only eight
mandibles from the site with complete molar rows. Such a
smal]l sample makes it impossible to make any conclusiens on
mortality structure usina mandibles alone. There were
however forty-nine M3s, the majority of which were loose,
Furthermore it was possible +to divide these into phases 1
and 3. Therefore in order to give at least some indication
of age from the Fapcastle teeth, the wear pattern of each M3
was assigned to an age range based on the sectioned M3s
(figure 4). Ml and MZ were not included as it is possible
that they were coriginally asscciated with the M3 and thus
individuals might be counted more than once.

This method is based on several assumptions, all of which
can be questioned.The assumpticns are:

(i) the cementum layers are indicative of age

(i1 the M2 erupts at approximately three years

(iii) the eruption age was consistent throughout the site'’s
history. This is questionable due to possible changes in
nutrition, breed type, etc..

L
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It is cbvicus therefore that the method used to age the
Fapcastle teeth can only give a rough indication of the age
range. This should be noted in the following discussion.

(ii)The age structure

The fusion data (table &) show that although some cattle
were slaughtered between two and four years, the majority of
bones were fused. This implies that most of the Papcastle
cattle had reached maturity. An increase in the preoportion
of youngey animals present may be apparent in phase 3.

The ages derived from the teeth and horn cores agree with
this as there are very,few young examples. Indeed there
appear to be no young animals present from the tooth
information. Taking the fusicon data into consideration one
would ,however, have expected there toc be at least some
younger teeth. Their absence c¢ould be explained by the
poorer preservation of young fragile jaws or indicate that
the eruptiaon age chosen for the M3 is too cld. An
alternative explanation may be that the Papcastle cattle
bones fused later than modern cattle and the fusion ages
used are an underestimate. If it is assumed that the
cementum ages approximately equal actual age, then fusion of
the later fusing epiphyses must have oocurred between at
least four and six years. Rackham has suggested a similar
age of fusion for the Carlisle cattle (Rackham n.d.l. As
both sites are of similar type, age and location such
similarities could reascnably be expected.

In modern cattle breeds, the later stages of fusion ccour
at approximately the same time as the erupticon of the M3,
The youngest 2 at Fapcastle was one which had reached wear
stage f: & tooth fully erupted and fairly worn. Even if the
eruption ages chosen are an overestimate or the epiphysial
fusicon ages an underestimate one should have found newly
erupted or elightly worn 3z, It seems possible therefore
that preservation has affected the younger teeth or that
these were being deposited elsewhere.

Figure 4 zuggests that in both phases 1 and 3 most cattle
were not  killed until they had reached an age between eight
and twelve, a fairly old age for cattle. Such an emphasis on
clder cattle implies that they were net bred primarily for
meat., If so one would expect a higher percentage of animals
which had just reached maturity as it is not economical to
keep cattle for more than ¢.four years when their main value
is meat. It could however be suggested that the absence of
cattle which had just reached maturity is indicative of meat
producticon as these animals would be removed from the
settlement toc be sold. This theory is difficult to prove or
disprave and it is therefore suggested that the Papcastle
cattle were prabably used primarily for a function which
necessitates live animals, such as milk, traction or
breeding stock.

{3) METRICAL ANALYSIS
Cattle scapulae and metapodials were measured primarily to

ascertain whether the population was composed of cows, bulls
or bullocks. Only these bones were used as the measurable
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areas wWere in general extant, unlike for example, the distal

humerus which was often sliced through. Furthermore sample
sizes were thought to be large enough to reveal differences
{number of scapulae = 63, number of proximal and distal
metapodials = 136),

Research has shown that the sex of cattle is
reflected in their skeleton: bones belonging to a cow being
smaller and more slender than those of a bull (Higham and
Message 196%9). Obviously in young animals the difference is
less marked i.e. unfused bones are less likely to give a
reliable indication of the male to female ratio. The
proximal epiphysesz of metapodials fuse before birth and it
is therefore difficult to tell whether this element came
from an adult animal unless the bone is complete. The use of
this bone must therefore be justified.

The majority of the measurements obtained from the
Papcastle metapcdials were from the proximal epiphyses,
suggesting perneps that any conclusions drawn from these
will be erroneous. However it is apparent from the ageing
information that very few voung cattle were present (table 6
and figure 4). Conseguently it is unlikely that many of the
proximal metapodials came from unfused bones.

Measzurements tehken from the scapula were the minimum
width of the neck (SLC) and the length of the glenoid cavity
(LG} (figure B and appendix 3:i). For both the metacarpals
and metatarsals the proximal width {Bp) and the distal width
{Bd) were obtained (figures 6 and 7, and appendix 3:ii and
3:iii).

Sample =izZzes were not theught to be large encugh to
allow an evaluation of the ratio of males to females for
each phase (see for example figure 5). The metrical data is
therefore discussed for the site as a whole. The
conclusions drawn from this evidence concern the totzl
duration of settlement and as such may mask differences in
the ratio through time.

in figure 6 the distribution o©of the proximal
metacarpals and proximal metatarszls appear to be skewed
towards the smaller measurements. There is however sonme
indizatieon that both samples, but in particular the
metacarpal, form a bimodal distribution. In order to examine

whether these distributions were indeed bimodal, the data

was plotted on logarithicmic probability paper ( figure 7).
The width of the proximal metacarpals were shown to form a
bimodal distribution with approximateiy half the sanple
population in each group. The distribution of the proximal
nmetatarsals was more complicated, having a basically bimodal
distribution but with two outliers, one much larger and one
much smaller. Seventy percent of the sample fell within the
smaller sizes. _

Assuming that cows .are in general smaller than
castrates and bulls the implication would be, in the case of
the metacarpalg, that males and females were present in
roughly equivalent numbers. However, the metatarsals suggest
that there was a greater emphasis on the smaller
measurements, i.e. cows. This variation may be explicable
through a consideration of fusion ages. The metacarpal
reaches a wholly fused state earlier than the metatar=zal
i.e. in an animal in which the metacarpal has fused the
metatarsal will still be growing. This factor may have

<
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caused the apparent emphasis on smaller measurements shown
by the metatarsals. This would imply that the proximal
metatarsals were derived from bones in which the distal end
had not fused or had recently fused which contradicts the
ageing information. A more probable explanation may be. that
the method used to analyse the data, namely the amalgamation
of all phases, has affected the distribution.

Armitage (1982) suggests that the size, shape and
robustness of horn cores can be used to indicate the sex of
cattle. Appendix 3:iv lists the metrical information
available from the horn cores. Figure 8 plots +the maximum
width of the core against the minimum width. Armitage
believes the horn core of a bull to be "flattened and owval
in cross-section' wheress a cow will be circilar {Armitage
1882). It is possible that some patterning is visible,

indicating an emphaszis on cows. The identification of this

group is however rather subijective.

The metrical analysis suggests therefore that both
cows and castrates/bulls were present, possibly in equal
numbers although there is some evidence for an emphasis on
cows (metatarsals and horn cores). The age structure of the
cattle bones shows that slaughter did not occur until the
animals had reached eight to twelve vyears. A primary
function az milk producers and breeding stock for the cows
and traction animals for the castrates may be envisaged.
Slaughter did occur until the cattle were toco old to fulfill
these uses.

The Papcastle measurements were compared with those
from three sites: Roman Exeter (Maltby 1979), a third
century ditch at the Roman fort of Piercebridge (Gidney and
Rackham n.d.) and Thorpe Thewles, a late Iron age settlement
in Cleveland {Rackham 1987). These =sites allow the
investigation of several points. Thorpe Thewles,
Piercebridge and Papcastlie are all in the North of England
and could be used to investigate whether differences
occurred in species size within the area between and during
the later Iron age and the Roman period. Exeter was chosen
because it provides a large sample and is of comparable
date. )

The element used for compariscn was the proximal
metacarpal. The mean and standard deviation for each site is
shown in table 7. Comparing the means, the Papcastle
metacarpals appear to be larger than those from all the
=ites in guestion. To examine whether this difference was
statistically significant a student's t-test was used. The
measurements from Exeter were shown to -be significantly
different at p<0.05. The Piercebridge data wWere however
comparable with those from Papcastle, ‘

That the Papcastle cattle were slightly larger than
the Exeter animals correlates with Maltby's observation that
the latter were smaller than average fro the Romanh period in
general {Maltby 1979}. The difference between Thorpe Thewles
and Papcastle could imply that a size increase occurred in
cattle in the WHorth of England between the later Iron age
and the Roman period. This does, however, assume_ that no
variations in size were present in the region. Comparison
may perhaps have been more valid if an Ircn age site nearer
to Papcastle had been used. The apparent similarity between
FPapcastle and Piercebridge does however seem to suggest that
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little variation existed within this general area, at least
in the third century A.D..

