BRANCASTER s DISCUSSION ~ Additional perasraph on animal bones/economy

The interpretative limitalions prosentind by the eroded ncture
of the archaeology of the excavabed area extend to considerghion of the
aite economy as evidenced by the animal bovnes o liore gpecifically one
cannot establish the functional relabtlonship betuecen the sebtlement area
examinced and the fort area and hence it is not possible to gauge the
extent to which the caimal bone assemblage fron the cxcovabtion reflects

the particular demands of the military garricon .

It is clear from the anlimal bone evidence thalb complebtc@ animslo

were being butchered on cite ; The predominance of mature animalg in the

abttle and sheep assembloges indicates that these onimals were not being
exploited solely for meat and hide bul thol the cattle rere being
utilised as draught enimaols mud/or for nillr end the sheep for wool « To
what extent these primary uses are reluted to the fort cnd selttl-owent at
Brancaster it is Dbeyond the limits of the cvidence to sgye. The comprrabi
snall quantities of horse hones would scey to indicete oitler thob the

disposal of cavelry eanimels did not involve slan bibcr on cite or fhed
the cevalry did not form a significent part of the garrizon Liedore the
setbtlement orea examined was largely abandoned in the foubh contun Aeb,
It is interesting to note in this conbext that the horse bones recorerad
were those of small sturdy animals . Otherwise ‘he economy of *the silte
clearly involved some small=-scule pig-rearing «nd the Lecping of dorgiic
fowl 4 supplenented by wildfouling end the ewploit: lion of th~ RIRT .
coastal pos 1clon e8 evidenced by the molluscan rem-ins end the 1 b

of whalebone ,
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Author's Prefacc

The excavations at Bromcaoster in I974 =nd IJT{ geuevolod a
considerable volume of deta and materiel o lor {¢his recson the produchion
the report and archive has been o long process and iunvolvad tho vorl:

of many pecple 4 as is evidenced Dy the liglt of contbributors . I o
grateful for +the forebearince of those specialist contributors whooe
vorlz was submitted some considerable time prior o tho appecruince of fhis
voluune ; The authorz of the pottery ond animal bone reports hov. :sko

me o point out that these reporis were coupletced in substo uu.vdm IeOT

and hence do not Hake account of informotion vhich hos become wvailolln

gince that time e

(]

since the commencoment of the progrwmue of “orl: looding Go

the production of this report there have been furbher shifts in albbitu’e
1o the publication of the results of archeeological ciwcovoatbtions 4 most
recently expressed in the report of the Joint Uoriing Pruly of the GLA
cad Doll 'The Publication of Archroologicel licrwvebions'(I983) o T
grateful Yo the Lditorinl Comnibiee for their recosmiltion that «ltlhough
this report does not confdrm in a number of aspects Lo I904 reuircmcnbs
it h=s been impractical for a number of reasouns to abtoupt o wjor '

revision of its structure .

John Hinchliffle

February 1964
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THE ANIMAL BONES

By S M Wall, P Langley and R T Jones

INTRODUCT TON

The animal bones from the excavations at Brancaster by the Department of

the Environment's Central Excavation Unit in 1977 came from an even distribu~

tion throughout the excavated area to the west of the fort. Chronologically,

the site spans a period

r
of approximately// millennia from Neolithic 1o post-—-Roman

times. This has been divided into seven groups for assessment of the bone

remains, corresponding to the phases in which the archaeclogical evidence has

been studied. These are Neolithic, Beaker, Bronze Age, Iron Age, earlier Roman

{phasesf-9) later Roman {phasesk-/) and post Roman. Of these, all except the

Neolithic group contained some bone, and the earlier Roman comprised by far the

largest collection.

In 1974, an area to

comparison with G Jones'

the west of the CEU site was excavated by C Green and

report (‘@ 600 ) on the faunal remains from these

excavations has been made, though the quantity of bone recoverad there was much

smaller. Davies (1971)

123.124) considers that the primary food source to the

army would have been locally derived produce, and hence the Roman military diet

would probably not have
civilians. Our results
Britain: both military
MRETHOD

The animal bone was
carried out at an early

might be recovered, but

differed significantly from that of contemporary
have therefore been compared with other Roman sites in

and civilian.

recovered by hand-picking. Some trial sieving was also
stage, in the hope that remains of the smaller vertebrates

as these trials did not yield any bones, no large-scale

on-site sieving policy was adopted. Bulk-soil samples for sieving were only

taken after 'small bones' had been noticed during excavation. Ultimately, this

method was only used twice for deposits relating to the earlier Roman period.