() BUTCHERY

The following discussion of butchery practices can only be
tentative. The method applied was not wvery detailed — the
patterns shown are therefore little more tham a general
indication, Pifferential preservation may also have had some
effect, For example, few butchery marks appear on the
proximal humerus which may be an actual vreflecticon of
butchery practice but could as easily be due toc the scarcity
of the proximal humerus. Problems are also caused by canid
chewing which <can oaobliterate butchery evidence (Maltby
19853, Furthermore the butchery evidence was not separated
intc phases although it is possible that practices had
changed within the site's histoery. Figure 9 is a pictorial
representation of the butchery evidence.

(i)The Forelimbs (scapula, humerus, radius and ulnal

The forelimb appears to have been vemoved from the body at
the scapula, This was achieved by either chopping through
the muscle on the glencid or through the neck of the
scapula. The spine of the scapula had been consistently
chopped or sliced indicating the removal of meat from the
shoulder blade.

The humerus may have been treated as a whaole unit since
the proximal epiphyses and shaft bear 1little evidence of
butchery. This is however difficult to prove, there being
very few proximal bhumeri  in total. The distal humeri were
heavily ‘butchered. Two methods of butchery can be
distinguished from these, baoth af which relate to
disarticulatian. The most common 1is shown by downward cuts
through the proximal radius and distal humerus thus
separating these bones. Less commonly disarticulation  was
achieved by the severance of the muscles attaching the
proximal ulna to the humerus and then forcibly separating
the humerus and radius using a knife. Chop marks an the ulna
and knife marks on the distal humerus and proximal radius
indicate this practice. The removal of meat from the humeri
is shown by a heavy concentration of marks on the shaft near
the distal epiphysis.

The radius may have been left as a complete unit as there
are very few examples of butchery marks on the shaft or
distal epiphysis. The latter may indicate that the foot was
separated from the radius through the carpals or metacarpal.
This suggesticon can not however be said with any certainty
as only one carpal and a few metacarpals gave butchery
evidence although, as has already been discussed, the
relative absence of these bones may be related to such a
butchery practice. Nick marks on the metacarpal shaft may
relate to the removal of the skin.

(iidThe hind limb (pelvis, femur and tibial

The hind limb appears to have been removed from the body at
the pelvis. The ball joint of the proximal femuwr was
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commonly found to be sliced at the point where it enters the
acetabulum. Severance at this point is confirmed by the
large number of acetabula displaying chop marks. Nick marks
were common  around the acetabulum and on the ilium, all of
which indicate the filleting of meat from the pelvis.Buch
marks are alsc common on the femoral shaft.

The femur and tibia appear to have been separated in &
gimilar way to the humerus and radius, i.e.: by chopping
downwards through both banes. Gouge marks on the tibia shaft
correlate with . the location of muscle attachments and were
probably caused by the removal of meat.

The calcaneum and astragslus are heavily butchered
suggesting that the leg was separated from the foot in this
area. This ccould be used te give further support to the
sugaestian that the fore limb was divided through the distal
radius and carpals, especially when one ctonsiders the
similarities in the methods wused in the upper bones of the
fore and hind limbs.

Like the metacarpal, the metatarsal has few butchery
marks. Those present show splitting of the shaft and
probably relate to marrow extraction.

(iiidThe vertebral column, skull and mandible

None of the vertebrae show signs of having been split and
there is therefore little indication as to how the spine was
divided. What does seem to be shown 1is the removal of
prominent protUberances eg.the thoracic spine. This may be
consistent with the removal of meat from the vertebrae.
Segparaticn of the skull from the body is likely to have
cccurvred through the axis. On the shkull itself very few
marks were noted. This 1is not however surprising as shkull
fragments from Fapcastle tended to be small and had suffered
muich from modern damage. A half skull  from waterlogged
conditions was however guite informative. This had been
chopped across  the frontal bones in front of  the horn,

pussibly to remove the brain.

Horn cores were remocved from the skull at the base of the
core. Whether these were then used in craftworking is
difficult to tell as few examples ¢of worked bone were found
at Fapcastle and horn would anly survive in  exceptional
preservation conditions.

The mandible was detached from the skull through the
mandibular hinge. The removal of this may have been to allow
the filleting of meat from the cheek . Nick marks on the
mandible suggest the removal of the tongue.

The butchery evidence from Papcastle seems to show the
processes of disarticulation and filleting of meat. There
appears tao be & consistency in the metheds used, which may
indicate soame organisation in the butchery process. As the
material was not divided intc phases it is difficult to tell
whether this uniformity and possible organisation was
present throughout the history of the site, or whether it
was restricted to specific pericds. Some indication  of
change may be given by the slight differences apparent in
the representation of elements between phases.
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(S5 _FATHOLOGY

On only & few of the Fapcastle cattle bones were there signs
of disease or infection. Ostec—arthritis was identified on
twa first phalanges, both of which displayed the
characterigstic extra bone formation and polishing of the
articulation. Ostec-arthritis is a ‘"degenerative disease
affecting the articular cartilage" <(Baker and Erothwell
1980) and can be caused by constant trauma to the joint.

Two cases ¢f spavin were identified. Spavin is most
commonly found in the lower limb where inflammation in the
soft tissues around the bone has stimulated the formation of
new bone, often resulting in the fusion of bones normally
separate. At Fapcastle the latter is apparent in one example
where an astragalus and tarsal have fused together. As no
exostosis is visible it is probable that the articulation
was affected. Similarly a metatarsal displayed exostosis of
the articulation and is probably a slightly milder case of
spavin. Both are likely to be examples of what BRaker terms
cccuwlt spavin which is often a manifestation of osteo-
arthritis. Further evidence for this is shown by the
eburnation and pitting visible on the proximal metatarsal.

Like ostec—arthritis , a factor behind the development of
spavin is thought to be constant trauma to the joint as a
result of heavy work and/or working on hard surfaces. All
the examples discussed above are unlikely to have severely
affected the cattle concerned, causing only a mild degree of
lameness. .

Two thoracic vertebrae had apparently suffered from some
ferm of infection. On one the spine displayed slight
exostosis and pitting. The other had developed a far greater
amount of extra bone and may have become fused to the
adjocining vertebrae. Both these cases would have caused
cansiderable pain.

Infecticn was also present on the proximal articulation
of a femur. The head had fused further down the shaft than
normal and displayed considerable pitting consistent with an
infection. It is impossible to tell whether the bone was
subject to infecticn before fusion thus causing disruption
ar alternatively if the joint had become dislocated before
fusicn causing an abnarmal fusion and infection. In either
case the anpimal would have been in much pain and most
certainly lame.

A possible case of foul-in—the-foot or a similar
infection was detected in a distal phalange which displayed
considerable necrosis of the bone. This beast would alsco
have been rather lame.

The pathological bones discussed above are on the whole
consistent with the other evidence relating to the cattle.
Dstec—arthritis and spavin are common in older cattle,
particularly those used for heavy work., This agrees with the
conclusions drawn earlier from the ageing informaticon where
it was suggested that the FPapcastle cattle were fully
utilised before slaughter. That there were only a few
examples of pathcoclogy may imply that these cattle were guite
healthy. It is however possible that crippled or diseased
animals were disposed of differently.