Bones recovered during sieving are treated in a separate section, and have not
been included in the main tables. The bones were examined at the Ancient
Monuments Laboratory, identifications being carried out by comparisons with
the reference osteological collection housed there.

For the method of recording see Jones (1978) which describes the semi-
automatic recording device used. The standardized method involves recordihg a
numbercxfgttributes for each bone including species, anatomy, measurements,
Fragment size, gnawing, butchery, pathology and ageing information Data recorded
on punched paper tape was processed by computer using the Honeywell Timesharing
Service (now Geisco), and archival catalogues of detailed non-metrical and
metrical listings, including primary statistics were compiled. Catalogues for
the entire site (see archive),and for sub-divisions by archaeclogical phase have bes
produced, (stored at the Ancient Monuments Laboratory). Further analysis of this su!
divided data was aided by computer tabulation programmes (Jones,19?8), which
produced tables of various aspects of the non-metrical data. The metrical
information was displayed graphically using a micro-computer (Research Machines
380%) to aid analysis.

The basic unit used for comparisons is the number of fragments. Bone weights
and minimum numbers of individuals (MNI) have not been calculated.

RESULTS

The subsoil of the site.was on the whole sandy, well drained and somewhat
acidic, but in spite of the acidity, preservation of the bone was good, th;ugh
brittle. Many bones had a black, mottled surface and eroeion or pitting, which
may have obscured surface details, was not uncommon. Despite the large sample
recovered, comparatively few measurements could be recorded due to the
fregmentary nature of the material.

Only & single jdentifiable fish bone was recovered, from one of the sieved

samples. This general lack of fish bones may be due to their fragility and poor



survival., One mipht have expected fish to constitute an important

part of the diet on this coastal site, and use of marine resources is evidenced by
the study of the molluscs (Bond, see archye ). The bird bones are congidered
in a separate section at. the end of the main bone report. Apart from a few
amphibian bones, the rest of the bones were mammalian, and cam@from the following
species. ' "

The domestic animals were cattle (Bos sp.,domestic), sheep (Ovis sp.,domestic)’
goat (Capra spwdomestic), pig (Sus sp., domestic), horse (Equus sp., domestic)

and dog (Canis sp, domestic). The wild species found were shrew (Sorex ep)

red deer (Cervus elaphus), roe deer (Capreclus capreolus), rabbit (Oryctolagus

cunieulus), hare (Lepus sp.,)  » rat (Rattus sp), mouse and whale.

The numbers of each element of the anatomy in each species are shown for
mammals from the whole site in Table 1. Of the 9 837 bones recovered from the
site 9 767 (99.3%) were mammalian, of which 2 735 (27.8%) were identified to
spacies. Not all elements identified osteologically could be unequivocally assignec
to species. The problems inherent in distinguishing between sheep ancd goat
bones are well known {Boessneck 1970). These two species were originally
recorded as 'ovicaprid' unless definitely identifiable as goat. Only one goat
bone was found, and in view of this, all further analyses consider this group
as if it were entirely composed of sheep bones. However, it should be borne
in mind that a small quantity of goat may be present, especially among the
smaller fragments, where the necessary features for sheep/goat distinctiong
might have been absent, 1dentifications of small bone fragments may be eqQuivocal,
and two categories have been created to deal with these: ‘'cattle-sized' and
'sheep~sized'., The highly fragmented nature of the Brancaster bone assemblage
has necessitated frequent use of these terms, the inclusion of which increases
the number of identified bones to 5 697 (58%). As the total number of horse
bones is amall, in comparison with cattle, it seems reasonable to assume  that
most of the 'cattle-sized' bones would indeed have come from cattle. Similarly

most of the 'sheep-sized' bones are assumed to have come from sheep, as other



likely candidates (goat, roe deer, pig and dog) cccur in much smaller
quantities. These groups {(cattle with 'cattle~sized' and sheep with
'sheep-sized') have therefore been combined for certain analyses.

A comparison of the total number of bones recovered from each phase is
shown in Figure 1. A brief consideration of the bone assemblages from the
different archaeclogical periods of the site is given below, but as the buik
of the material came from the Roman period, the rest of the report will be
concerned mainly with this, unless otherwise stated.