18



SHEEF/GOAT

(1> SBHELETAL SELECTIVITY

The MNI and fragment counts derived from the sheep/goat
bones were arranged in a similar way to the cattle to detect
differences in skeletal distribution between and within the
phases (figures 10, 11 & 12:i). However the small sample
sizes in phases 2, 3(p? and and 3 (fl1) make it probable that
the distributions visible in these phases are a reflecticon
af fragment number rather than cultural selection or
preservation and these phases are therefore not discussed in
depth. The number of fragments present in phases 1 and 3(r3
were thought to be large enough to allow a detailed
examination,

In phases 1 and 3(r), the emphasis appeared to be on the
metapodials and to a lesser extent the lower limb bones. As
these bones are quite robust, an explanation for this
pattern may possibly lie in preservation conditions rather
than any cultural selection. However, according to the
arvrangement of the information wusing Brain (1982} there does
seem to be an actual emphasis on these elements in phases 1
and 2¢(r) (Figure 10 and appendix S:i & G:iii). Here the
robust bones with & high meat value occur in a lower
percentage than is expected. This may indicate that the
sheep/goat bones in both phase 1 and phase 3(r) were not
general domestic debris. The presence of limb bone shafts
does however refute this idea.

Sheep/goat bone shafts were generally complete with only
the epiphyses missing. It was therefore possiblie to use
these in MNI estimation. Figure 10 shows that the major meat
bearing bones were actuslly present in phases 1 and 3i{rJ.
The shaftg of femora and humeri do however seem to be less
in number than those of tibiae and radii which may again
suggest that the emphasis was not on the meaty bones. It
would however be difficult to say this with any conviction
due to the emall sample size in question ¢ number of
sheep/goat long bone shafts: phase 1 = 26, phase 3(r) = 23).

It is tentatively suggested that the sheep/goat bones in
phaspes 1 and 3¢r} were not derived from general domestic
debris, having a greater enmphasis on the lower limb bones
(aften associated with butchery waste) than on the bones
usually associated with meat. It is however possible that
the distribution apparent was caused by factors other than
cultural behavicur. Canid chewing was shown above to be
particularly prevalent on sheep/gocat bones which may have
considerably altered the distribution of the skeletal
elements.

(2) AGEING

There were very few sheep/goat mandibles and unfused
epiphyses. This is probably a reflection of both the low
percentage of sheep/goat bones in total and the poor
preservation of the unfused elements in smaller animals. It
was not practical to divide this material intoc phases and
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the following discussicon considers this information as one
aroup.

There were thirteen sheep/goat mandibles, five of which
had complete molar rows. The wear for each was recorded
wsing Grant (19823, Mandibular Wear Stages (MWSs) for
complete molar rows are shown in Appendix 6. No sheep/goat
teeth were sectioned and o Silver's eruption ages for
eighteenth century sheep are used to give some indication of
age.

In foeuwr of the mandibles with complete molar rows, the M3
was in the process of erupting. According to Silver's
figures this would give an age of between three and four
years (Silver 1969). The M3 in the other complete mandible
was at a relatively early wear stage and can not be much
clder than five years.

The eight mandibles with incomplete molar rows were again
aged using eruption information. These mandibles were also
compared with the complete molar roawse in an attempt to
narrow the possible age ranges. Such a comparison is
problematic due to the sample size and also the fact that
the sample covers three centuries during which nutrition and
breed may have changed.

Figure 2 shows the possible age ranges calculated for
the sheep/goat mandibles. From this it is apparent that the
majority of the sheep/goat had been killed between two and a
half to four years. Table B ipndicates that there is an
emphasis aon the elements which fuse at between one and a
half and two and a half years. The bones fusing within this
ape range are the metatarsal and tibia, both of which were
the more freguent in all phases. The later fusing limb bones
although present tended to be represented by shaft fragments
rather than the epiphyses, many of which had been chewed. 1%
is therefore suggested that the pattern cbserved within the
fusion data is likely to be reflecting preservation factors
rather than an actual emphasis ocn one and a half to two year
olds. :

One must conclude that the Papcastle sheesp/goats were
kkilled mainly between two and four years, perhaps with one
or two older animals. SBSuch an age range implies that
sheep/goats were being kept primarily for meat. Sheep can
produce both milk and woel until about the age of nine and
if these products were the more important an colder age range
would be expected. This can however only be a very general
assumption due to the small sample size involved.

(32) METRICAL ANALYSIS

Few measurements were taken from the sheep/goat bones. This
was mainly due to the lack of epiphyses. Those which were
present were cften chewed thus making measurement
impracticable. The metapodials were however more complete.
The following discussion considers these bones only.

The width of the proximal and distal epiphyses (Bp and
Bd) were recorded. Shaft width (8D} and overall length (LG
were also measured where possible (Appendix 7). This
informaticon was fthen used to suggest whether goats were
present. Distinguishing between sheep and goats is a
notoricus problem in archaeology, most bones being  very

=20
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similar in both species. Some differences do however oocur
(Boessneck 196%9). 0One of these is in the shape of the
metapodials which are shorter and wider in goats.

The length of the metapodials were plotted against their
proximal widthes to see 1if such a difference was cbservable
in the Fapcastle sheep/goat bones (figure 14). One example
dees fall eoutside the general pattern of the metacarpals,
being shoarter and wider than the others and can therefare be
identified as goat, confirming the visual impressiocn.
Ancther example may be apparent in the metatarsals.

The remaining proximal widths are shown in figure 10.
There wauld appear to be a small greoup of larger
measurements outside the general pattern, however, as
mentioned before, it is difficult to tell whether these came
from fused or unfused bones. A faivr proportion of the
Fapcastle sheep/goats were not mature and it is therefore
praobable that some of these measurements were derived from
unfused bones. The size differences observed may thus be an
indication of age rather than species.

The metrical information suggests that at least one goat
was present in the Papcastle material. Further evidence for
this species is found in a sheep/goat size radius identified
as goat using Boessneck (1969). Although no attempt was made
to determine whether every sheep/goat bone was definitely
goat or definitely sheep, the examples discussed above were
the only fragments which appeared to be cbvicusly different
from the rest.

It was derided not to try and examine whether the sheep
were ewes or rams due to the problems cutlined above: sample
size, probable age bias and alsc the difficulty in
separating rams from goats particularly as  there were no
suitable pelves.

Comparison was made between the Fapcastle sheep/goats and
those from Fiercebridge, Thorpe Thewles and Exeter. Only
complete bone lengths (GL)Y were compared so as to eliminate
the problems caused by unfused examples. The metacarpals
only were uzed as at Fiercebridge and Thorpe Thewles no
length measurements were available for the metatarsal.

The Fapcastle measurements are similar to the ranges
calculated for the three sites with those Exeter and Thorps
Thewles being slightly smaller (table 9). Little further can
however be reasonably concluded from this due to the small
number of metacarpals available for comparison,

The skull of a four-horned sheep was found in  an
unstratified context. As this bone had an appearance similar
to the bones found in the waterlogged deposits of phase 1,
an origin in this phase may be postulated. It would however
be difficult to suggest whether this skull is representative
of the type of sheep kept at Fapcastle as it is the only
example of an almost complete sheep’™s skull recovered.

{4) BUTCHERY

There are very few butchery marks evident on the sheep/goat
bones. This may be dues to the smaller size of sheep/goat
bones which, wunlike cattle, can be more easily uwsed in
cooking without division., Even so one would expect more
evidence relating to disarticulation. A more realistic
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evplanaticon may be that canid gnawing has cobscured ov
destroyed the evidence.

Chop marks on the pelvis, radius and tibia probably do
relate to disarticulation. The pelvis had been chopped
through the acetabulum suggesting that, like the cattle, the
hind limb had been removed at this point. The radius and
tibia had been chopped 1laterally throcugh the shaft. This
could indicate the removal of the feet from the body.

Slice marks around the neck of the scapula probably
relate to the removal of meat from the shoulder blade. There
was however no evidence on this bone or on the humerus to
suggest how the forelimb was removed from the body. Several
metapodials and ¢ne calcaneum bore nick marks which may have
been caused by skinning.'

It is apparent that very 1little can be said about the
butchery practices used on the sheep/goat at Fapcastle due
to the lack of evidence.

PIG
€12 SEELETAL SELECTIVITY

Due to the small number of pig bones in the Fapcastle
collection (n=152) it is very difficult to say anything
concerning skeletal distribution between or within phases.
The following remarks are therefore of a very general and
tentative nature.

There appears to be little difference between phases, all
containing a fairly similar proportion of the major limb

bones and metapodials (appendix 8, The humerus, mandible
and pelvis are more abundant although only by & small
percentage.

The overall impression is of an emphasis on the major
meat bearing bones (figures 1Z:ii & 16). It may therefore be
suggested that this skeletal distributicn represents
domestic debris.

The emphasis on meat bones contrasts with the pattern
displayed by the sheep/goat bones (figure 12:i). This may be
a further indication that the latter do not reflect general
domestic debris or were disposed of in a different way to
the pig and cattle (compare figures 12:i, 12:ii and 3:ivil.

(2) AGEING

The wear on the mandibles was recorded using Grant (19B2).
Only nine mandibles were recovered, four of which had
complete molar rows, These data were ftreated in & similar
way to those for the sheep/goat, using a combination of wear
pattern and eruption stages to assign possible age ranges
(appendix 9 & figure 17). As «c¢criticism has been made of
Silver's ages for pig tcocoth eruption, the ages used were
based on those outlined for later maturing breeds by Fayne
1982, Silver had however to be followed for fusion ages as
there is no suitable alternative.

The fusion data suggests that c70% of the population had
reached maturity and were therefore greater than three and a
half years c¢ld (table 10). This does not however agree with
the eruption ages which implies that the majority of pias
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were slaughtered between cne and a half and three years of
age, with only a few older examples.

This difference may be due to a loss of unfused bones.
Alternatively, there may have been a 1loss of mandibles
although one  would expect poor preservation to affect the
younger and more fragile Jjaws first. Furthermore the
relative proportion of mandibles within each phase does not
appear to be significantly different from the rest of the
skeletaon.

Fraom the information available it is therefore only
possible to say that the Papcastlie pigs were being
slaughtered from at least one and a half to three and a half
years, although a certain percentage of the population may
have lived longer.

This emphasis on immature animals would indicate that pig
were bred primarily for meat. The presence of clder animals
may relate to those reguired for breeding.

(3) METRICAL ANALYSIS

Az very few measurements were available from the pig bones
it is not possible to zay anything concerning the size of
the Papcastle pigs. The measurements taken are listed 1iIn
Appendix 10.

{4) BUTCHERY

There are very few butchery marks on the pig bones. Like the
sheep/goat this may be a result of canid gnawing and the
small size of pig bones compared to those of cattle. Only
eight pig bones bear butchery marks: fouwr pelves, three
scapulae and one astragalus. From this 1little can be said
about butchery practices.

The pelves have all been tut at the acetabulum, removing
the pubis, ilium and ischium. As discussed already for the
cattle and sheep this probably shows removal of the hind

"limb from the body. The pig scapulae also display evidence

similar to those of the cattle. The muscle attachment at the
glencid cavity was sliced through, thus allowing separation
from the humerus., The chop and slice marks on the scapula
sping probably indicate the filleting of meat frem the
shoulder blade. The pig astragalus was sliced in half. This
may be due to hide and/or foot removal.

OTHER SPECIES
RED DEER

Eleven fragments of red deer were recovered from Papcastle.
The most frequent element was the antler (6); other banes
represented were the pelvis 21, metapodials (2) and atlas
(1. All of the antler fragments had been chopped or sliced
and a use in the manufacture of artefacts may be postulated.
The presence of antler does not necessarily indicate the
hunting of deer as antlere can be collected when shed., That
the Papcastle examples were derived from a dead animal is
however suggested by two coronets which had been sliced from
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the skull rather than shed naturally. The metapodials,
pelves and atlas would also imply that deer were hunted.

It is not uncommon to find vred deer on sites of the FRoman
period in Britain. As at Papcastle such fragments form only
a small percentage of the averall sample indicating that the
exvploitation of this species as a food source was negligible
(King 19785.

HORSE

Thirty—ocne fragments of horse were identified, twenty-four
af which came from phase 3(fl). It would be rather difficult
to attribute this to an increased emphasis on horse by this
phase as the fragments 'may all be derived from one animal
{MNI =1).

No  butchery marks were found on any of these which
probably implies that horse was not being eaten (124 of the
cattle bones had been butchered), as does the low percentage
of fragments present in all phases. The teeth were all quite
worn and are likely to have come from old animales. Both
these observations suggest that horse was probably used as a
working animal. However such an assumption can only be
tentative due to the paucity of the evidence.

DOG

A gog tibia was recovered from phase 3(r). The shoulder
height of the animal was estimated (using Harcourt, 1974) to
be roughly 40 ¢cm, about the size of a medium sized modern
terrier

BIED

Twelve fragments of bird bone were recavered from Papcastle.
Little can be concluded from such a small sample and the
fxllowing is merely a brief description of the species
present.

The species identified were chicken (41, Barnacle goose
(12,5reylag goose (l1),crow (1) and crane (5. The fragments
of crane were identified by E.Alliscon. Domestic fowl are

commanly found on Roman sites, cften contributing
considerably to the food source (Maltby 1979). That chicken
was present at Papcastle is therefore not surprising

although the low representation may be.

The Greylag goose is considered to have been domesticated
in Britain by the Roman pericd (Maltby 1979). Dbvicously the
Fapcastle example can contribute little towards this - from
one fragment it would be impossible to tell whether the bird
was domesticated or, like the Barnacle, wild.

Crow may have been used as a food source (Maltby 19730
although a more probable explanation is inclusion in the
deposit by natural causes.

Crane is commonly found in Roman depwsits in England.
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INTERPRETATION, SUMMARY and CONCLUSIONS

(ilInterpretations

The infoermation from an animal bone study ocught to allow
some  insight intoe the function of an archaeslogical
settlement. The f{following is intended as a comment on
possible interpretations using the animal bone only and is
abvicusly dependent on cther archaeclogical information.

There is a significant difference between the animal bone
present in phase | and that in the later phases. This has
been compared with the ,evidence at Castle Btreet, Carlisle
where a primary butchery area had been postulated. A similar
function is tentatively suggested for phase 1 at Fapcastle.
Further evidence is however needed to substantiate this
suqgestian.

In the later phases the patterning has been interpreted
as that of general domestic debris. It is probable therefore
that a change in the function of the excavated area had
czcurred which may relate to the cessation of the industrial
activities.

Animal bone can be used to try and distinguish between
producer sites i.e. settlements where animals are bred and
reared, often for consumption elsewhere, and consumer sites
where animals are not bred but are obtained fram elsewhere.
This distinction is useful as it can allow some indication
of how major sites such as forts or urban settlements relate
to theiry hinterland.

The distinction between producer and consumer is however
not always straightforward as is apparent from the Fapcastle
evidence. Here the age structuwre of the cattle has an
emphasis on very old animals and a comparative lack of three
to five vyear colds. This ctould be uszed to suggest that the
settlement was breeding animals for consumption elsewhereg,
perhaps the nearby fort, i.e. that the primary function of
cattle was for the producticon of meat. The latter age group
are those which are most likely to have been removed from
the site if such a function did exist as it becomes
uneconamical to keep animals much older if their value is
far heat. The absence of very young calves does however
refute this function ,for if animals were being reared on
the site some evidence of infant mortality would be
expected.

The age structure of the pigs and sheep/goate implies
animals reared principally for meat, there being few old
animals. If these species were being bred on the site clder
animale ought to be present, ie.those which had fulfilled
their use as breeding stock. As discussed earlier there may
be several older pigs present but the size af the sample
makes this difficult to say with any conviction.
Furthermore, like the cattle some evidence for infant
mortality should be present. The abhsence of wvery young
animals may of course be explained by preservation
caonditions, in that the more fragile bones of infante had
nzt survived.
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From the evidence available it would be rather difficult
to say with any certainty that the settlement at Fapcastle
was a 'producer’ or a 'consumer'!. Evidence from other areas
af the settlement or indeed the fort itself might help
clarify the picture but it is unlikely that any
straightforward distinction could be made.