Neolithic

No bone was recovered from this phase.
Beaker

The number of skeletal elements for each species is shown in the archive. Only

eleven bones were recovered fgom the Beaker phase (0.1% of the total bone recovered
from the site), of whichzfecould be identified. As well as cattle and sheenp,
there is evidence for the presence of dog on the site at this time, a8
four bones (of both cattle and sheep) showed signs of canid gnawing. Four
bones (a radius and a rib of both cattle and sheep) also showed signs of
butchery in the form of knife-cuts and chop-marks, suggesting that the bone
remains were food refuse.
Bronze Age

The number of skeletal elements for each species is shown in the archive.

Of the 155 bones recovered (1.5% of the total bone recovered from the site)b
g67~sﬂ@n.(36.?%) were identified. As well as cattle and sheep, pig and horse were
recovered from this phase. Though no dog bones were found, its presence was
suggested by canid gnaw marks on five bones,all of cattle. Signs of butchery
were present in the form of chop marks (on eleven limb bones of cattle and

sheep) and knife marks (on six bones: cattle vertebrae and sheep limb bones).



Iron Age

The number of skeletal elements for each species is shown in the archive.
®venly-ana
of the( bones recovered (0.7% of the total bone recovered from the site)
Fﬂﬁﬁme(B?.S%) were identified. Four species were represented: cattle, sheep,

horse and dog. Evidence for dog was alsc present in the form of three gngwed
bones {one each of cattle, sheep and horse). Butchery marks were recorded;
chop marks on four cattle and two sheep bones, and knife cuts on two cattle
bones). No significance can be attached to the absence of pig due to the small
sample size.
Roman

The Roman per?od of the site was divided into two periods of
occupatiéh: ‘Thé number of skeletal elements from the different species for
the earliér Roman period is shown in Table 2. Of the 8 O41 bones recovered
(81.6% of the total bone recovered from the site) 4 Skh, (56.5%) were identified.

The number of skeletal elements for the different species recovered from
the later Roman period is shown in Table 3. Of the 63%0 bones (6.4% of the
total bone recovered from the site), 374 (59.4%) were identifiable.

In order to decide whether these two groups could be amalgamated for analysis,
the two periods were compared statistically by means of contingency tables.
Three criteria were used to test for differences between the two periods, these
were: number of bones from-each species, fragmentation, and butchery, (seq archive
for statistics). Though the data are crude and ignore such factors as sampling
bias and differential bone deposition and preservation, it seems fair to infer
that there was no significant difference in butchery and fragmentation of both
cattle and sheep from the earlier and later periods. (Significance was assumed
when a particular value of chi-squared (Xa) compared to a probability of
0.5 or less). Thus these topics are considered for the Roman phase as a whole.

On the other hand the species composition showed highly significant differences

between the two periods. A drop in the number of cattle bones occurred with an



accompanying rise in Bheep and pig numbers from the earlier to the later Roman.;;*

periods. The signifioance of this will ba discussed in a later seotlog.

PostfRoman'

The number of each skeletal element from the different species is shown infgﬁ‘

the. amohlvé. Of the 865 bones recovered (88% of the total bone- recovered fromf
- the site) 455 (52.6%) were identifiable, Thlﬁ bone assemblage reprosents 8.
heterogenous collection from 8 large time span includlng mixing from other },
phasea. 1argo1y Romsn, and no flrm conclusions can be drawn. | %

FRAG!ENI‘ATION y BU}.‘CHERY AND CARCASS UTILIZATION

The bone fragmentatlon pattern that we see in -8n exeavated arohaeologioal
_ .bone assemblage is the résult of a complexrlnteractlon of proceoses. Qha‘main;;étﬁ
compononts are butchery practices, which are oonsidered here under thxoc'
categories. These are 'primary butchery': the slaughter and initial
carcassfpreparatioh of the animal for distribution and transport;'ogcgpdggghy$gbgyy
{further butchery involved with preparation of meat for cooking and eating ie mainly
carving, and 'tertiary butchery': other practices such as splitting the long

bones for marrow.

Further processes occur which are concerned with carcass uses other than

food production, but nevertheless affecting the bones, and not always easily
distinguishable from butchery, eg marks from skinning, horn removal and glue'
~making. These could be included in the 'tertiary butchery' category, though -
some (skin and.horn'removal) might more logically be included in the.firgti_
_category, as they would have been made at an-oorly stage in tho 33599551
preparation. | C

. - Gnawing animals (mainly dogs on this site) and burnlng may further affect
3tho bones. Certain bones may be used as the raw material for making objects _}fiw?
such as pins and combs. The final fragmentatlon Pattern w111 be influenoed by (
the method of disposal. The bones may also have been crushed and spread on 131q5i#
the fields as fertilizer a practice possibly in use: by the Romans, who may well
have been aware of the value of caloium anﬁ othg;- nutxz;egjgs in bonea. Refﬁse ma;,c ""')(o .