(ii? Summary and conclusions

At Fapcastle domesticates were the main animal resouwrce
utilised. There appears to have been 1little reliance on
patural rescurces such as bivds, fish, or wild animals. The
few examples that are present could not have contributed
much to the diet. The main emphasis was on cattle, which
were used primarily for breeding, milk and traction before
slaughter. Sheep/goat and pig were alsoc present but in a
much smaller proportion. Both species were probably bred
primarily for meat. Horse appears not to have been eaten but
used presumably for tracticon or other forms of work.

It would be impractical to try and swugpoest possible
breeds far the domesticates at Fapcastle. The available
evidence does however suggest that both the cattle and sheep
were horned and slightly larger than those found in the Iron
age. The sheep appear to have been two horned although a
four horned example was recovered.

In conclusion, the Papcoastle animal bone shows  that
cattle, sheep/goats, pig and to a certain extent red deer,
horse and bird were explaited.
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Figure 3 : v and vi Percentage Representation of Elements
for cattle {(phase 3(p) and all phases).
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Figure 9 The percentage of cattle bones butchered
(all phases)
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Figure 10 The Minimum Number of Individuals based on
25 element types for sheep/goat.
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Figure 12 Percentage Representation of Elements for
i: sheep/goat (all phases) and ii: pig (all phases).

i: sheep/goat (all phases)
61-80

81+100

ii: pig (all phases)
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Figure 13 The estimated age range for the sheep/goat mandibles
(dotted line indicates possible age range).
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Figure 14 Sheep/goat metapodials, shaft length (GL)
against proximal width (Bp).
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Figure 16 The Minimum Number of Elements for Pig.



Figure 17 The estimated age range for the pig mandibles
{(dotted line indicates possible age range).
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Table 1| The Percentage of Mammals Present

FPhase

3Cr )

3Cfl

2(p?

Species

Cattle
Sheep/goat
Fig

Red Deer
Cattle s
Sheep/pig s
Unid.

Cattle
Sheep/goat
Pig

Horse
Cattle s
Sheep/pig s
Unid.

Cattle
Sheep/goat
Fig

Red Deer
Horse

Dog

Cattle s
Sheep/pig &
Unid

Cattle
Eheep/goat
FPig

red Deer
Horee

Human
Cattle s
Sheep/pig &
Unid.

Cattle
Sheep/gcat
Fig

Cattle s
Sheep/pig s

Cattle
Cattle s
Sheep/pig &

Fragments

N

769
86
o8

2

232
84

215

268
22
7

113
10

140

991
8t
46

“-r

369
27
4&8

928
22
38
24

306
38

259

10z
4

o9

i1
16

A

[o R QT
NALAO

Lol VRS TG
WO

88.0
7.6
4.1
0.2
0.3

0.08

RO R e
WR~N-O

AR N
~ o

100.0

MNI
N A
o8 85.3
6 8!8
3 4.4
i 1.5
8 S3.3
3 20.0
2 12.3
z 13.8
23 70,0
4 1z2.0
2 €£.0
1 3.0
2 &.C
b 2.0
22 8.0
s 5.0
2 2.0
2 SIC)
1 2.5
& &0.0
z2 20,0
1 10.0
2 100.0



Table 2 The Fercentage of loose teeth present in each
phase.

Fhase Number of locse Total number FPercentage

teeth of fragments A
1 47 154¢ 3
2 42 63 7
3Cr) 103 2004 S
2Cfl 140 1600 8
Sipl 13 242 S
e b S0 =

w
m

Totals: 246 €005 Average:
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Table 3 The preservation
of fragments (Totall) and the percentage of the toctal in
each category.

Phase

Fhase 1
Cattle
Cattle s
Fig
Sheep
S/Fs
Unid
Total

Fhase 2
Cattie
Cattle s
Fig
Sheep
S/Fs
Unid
Total

FPhase 3 (r)
Cattle
Cattle s
Fig

Sheep

S/F &

Unid

Total

Fhase 3 (fl)
Cattle
Cattle s
Fig

Sheep

S/P s

Unid

Taotal

Fhase 3 (p)
Cattle
Cattle =
Pig

Sheep

S/F s

Unid

Tatal

Total

769
232
o8
8t
84
215

1544

268
113
7
22
10
140

1%C]

931
336
1€
8¢
a7
468

2031

928
30e
38
38
253

1600

Burnt

1.3
10

(LI LN
(4 3% O 2 %

Erittle Chewed Accretion

0.5
0.3
0.08

o
W

13.

N
L@

w
LI ]
L]

by (2
[ 8 w =l

[y
~

2.1

[ A

Loy
0w oM

[y
~ o

0.7
0.9
14.2
4.0
10

M C =

[y
N,

kR

(WY
o

[ -
INEDRORTY

[WY
x
u

[y

kY
wm

[y
IO |
Yook

[

1=,

[

1.3

condition of fragments showing the number

Mineralized
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Table 4 Cattle Cementum Counts and Age

Fhase

ISEARANSRARANARIES NS E AN S A O O G & O 5 1 2

Tocth Wear
Stage
Mi 12
M1 iz
M1 1S
M1 i4
Mi 1&
Mi 15
M1 15 -
M1 1z
Mi 17
M1 13
M1 17
Mz 14
M3 1%
M3 1S
M3 is
M2 10
M3 12
M3 8
M3 14
M2 iz
M3 14
M3 15
M3 iS

1

-
oo

-

Lol N
Lol SN

16

[
S OoOMmMW

Counts

2 3

4

=1

€ 4 5 5

13 9
12 12

21 16

-

11 13
17 28
iz 10

12 19

15

14

20

12
30

14

b
£
13

15
i3

18

10
&3

14

27

13
10
15

& Ave.Description Age

S
12

15

22

12
=

_—

5.8
11.5
12.7

19.3

10.3
25.7
12.6

19.2

3.8
i1.8
1¢6.3
12.8

convoluted 4

mottled 7
hazy 7
not visible
hary 10
crumbled
unreliable
hazy
blatchy

&

i4
convoluted B
blotchy

1z
hazy

not visible
no lines

convoluted
indistinct
convoluted
not visible
not visible

w 0



Table

Context

040
223

5

Comparison of the ages calculated for
different teeth in the same mandible.

M1 M2 M3
wear age , wear age wear age

14 14 8 14 9
12 4 damaged 12 7
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Table & Cattle Fusicon Data (after Maltby 1979

Fusicn Age

7-18 months
Scapula DF
Humerus DF
Fadius FF

TOTAL

% unfused

24-36 months
Mtec DF
Tibia DF
Mtt DF

TOTAL
% unfused

26-42 months
Calcaneum
TOTAL
% unfused'

47-48 months
Humerus FF
Fadius DF
Uina FF
Femur FF
Femur DF
Tibia PF

TOTAL
% unfused

GRAND TOTAL
“ of tctal
un fused

Fhase 1 Fhase 2
NF F NF F
114 G
& 11
G 13
129 4]
g &
1 4 &
2 1z
3 25 12
i1
1 10
1 10
39
]
1 4
7 3
P i5 1 =
3 1
1 2
3 a2 1 19
8.6 b
7 1%9& i &7
3.6 1.9

NF -~ not fused

F - fused

DF - distal fusion
PE - proximal fusion

Fhase
NF F

95
2 =11

48
2 213
.9

39
23
88

(LIRS Nl O

S

W
w

14
19
17

7

&

3 13
g 77
9

3
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Teble 7 Cocnmparisen of the catile measurements frem Papcastle,
Therpe Thewles, Exeter and Plercebridge