been thrown into plts or dltches - recent work suggests that these have



differing preservation properties,the nature of which will depend upon the

type of site (Griffith 1978). The bones may be broken to a greater

or lesser extent before being swept up or alternatively, a new earth floor laid.
Subsequent occupation may further disturb the rubbish. Penultimately, edaphic
factors will affect bone preservation, the manner of which will also depend
partly on the bone matrix condition eg whether or not the bone had been cébked.
This is a subject which has not yet received much attention; though Coy (1975) has put
forward a hypothesis to explain the variety of bone textures found in
archaeological assemblages in terms of cooking techniques.

Finally, excavation and transport to the laboratory for study will inevitably
take its toll, to an extent dependant on the bone condition.

In order to interpret the bone assemblage, we must separate the affects of
these various factors. To attempt this, a number of attributes for each bone
fragment have been recorded. These are: skeletal element, part of bone
(proximal, midshaft or distal), size of fragment, position and type of butchery
marks, and gnawing (severity and causal species). It was hoped to determine
from this how the carcass was butchered and its subsequent utilization: for
this purpose a number of aspects of the data were analysed. These were:=

1. The relative proportions of the different skeletal elements. From this

it was hoped to show whether there was any selection of particular parts

of the anatomy which might indicate whether animals were butchered on

site, or transported there as dressed carcasses, and whether any selection

was occurring for specialised industry (eg horn or bone working, tanning).

2. Analysis of overall fragmentation pattern. The range in fragment size

of each bone is displayed graphically. Pie diagrams show the proportions

of bones from the different fragment-size categories, as well as the part

of the bone present (ie proximal, midshaft or distal).



3. The overall butchery pattern was displayed graphically to show the

percentage of chop and knife marks respectively on proximal, midshaft

and distal parts of each bone.

L. A detailed analysis of the position and type of butchery mark made on

individual bones was described and illustrated by diagrams. The interpreta—

tion of this shows how the carcass was dismembered. This is compared Qith
modern practice (Rixson 1976(a) and {(b) and MLC 1977) and with other Roman

sites where a similarly detailed analysis has been carried out (Grant 1975,

and Maltby 1979).

5. An indication of the contribution of butchery to overall fragmentation

at Brancaster was gained by comparing fragmentation of cattle, sheep and

pig with horse and dog. We consider that the latter two animals have not
been butchered or eaten at this site.

The method of derivation of figures for constructing the diagrams is given
below, with definitions of the butchery descriptions used. These may seenm
obvious, but the distinction between natural fractures and butchery marks is not
always clear cut. Data for the diagrams are given in the archive. The
analysis is mainly confined to cattle and sheep, as there is insufficient pig
bone for a detailed study. As mentioned above, bone from earlier and later
Roman periods was combined for this analysis, as statistical tests showed no
significant difference in the attributes considered. A brief comparison ig
then made with the other cccupation periods of the site.

Terminology. The type, position and direction of any butchery marks on the
bone were located relative to the bones' position in a live standing animal.
The terms chopped, knife-~cut and sawn are based on experimentally produced
marks and are defined as follows:!-

Chopped is the mark resulting from a heavy sharp implement slicing thfough

the bone, similar to the mark left by a modern cleaver.

Knife-cut is the mark resulting from a light, sharp, thinebladed instrument.

The mark has a distinct 'V-shaped' cross section and does not usually



penetrate the bone cortex. A similar mark can be made with a modern
handw~held knife.

§gﬁg is the mark which exhibits parallel ridges on the cut surface of the
bone. A modern equivalent can be produced by cutting into a bone with a
saw. {Seven sawn bones were recorded, all from the earlier Roman period, but
these are not considered further, as it has not been possible to ascerfain
whether they were the result of butchery or bone-working).

Split is used to describe bones which may have been split open, perhaps
for marrow extraction. The term is imprecise, as a certain degree of
splitting always occurs with chopping and there is no definite way of
telling it from naturally broken bone. This can be & rather subjective
description: we have used it to describe fractures that seem to us to be
the result of artificial processes but where no unequivocal butchery marks
can be found.

Methodology and interpretation

1. The relative proportions of skeletal elements for cattle, sheep and pig

are shown in Figure 2 as number of fragments against skeletal element. Numbers

for cattle and sheep include 'cow-sized' and ‘sheep-sized' fragments respectively -
but vertebrae and ribs are not included.

This shows up a number of similarities and differences between the three
species. The quantity of pig bone is too small for any firm conclusions to be
drawn from the data. For cattle, sheep and pig, all body parts are represented,
this suggests that for all three species, on-site butchery was cccurring, with
nosignificant1emovdlofpartsaftercarcasspreparation.PaucityofIepresentatiqnof
certain bones may be due to their small size, and hence reduced recovery and
survival {(eg phalanges, calcaneus and astragalus). Over representation of
other parts, such as the skull and gg coxae of cattle may be attributed to their

much fragmented state, together with comparative ease of recognition of even



small fragments of these bones compared with small fragments of limb bone
shafts, which may be very diffiqult to assign to a particular bone.

2. Overall fragmentation pattern. Far the diagrams, cattle and 'cattle-

sized' fragments are combined, as are sheep, goat and 'sheep-sized' fragments.
The number of bones in each of the six fragment size categories (viz <25%, 25%,
50%, 75% and 100%) was counted. For the first diagram <25% is combined with
25%, and > 75% with 100%, thus giving four size-categories viz 25% and less,

50%, 75%, and more than 75%. For each skeletal element, the number of fragments
in the different size categories is expressed as a proportion of the total
number of fragments for that bone, and this figure is converted into degrees
for the pie charts. A similar procedure is carried out for the different

sized fragments coming from different areas of the bone ie proximal, midshaft
and distal, but this time any whole bones are obviously excluded, and so the
size categories are as follows: 25% and less, 50%, and more than 75% but

less than 100%. A final diagram is constructed using figures for fragments
which are proximal, midshaft, distal or whole. 1In figure %, we see that the
skull and ribs of cow and sheep are represented almost entirely by very small
fragments. In the vertebrae of cattle, there does not appear to be a significant
difference in treatment over the different parts of the spine, whereas in sheep,
there are more large portions of cervical than of lumbar and thoracic vertebrae.
The vertebrae of sheep seem to have been more fragmented than those of cattle.
Although the skulls of both are very fragmented, the mandibles of both species
have a greater proportion of larger fragments. Looking at the forelimb, sheep
scapulae seem to be more fragmented than those of cattle. The humerus, radius
and ulna are all more fragmentary in cattle than sheep, and the metacarpal is
markedly more so, whereas the phalanges exhibit a similar pattern, being nesrly
all whole bones in both cases. (Fore and hind 1limb phalanges are treated
together, and for sheep, first, second and third phalanges are treated as one

group, because of the small numbers involved). Now looking at the hind limb,
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the os coxae of both species&@le mainly in small fragments, though there are

more sheep bones in the 50% size fragment size category than there are of
cattle. The femur and tibia again show a similar pattern, but there is a
slightly higher proportion of larger fragments in the smaller animal. The
calcaneus and astragalus show the most marked differences, both of which are
nearly always recovered whole in sheep, but are fragmented to various degrees
in cattle. The metatarsals also show a differing pattern similar to that
described above for the metacarpal. Thus, within a species, there seem to be
certain similarities between the fore and hind limbs. In both sheep and cattle,
the scapula and os coxae and humerus and femur are somewhat different, whereas
the radius and tibia,and metacarpal and metatarsal patterns are remarkably
similar. Similarities and difference alsc occur between the two species.
Similar fragmentation patterns are seen in the skull, mandible and rib, and to
a lesser extent in the major limb bones, and in the phalanges. Differences are
apparent mainly in the calcaneus and astragelus and metapodials (metacarpals
and metatarsals). It is probable that the similarities between the two species
are due to certain common practices in butchery, together with survival abilities
common to certain bone structures regardless of size. The differences might

be explained by there being a slight variation in the loci and type of 'primary'
butchery between the two species, as well as differences in tertiary' practice
eg bones that are entirely waste in sheep may have been utilised from cattle.
This is discussed more fully in conjunction with the butchery.

Figures 4, 5 and & show the relative proportion of bones in the different
size categories for proximal, midshaft and distal fragments respectively.
Vertebrae are only considered from the midshaft category. 1In all three diagrams,
much greater differences than those exhibited in figure 3 are apparent between
the fore and hind 1imb of the same animal, and between the two species. In

figure &, we see that for both species, where the proximal epiphysis of humerus,
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femur, and tibia occurred, these were small sized fragments, and they rarely
had much shaft attached. Proximal parts of calcaneus and metapodials of sheep
of ten had much of the rest of the bone attached, whereas the same bones of
cattle could come from a variety of fragment-size categories. A similar picture
emerges from an examination of midshaft and distal fragments. These three
diagrams need to be interpreted with greater caution than figure 3, becauéé of
the obvious reduction in sample size necessitated by this further subdivision.
This could exaggerate differences especially in a bone like the scapula, where
estimation of size category may be complicated by the irregular shape of the
bone.