Site Number Proximal Metacarpal Standard
rean {(mm) Ceviaticn

Tapraztle 45 51.¢8 5.8
Eueter 23 £8.38 3.7
Tiercebridge 11 1.6 3.7
Therpe Thewles 18 £0.:2 3.3

bl F F o 2% 4

mhevs P T T I ) -;.C-].\..D_z‘r, |979

by -~ PR 5 .| PUp 3 3
Plercaenriige.e i i e, Blaney and Rackaam, n.C.
~3 - . P S - .. - Fl ]

Thoree ThewleéS..u.umeureona.s machan, 1987
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Table B Sheep/goat Fusicon Data (after
(All FPhases)

Fusion Age
NF
£-10 months
Scapula DF
Humerus DF b
Fadius FF
TOTAL 1
% unfused ()

12-24 months
Mtc DF
TOTAL

7% unfused i1

Ww

20-24 months
Tibia DF
TOTAL

% unfused 20

R B

20-28 months
Mtt DF
TOTAL
% unfused’ 17

By kY

30-36 months

Ulna FF

Femur PF i
Calcaneum
TOTAL 1

% unfused 14.3

26-42 months

FRadius DF

Humerus FF

Femur DF

Tibia FF 1
TOTAL i

% unfused i

K
)]

GRAND TOTAL 9
% of tatal
unfused 11

NF - not fused

F - fused

DF distal fusicn
PF - proximal fusion

Maltby 1379}

-

£ paW

=Y

24

24

10
10

m e [ kD

[Z 1A

0w



Table 9 Comparison of the sheep/goat measurements from
Papcastle, Thorpe Thewles, Exeter and Fiercebridge.

Site Number Length of metacarpal
range (in mm)
Faprcastle = 117 - 125
Exeter 3 112 - 127
Fiercebridge 2 118 — 127
Thorpe Thewles 3 i1z - 125
Sources:
Exeter.cesreeesransa.Maltby, 1973
Fiercebridg&........3idney % Rackham, n.d.

Thorpe Thewles......FRackham, 13987



Table 10 Pig Fusion Data (after Maltby 1573
(All Fhases)

Fusicon Age

NF F

12 months

Scapula DF

Humerus DF 1

Radius PF 1
TOTAL 2
% unfused
24 months
Mtec DF Z 2
Tibia DF 1 1
TOTAL 3 3
% unfused a0
24=30 months
Mtt DF 1 2
Calcaneum FF 2 a2
TOTaL 4 &
% unfused 40
26-42 months
Ulna FF e
Humerus FF 1 4
Radius DF i 2
Femur FF 1
Femur DF 2
Tibia PF 1
Fibula FF
TOTAL S ii
% unfused 31.5
GRAND TOTAL 1z 2z
% of total unfused 39

NF - not fused

£ - fused
DF distal fusion
FF proximal fusion
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Appendix 1
Fhase 1§
12 25 100

154 15 158
188 19& 200
233 239 240

345 347 348
Phase 2
7 9 10

198 231 262

232 334 335

Fhase 3(r)
& 1& Z7
73 832 B4

266 273 z2BB

Fhase 3(fl)

“17 40 z10
318 319 223

Phase 3(p)

00 30e 308

Fhase 4
4 41 4z

Contexts containing animal bone and thelr
associated phases.

101
161
202
243
301

o1
267

336

30

R
ur
[

221

e
[

327

105
162
203
244

03

71
269

=237

28
89
294

Ll 13

[0
L3 b

[
b
Q

i1
162
206
250
298

80

47
120
295

n
I
B

134
165
207
252
359

8z
274

45
122

297

]
ul
m

346

o
o

135
166
208
252

88
275

ou

124
299

260

142
171
213
253

S0
278

a3

127
S01

kY
m
L

Z86

i44
173
217

255

9L
285

oe
130
30z

145
174
218
311

94
204

&2
131
203

M
m
Ln

148
1735
220

338

95

S

&3
204
213

283

151
176
222
340

1]
325

&4
<211

-

152
179
227

3

]
=]

43

153

i84

=y
232

B4+

i10 111

S0

€S

TATT
SR

&8

212 Z449



Papcastle cattle teeth, wear and crown height.

Appendix 2

CONTEXT
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Appendix 2

P4 Ml
WEAR WEAR
10 15
0 0
12 12
12 12

OO0 DOOLOOOOLOOOODOOVOOOD

[ 2

-
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[

M2
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13
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(continued)

M3
WEAR WEAR BONE

IN

YES
YES
YES
YES
YES

YES
YES

YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES

8ECT-

Ml
M3
Ml

M3

CROWN CROWN CROWN
IONED HEIGHT HEIGHT HEIGHT
Ml(mm) M2(mm) M3{mm)
1 b | 22.8
olo
1l 2 23.4
1l 2 34.1
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M1

M3
M3

ot

COO0O0O0ONOODQOLOO0OOOQOOOOUVOONODODONWOD W

L] » - - - » - - L] - L] L - - - L] - L] - - L] - . » L] * L] - L] L ] L ]

b
OO0 ODOOOLLODODOOOWOOLOOOOCVRNROW

~N

~

00000 OO0OCODO0ORLOOOOLOLOLOODOOODLONOOW!M

- - - L] » . - - - L3 - » - » L] L] L] . - L] - [ ] - L]

OO OFOODDOODO0DOOLIOODVWOOLOQLWYWND

s & & & & &

N

COOMHWWOOOLOOOOOLOUOODOODOODOWOWODO

- - - - - - » - L] - L] - L3 [ 3 - L] - - - - - - - ] [ 3

[ [P N

~N

(TYUEY
COONOARONOCOOODDHOOOOVARAOROOO

CONTEXT



Appendix 3

3CiD Cattle Sc

Cattle Measurements (cm)

apul a

Fhase SLC

1

4.69

4.36
4.954
S.34
. 4.41

4.68
4.62
4.44
S.65
4.18
4.39

4. 94
4.74
4.57

3.81
4.54

4,42

~ ¢

quoneaen- D

'3 » L] -

B R N N O I SO N R S

Mmoo Oy

LG

WwaEM
W 00 =
[ 12 -

o
o
11}

LN
~ -
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3Ci) Cattle Scapula {(continued?

FPhase SLC LG
2 5.34
4.91
3 S5.08 S.27
o.78
S.69
S.96 €.18
5.07
. 4,69
4,33
5. 04
4,76
4,98 4.72
4.7%
4,92
S5.42 5.82
4,53 S.14
S5.46

TOTAL €2 Cattle scapula
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3{iiy Cattle Metacarpal

Fhase 8d
1

4.94
4. 84
4.81
5. 04
£.18
S.12
4.8%9
S.28
S.42
5.58
4.27

= -
el

4.92
4.93
5.3z
S.69
4,52
.18
4.83

Bd

4,84
5.36

5.5

D.68
S5.5%9

o
S.32

€.09
4.84
5. 28

4.81

S.14
€.08
4.87
£.04
S.99

4.56
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Cattle Metacarpal (continued)

Phase &d Ep

3 £.14
€.09

S.59

4.7&

5.7

4,4%

4.869

3. 36 S.67

4.4Z2

4.69

S.08

4.76

.55

4,82
4,72
4. 06
4.78
S. 02
S5.36
&.14
5. 96
9.73
€. 26
&.46
4.84

[CLR T
i L

s

!

4,
4.

TOTAL 1 4
Mean .