Figure 7 shows the proportion of bones which come from proximal, midshaft
and distal areas of the bone. It is apparent that the majority of fragments
recovered came from the midshaft region of the bone, with the exception of the
smaller bones, many of which were found intact (eg sheep calcaneus, astragalus
and phalanges, cattle astragalus and phalanges). The proportions of proximal
and distal fragments vary from bone to bone, but, for each bone element, are
similar between the two species.

3. Overall butchery pattern. As for the previous diagrams, cattle and 'cattle-
sized' and sheep and 'sheep-sized' are considered together. The number of

whole bones was added to each of the numbers for proximal midshaft and distal
fragments respectively (die whole bones are counted three times). The numbers

of chop and knife marks found on proximal, midshaft and distal parts of eaéh

bone are expressed as a percentage of the total number of fragments from that
part of the bone. Certain parts of certain bones have been combined for ease

of presentation on the diagrams. These are:- radius and ulna, distal calcaneus
and astragalus. With the exception of the first two cervical vertebrae (atlas
and axis). the vertebrae are treated in their anatomical groups viz ali other

cervical, thoracic and lumbar, and they are not divided into proximal, midshaft
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and distal. Each bone on the diagrams has been arbitrarily divided into
proximal, midshaft and distal portions, and then shaded according to the
percentage of butchered bones occurring, but the proximal and distal butchery
will include a large amount on the actual joint articulations, which cannot be
shown on the diagrams. Figures 8 and 9 give an overall view of the butchgry
practice for cattle and sheep respectively. Chop marks are, on the whole.Amore
common than knife marks, and cattle show a higher general incidence of butchery
than sheep. The chop marks represent major dismembering points, but knife marks
are more likely the result of severing ligaments, meat removal or skinning.

The cattle skull and first cervical vertebra are chopped - presumably to remove
the head, whereas on sheep, this is done with a knife. The catile mandible is
chopped and knife~cut, while the sheep mandible is virtually free from butchery.
The thoracic vertebrae of cattle are often chopped, whereas those of sheep‘are
occasionally knife~cut. The ribs of both species are butchered in the midshaft
region suggesting they were removed whilst still attached to the vertebrae as 'chops'.
Considering the forelimb, major severence points in cattle occur at the distal
scapula and distal humerus, whereas in sheep the midshaft scapula and midshaft
radius are the most heavily chopped areas. The midshaft metacarpal is often
chopped and knife-cut in cattle, whereas in sheep, this bone has proximal knife
cuts only. On the hind limb, it would appear that the femur was separated from
the pelvic girdle by choppirg - in cattle nearer the proximal end of this

long bone than in sheep. The calcaneus and astragalus are chopped in cattle
but knife~cut in sheep, and in each animal, the metatarsal is butchered in a
similar fashion to the metacarpal. It would seem that & large cleaver was used
to dismember cattle, whereas sheep joints were more often separated with a knife,
and though cattle metatarsals were often butchsred in the midshaft region,
possibly for marrow extraction, the sheep skeleton was not utilised below the

metapodials. This study is meant to complement the detailed asnalysis of
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butchery, (see below) which in itself gives a qualitative account of how the
carcass was utilised. The diagrams give a qQuantitative overall picture, and
it is hoped to use this method comparatively with other sites in the future.
k, Detailed butchery analysis. Composite diagrams to illustrate the major
butchery practice for cattle and sheep are given in figures 10(a) and (b) _
respectively. The interpretation of these is given below. |
Cattle

A1l the skulls were very fragmentary, and so it was not possible to determine
whether pole-axing was used as a method of killing the animals. However, on
the most complete skull, the frontal bones were intact (Plates 1 and 2). The
fragments most frequently recovered were from the occipital and frontal regions,
which are the most robust parts of the skull. The horn cores have been removed
from the skull by chopping, usually, with part of the frontal bone attached.
Knife~cuts occurred on the maxilla above the second molar, and alsoc on the
frontal bone (Plates 1 and 2). These could have been made in removing the skin
from the skull prior to removal of the horns. It appears at Brancaster that
the skin was removed from the head, and above the phalanges, though not all of
this need necessarily have been used. The occipital condyles have been chopped
through, as have the cranial articular processes of the atlas vertebra. It
seems that the head was severed from the body between the skull and atlas vertebra.
In a feﬁ cases, the skull might have been split along the sagittal plane, in a
similar manner to the sheep skulls (see below). There are knife-cuts on the
basilar part of the occipital bones in a mediolateral plane. The stylohyoid
bones also have knife-cuts on both sides. These could both have resulted from
removing the tongue.

There are knife and chop marks on the buccal surfaces of the mandible, which
has usually been fragmented so as to remove the condylar and coronoid processes

above the mandibular foramen from the rest of the mandibular ramus viz: the tooth
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bearing portion: this would have separated the mandible trom the skull, leaving
the upper part with the articulation in situ. This was probably done in order

to remove the cheek meat, and possibly also the tongue. Where the anterior end
of the mandible has survived, this has been cut or chopped in the region of the
diastema. On one skull, a possibly corresponding chop mark on the dorsal gurface
of the incisive bone was noted. Both of these could have bheen to separate the
mandibles from each other and again, to remove the skin and/or meat.

That the occipital condyles of the atlas verlebra were invariably chopped
through has already been mentioned. One axis vertebra and another cervical
vertebra have been chopped through along the sagittal plane, though the
majority have remained whole. The thoracic vertebrae were not split in this
way, but often the neural spine had been chopped through where it joins the
neural arch. Occasionally, the body of the vertebra was chopped through
transversely, and one or other transverse process chopped off. The ribs were
often cut or chopped from both dorsal and ventral aspects, but not particularly
at the articulation. The lumbar vertebrae were occasionally split sagittally.
and the transverse processes chopped off. Others were chopped through the centrum
from the ventral surface and the spines cut from the ventral and dorsal surface
parallel to the spinal column.

The proximal end of the scapula was rarely preserved. One bone, on the
medial aspect, had knife-cuts near the proximal end, possibly incurred in
removing this fore limb from the body. On the lateral side, the acromion process
of the scapula spine had offten been cut through in a manner suggesting meat
being sliced off from the blade. It is conjectured that this might have
occurred after cooking as found at Portchester (Grant 1975, 392). The distal
joint surface (glenoid cavity) invariably displayed chop marks. Sometimes the’
coronoid process had been chopped through on either side of, and parallel to,

the blade of the scapula.
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The proximal humerus rarely survives (for reasons mentioned elsewhere
see p 24), and so butchery corresponding to that of the distal scapula has
not been recorded. The distal humerus, however, was invariably butchered.

The distal condyles of the trochlea and capitulum had been chopped through and/
or there were knife-cuts on the distal diaphysis mediolaterally on thé anterior
surface, either side of the radial fossa.

The proximal radius and ulna possess chop marks in varying places, which
might correspond to those on the humerus. Sometimes the olecranon process of
the ulna has been chopped off, whilst on other individuals the anterior proximal radius
and the trochlear notch of the ulna have been chopped. In others the
radius and ulna are chopped or split in the midshaft region. It is thought
that this might be a secondary butchery process. The distal radius is often
chopped through.

One metacarpal was chopped in the midshaft region. Another was cut across
the distal condyles on the anterior surface in a position consistent with that
of marks on the phalanges. The first phalanx invariably had knife-cuts on all
surfaces, presumably a result of separating the metapodials from the phalanges,
and possibly in skinning the animal, (Fore and hind phalanges were not studied
separately).

The os coxXae was chopped through the acetabulum or through the adjacent
shaft of the ilium. The head of the femur has been chopped through in most
cases, consistent with butchery on the os coxae. The distal femur and pro#imal
tibia rarely survived and when they did, were in a very fragmentary state.

The midshaft of the tibia was chopped through and the distel epiphysis has
usually survived intact.

The calcaneus was chopped posteriorly above the groove for the Achilles
(calcaneal) tendon, Sometimes, the distal articulation was chopped -through.

Yhe astragalus was often chopped through in various positions, and had medio- .
- lateral
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knife-cuts across the anterior aspect. Centroquartals were usually found whole.
The metatarsals were sometimes chopped proximally or through the midshaft and

one was split 'ongitudinally s.milar to the method used In Saxon times presumed tc
be for marrow removal (Grant 1976, 272-273). One was sawn just below the proximal

articulation probably to use the midshaft section for bone warking.