Mt
u

EBd
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3¢iii) Cattle Metatarsal

Phase Sd
1
2
2
2.64
2.09
TOTAL 2

MEAN

Ep
4.249
4.83
4.36
4.0%
4.12
4.36
4.23
4,32
3.96
3.74
4,04
4.46
4.18
3.76

G) k2

Lo P
M Rk

4,51
4.48
S FE
3. 27
S5.04
4,08
3.91
4.24
2.79
4,24
4.56
2.36
3.77
4.96
4,26

22
4.29

Bd

5.43
5.42
4.59
4.79
5.62
4.98
4.24
4.44

e b
oM~
P N

°.76
4.86
&.03
4.92
4.89
.88
.28
4.91
4.96
4.96
4.5z
S5.43

26
S5.03



Horn Core Measurements

3Civ)

Minimum Basal Diameter

Maximum Basal Diameter
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Appendix 4  Fercentage Fepresentaticon of elements, Cattle

Appendix 4(i) Cattle Phase 1 (MNI 58, scapulad

Element Expected Actual Fercentage
' noe. of no. of Fepresentation
elements elements %o
Horn Core 116 3 2.6
Skull o8 z 3.4
Mand. 116 14 12.0
Cervic.V. 230 =) Z.1
Thaor. VY. 754 17 2.2
Lumb V T 248 ' 1z 2.4
Axis 58 S 8.&
Atlas o8 & 10.3
Sacrum o8 - -
Scapula 1i& 114 =17
Humerus . 116 3 2.6
Humerus D. 11¢6 & 9.2
Fadius F. 1ie 10 8.6
Fadius D. 116 2 2.6
Ulna F. l1e 7 .0
Mtec F. 116 Z0 17.2
Mtoc D. 116 3 7.7
Felvis 116 11 9.9
Femur F. 11& i5 132.0
Femur D. ' l1ie 3 2.6
Tibia F. 11& 1 Q.3
Tibia D. 116 e 2.4
Mttt F ii6 17 14.6
Mttt D. 11& 12 10.3
Fhalan. 1332 29 2.1
Fibs 1508 23 1.5
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Appendix 4 (ii) Cattle Phase 2 (MNI 8, distal radius?

Element Expected Actual Fercentage
na. of no. of Fepresentation
elements elements (43
Horn core 16 - -
Skull 16 1 E.2
Mand 16 2 12.5
Cervic. V. 4C 2 5.0
Thor. V. 104 . 2 1.3
Lumb. V. 4B 2 4.2
Avis g8 2 25.0
Atlas =] - -
Sacrum 8 - -
Scapulsa it iz 75.0
Humerus F. i€ - -
Humerus D. 16 9 oE. 2
Radius F. 16 14 87.5
FRadius D. ie 4 Z25.¢
Ulna F. 16 3 ie8.7
Mte Fa 16 1z 81.0
Mtc D. 16 1z 12.75
Felvis 1& & 37.95
Femur F. 16 g8 =0, 0
Femur D. i6 i .25
Tibia F. 16 prd 12.9
Tibia D. 16 3 37.5
Mtt F. 16 4 25.0
Mtt F. 16 =2 12.9
Fhalan. 192 8.3

[
I &

Ribs =208
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Element

Horn Core
Skull
Mand
Cervic V.
Thor V.
Lumb V.
Atlas
Axis
Sacrum
Scapula
Humerus F.
Humerus D.
Radius F.
Fadius D.
Ulna F.
Mtc F.
Mtc D.
Felvis
Femur P.
Femur D.
Tibia F.
Tibia D.
Mtt F.
Mttt D.
Fhal ang.
Fibs

Expected
no. of
elements

46
4&
4€

- 115 t

279
138
23
23
23
46
4E
46
4&
46
46
46
46
46
46
4&
46
46
46
46

55

598

Actual
ne. of
elements

26

1
15
24
28
38

Appendix 4 (iii) Cattle Fhase 3d(r} (MNI 22, scapula)

Fercentage

Fepresentation
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Appendix 4 (iv) Cattle Phase Z(fl) (MNI 32, scapulal

Element Expected Actual Fercentage
no. of no. of Fepresentation
elements elements (4D

Horn Core &4 7 10.37

Skull &4 3 4.7

Mand G 9 14.0

Cervic V. 160 13 8.1

Thor V. 416 34 8.2

Lumb.V. 132 23 12,0

Axis S22 S 15.6

Atlas o2 14 43.7

Sacrum 32 i 3.0

Scapula 64 59 9z2.1

Humerus F. &4 3 4,7

Humerus D. &4 =9 €£0.9

Fadius F. &4 29 45.3

Fadius D. & 7 10.9

Ulna F. &4 o i14.0

Mtc F &4 =9 45.3

Mtc D. 4 17 Z26.6

Felvis &4 13 20.3

Femur F. =) 10 1.6

Femur D. &4 & 9.4

Tibia F. &4 8 12.3

Tibia D. &4 zZ3 26,0

Mttt F. &4 15 z22.4

Mtt D. &4 i3 20.0

Fhalan. 7&€8 43 &.4

Fibs a2 13 1.6



! Appendix 4 (v) Cattle Fhase 3(p)» (MNI &, distal humerus)

i

Element Expected Actual Fercentage
no. of no. «f Representaticon
elements elements 4
: Horn Core iz - -
H Skull iz i 8.3
Mand 12 2 16.7
3 Cervic V. 30 , =2 £.7
i Thor. V. &S 5 7.7
' Lumb V. 36 2 5.5
Axis = - -
B Atlas & z ICIC RG]
i Sacrum [ 1 16.7
Scapula iz 4 33.3
Humerus F. 12 - -
Humerus D. 1z 10 B3.23
Fadius F. 1z 2 29.0
_ Fadius D. iz 4 2.3
i Ulna F. 1z 2 25.0
k Mtz F. ey 2 i16.7
Mtc D. 1z 1 ]
Felvis 1z =z i6.7
Femur F ' 12 b 16.7
Femur D. 1z - -
Tibia F. 12 - -
Tibia D. 1z i 8.2
Mtt F iz z 16.7
Mtt D. i1z i 8.3
Fhal anges 144 S 2.5
Fibs 156 4 2.6



Appendix § Percentage Representation of elements,
sheep/goat.

Appendix S (i) Sheep/gocat Fhase 1 (MNI &, proximal
metacarpall

Element Expected Actual Fercentage
no. of no. aof representation
elements elements (%)

Horm Core 1z - -

Skull 1z - -

Mand iz 4 333

Cervic V. 30 i 3.3

Thor V. 78 1 1.3

Lumb V. 26 - -

Axis & - -

Atlas £ - -

Sacrum & - -

Scapula 12 IC; 25

Humerus . 12 - -

Humerus D. 1z i 8.3

Fadius P. iz 3 29

Fadius D. - 1z z2 16.7

Ulna FP. 1z i 8.2

Mte F. e 7 58.3

Mtc- D. 1z & S0.0

Felvis 1z 2 16.7

Femur £, 1z o 25.0

Femur D. 12 - -

Tibia F. 1z 1 8.3

Tibia D. iz & 50.0

Mtt . iz 8 6&.7

Mtt D. 12 a 25.0

Fhalang 144 3 2.1

Fibs 15& 15 9.6




e s

Appendix S (ii) Sheep/goat Phase 2 (MNI 3, distal
metacarpal?

Element Expected Actual Fercentage
na. of no. of Representation
elements elements )

3

Horn Care
Skull
Mand
Cervic V.
Thor V.
Lumb V.
Axis
Atlas
Sacrum
Scapula
Humerus F.
Humerus D.
FRadius F.
Fadius D.
Ulna F.
Mtc F.
Mtc D.
Felvis
Femur F.
Femur D.
Tibia P.
Tibia D.
Mttt F.
Mtt D.
Fhalang
FEibs
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Appendix &
metatarsal?’

Element

Horn Core

Skull
Mand

Cervic V.

Theor V.
Lumb V.
Axis
Atlas
Sacrum
Scapula

(iii) Bheep/goat Fhase 3<(r) (MNI 4, distal

Expected

no.

elements

Humerus F.
Humerus D.

Fadius P.
Fadius D.

Ulpa F.
Mtc F.
Mtc D.
Felvis

Femur F.

Femur D.
Tibia F.
Tibia D.
Mttt F.
Mtt D.
Fhalang
FRibs
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Appendix S (iv) Sheep/goat Fhase 3 (p)» (MNI Z distal
metacarpal?d

Element Expected Actual Fercentage
no. of no. of Fepresentaticn
elements elements 4l

Horn Core 4 - -
Skull . 4 . - -
Mand 4 b 25.0
Cervic. V. 10 - -
Thor V., 26 -
Lumb. V. i
Axis
Atlas
Sacrum
Scapula
Humerus F.
Humerus D.
FRadius F.
Fadius D.
Ulna F.
MEc- F.

Mtc D.
Felvis
Femur F.
Femur D.
Tibia P.
Tibia D.
Mttt F.

Mttt D.
Fhalang
FRibse
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Appendix S (v) Sheep/goat Phase 3(fl) (MNI Z, distal
metacarpall

Element Expected Actual Fercentage
no. of no. of Representaticon
elements elements (A
Horn Core 4 - -
Skull 4 - -
Mand 4 s i 25,0
Cervic V. 10 - -
Thor V. 26 1 4.0
Lumb V. 1z 2 17.0
Axis 2 - -
Atlas 2 - -
Sacrum 2 - -
Scapula 4 - -
Humerus F. 4 - -
Humerus D. L 25.0
FRadius F. & -
Fadius D. 4 - -
Ulna F. 4 1 25.0
Mtc F. 4 2 S0.0
Mtc D. , 4 4 100,00
Femur F. 4 - -
Femur D. 4 - -
Tibia F. e 1 25.0
Tibia D. 4 1 25.0
Mttt F. 4 i 25.0
Mtt D. 4 2 S0.0
Fhialang 48 - -
Fibs gz - -



PRETRVSERINN

Appendix &

Fh

(GEDEOEGEORORG Rl o o

cont.

105

19
1354
ig4
220

70
213
221

30
=36
237

-

[ g

rFrrrramalrrEarag

d.

SW.
Via

dP2 dF4 Mi
/P2 /F4
d.vw d.n f
devw d.- f
sW W a
-
d.- d.— a
= - a
d.- d.- <
d.vw d.- a
d.- d.d d
W f a

~ deciducus

— Worn

- slightly worn
- VEery worn

oo (anm

Sheep/goat Mandibles - eruption and wear
(after Grant 1982)

MWS

23
z20
29
36



Appendix 7 Sheep/gcat Measurements (cm)

7¢iy» HMetacarpal

{all phases? GL 8D Bp
12.24 1.27 2.04
11.72 1.2 2.03
1.29 2.07
1.2%9 Z2.84
» 1-76
Z2.43
cunf) 1i0.36 1,32 2. 04
12.55 1.3 2.12
tunf) 11.77 i.32 Z2.06
1.31
Z.24
2,19
1.18
11.54 1.14 1.392
1.14 1.96
1.26
Z. 04
2. 24
2.09

Z2.84

ul
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Ed
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7¢ii) Sheep/goat Metatarsal
(all phases) GL Sd

1.02

1.38

10.76 1.0%9

1.0z

1.01

tunfri.22

1.07

1.18

11.98 1.01

1.05

unf)l .72 1.45
tunt) 9.22 1.55

TOTAL 4 12
MEAN 10,42 1.17

.

7¢iii? Sheep/goat Scapula

{all phases? SLC L&
1.7
1.74 272
1.5¢6

TOTAL ) 1

Mean 1.6

w
sl

[
N W e DN
[ SR LR

(L]

. -
.

[y
m
E

Bd




Appendix 8

FROSTI—

Fmmegn

Element

Skull
Mandible
Atlas
Axis
Sacrum
Scapula
Humerus F.

Humerus shaft

Humerus D.
FRadius F.

Fadius shaft

Fadius D.
Ulna F.
Ulna D.
Mtc. F.
Mte. D.
Felvis
Femur F. ‘
Femur shaft
Femur D.
Tibia PF.
Tibia shaft
Tibia D.
MEtt. P.
mMtt. D.
Fhalanges

Expected

NC.

elements

b A
yRuRuNuRuEoBuEnN ol RN uBuNE RO RN RGN R E]

[y
b
OO

Actual

NGo.

elements

1
1

I PR R [ | e p)

B b o

Fercentage FRepresentation of Elements, pig.

Appendix B (i) Pig Fhase 1 (MNI 3, proximal ulnal

Fercentage
Representation
L)

23.3
16.7
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Appendix 8 (ii) Fig Phase 2 (MNI 2, mandible)

Element Expected Actual FPercentage
no. of no. of Representaticn
elements elements (%)

Skull 2 - -

Mandible 4 2 S50.0

Atlas 2 - -

Avis 2 - -

Sacrum 2 -

Scapula 4 1 25.0

Humerus F. 4 -

Humerus shaft 4 ¢ - -

Humerus D. 4 - -

Fadius P. 4 -

Fadius shaft ) i 23.0

Fladius D. 4 -

Ulna F. 4 - -

Ulna D. S ) - -

Mtec. P a2 - -

Mtc. D. 22 - -

Felvis 4 - -

Femur F. 4 - -

Femur shaft <4 - -

Femur D. e ) - -

Tibia F. 4 - -

Tibia shaft 4 1 25.0

Tibia D. 4 -

Mtt. F. 32 - -

Mtt. D. 3z - -

Fhal anges 96 - =
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Appendix 8 (iii) Pig Phase 3 (r)

Element Expected
no. of
elements

Skull
Mandible
Atlas

Axis

Sacrum
Scapula
Humerus P.
Humerus shaft
Humerus D.
Fadius F.
Fadius shaft
Radius D.
Uina F.
tlima D.
Mtc. F.

Mtc. D.
Felvis
Femur F.
Femur shaft,
Femur D.
Tibia F.
Tibia shaft
Tibia D.
Mtt. F.

Mtt. D.

Fhal anges

[ORO]

b bbb AR ALALEALEDLLEALRNBNRKNARN

Ui )

(MNI 2, mandible,

distal humerus and pelvis!

Actual
no. of
elements

I KRN}

[ I I

[ I R I |

(Il A

Fercentage
Representation
CA)

0.0
100.0
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Appendix 8 (iv) Pig Fhase 3(fl) (MNI 2, mandible)

Element Expected Actual FPercentage
no. of no. of Representation
elements elements oA

S0.0

Skull
Mandible
Atlas

Axis

Sacrum
Scapula
Humerus F.
Humerus shaft
Humerus D.
Radius FP.
Fadius shaft
FRadius D.
Ulna P.
Ulna D.

Mtc. F.

Mtc. D.
Pelvis
Femur F.
Femur shaft
Femur D.
Tibia F. ,
Tibia shaft
Tibia D.
Mtt. F.

Mtt. D.
Fhalanges

I K

[ |
+2 B
o

1
f

L

ReEbE,aEbELNLEAMALARELEDAEANNNEAERN
(S |
b
]
o

!

o
oM R
[
[y
o

1



Appendix B (v) Pig Phase 32 (p> ((MNI 1, pelvis)

Femur shaft
Femur D.

Element Expected Actual Fercentage
no. of no. of Representation
elements elements (4D

Skull 1 - -

Mandible 2 - -

Atlas i - -

Avis 1 - -

Sacrum 1 - -

Scapula 2 - -

Humerus F. z * - -

Humerus shaft 2 1 S50.0

Humerus D. z2 -~

Radius F. z - -

FRadius shaft zZ - -

FRadius D. 2 - -

Ulna F. Z - -

Ulna D. 2 - -

Mtc. P. 1& - -

Mtec. D. 16 -

Felvis 2 Z 106.0

Femur F. = - -

Tibia P. A = - -

Tibia shaft 2 - -

Tibia D. = - -

Mtt. F. 16 - -

Mtt. D. 16 - -

Fhalanges 48 - -



Appendix 9 Fig Mandibles - eruption and wear
(after Grant 1982)

Pl  Cont. g dFi drFz dF3 M1 M2 M3 MWS
/F1 /FZ /F3

1 152 L - W - k e c 3
1 353 L. - w, h f b C 19
i 358 L "] w e K e c 33
b 208 L - - - k b -
2 267 - - - - - B
2 266 |3 - - - - h c
I =283 L - - - - - 0.5
3 1€ 154 - - d J - -
2 204 L - - - m h d 39
3 211 K - - g - b C

d. — deciduous

We = WOrn

sl. - slightly worn

VW. — VEery warn
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Appendix 10 Pig Measurements

Measurements

Fig

(all phases:?

Scapula SLC LG
1.99

Total i