Sheeg
The skulls have been split along the sagittal plane. The parietal and

frontal bones were the most commonly surviving fragments. The animals had

their horn cores removed, or in a few cases were naturally polled. Knife-cuts
were observed on the basilar part of the occipital bone in a mediclateral
direction similar to those described for cattle. Possibly, the cccipital
condyles were chopped through, but the only surviving fragments from this skull
region were much eroded, and it was not possible to be definite about interpreta-
tion. Mandibles were cut near the diastema. The atlas vertebra was split
sagittally and had knife-cuts dorsally on the caudal articulatory process,
possibly due to removing the atlas from the skull. On the cervical vertebrae

the transverse processes were chopped through. The body of one was also chopped.

The neural spines of the thoracic vertebrae were chopped. The ribs had
¢chop marks and knife-cuts, usually on the internal surface.

On the distal end of the scapula, there were knife-cuts on the lateralA
aspect of the glenoid cavity. There are also holes through the distal scapula
{cf tibia, see below) whose purpose is unclear.

As for cattle, the proximal humerus was rarely recovered. However, butchery
was noted on the distal humerus where either the lateral midshaft was chopped
or the distal articulation chopped through medio-laterally from the posterior

surface.
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The proximal articulation of the radius was chopped off, or there were mid-
shatt chops on the medio-posterior surface.

On the os coxae the acetabulum was chopped through. Holes were also observed
on some specimens. Chop marks were seen on the caudal ischium, possibly the
result of separating the two halves of the pelvic girdle, working from the
ventral side of the animal. No butchery was noted on the femur. The proximal
tibia rarely survived but lateral chop marks were found on the midshaft. A hole
through the distal end of the shaft was frequently observed, and eimilar holes have
been noted elsewhere by the authors in deposits from various periods and oﬁ a
Roman sheep at Staines (Chapman, in press). It is possible that this might have
been used for hanging the joint. However, legs of lamb may be seen in butchers'
shops today hanging from the Achilles' tendon, which suggests that it is unnecessary
to put a hook through the bone for this purpose, and so these holes in the
archaeological specimens may have had some other function.

The distal articulation of the calcaneus was chopped through, and knife-
cuts on the astragalus laterally and dorsally were observed, similar to those
described for cattle. Knife-cuts occurred on the proximal metapodials which
may be from skinning,

Pig

Very little butchery was recorded from pig. Of particular note, the spine
of the scapula was sliced through in a similar manner to cattle (see above).
This did not however occur on sheep. The spine of the pig scapula bends back
on itself in such a manner that it might impair easy removal of the meat without
cutting the bone, as can be done on sheep, where the spine is virtually at right
angles to the blade. The scapula also had distal knife~cuts similar to those
described for sheep. The distal articulation of the humerus was chopped through

as was the midshaft tibia.
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Comparisons with other sites

Butchery at Brancaster was compared with that at Exeter (Maltby 1979}
where bones from a number of sites within the city have been studied including
both military and residential areas and covering a time span from 50 AD to the
early 5th century and Portchester Castle (Grant 1976) a military fort.
Similar butchery implements were in use at all three sites.
Cattle

At Portchester, evidence for pole-axing of cattle was found, but the skull
material from Exeter, like that at Brancaster, was very fragmentary, which
Maltby (1979, 38) interprets as deliberate smashing for removal of the brain.
At all three sites, the horn cores had generally been removed with a portion of
skull attached. This could have prevented damage to the horn sheath and allowed
the entire horn to be utilised. Marks on the mandible and skuli are again
similar, indicating removal of the jaw and possibly also the tongue. At
Brancaster, as at Portchester, the head was removed from the body between the
skull and the occipital condyles. At Exeterlvertebrae from the earlier Roman
deposits were not split, whereas at Portchester they were split sometimes
sagittally, sometimes at right angles to the spinal column and sometimes along both
planes. Grant (1975, 392) suggests that this might be due to a difference in
butchery technique between animals for immediate consumption and those for
storage or transport. At Bnancaster, the majority of the vertebrae were entire,
but occasional sagittal or transverse splits did occur, and on the thoracic
vertebrae, 'chops' seem to have been cut through the distal ribs and the
articulatory processes for the ribs on the vertebrae. Marks on the ribs also
occur at Portchester and Exeter. At both these sites, the authors consider the
fore-limb to have been removed from the body between the distal scapula and |
proximal humerus. At Portchester, the glenoid cavity itself is butchered, as

at Brancaster, whereas at Exeter, it is more often broken at the point where
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the spine begins. This is also an area of heavy butchery on the Brancaster
bones, but it is quite possible that the limb would have been separated between
the proximal scapula and the body, by cutting through the musculature, as this
is the easiest way to remove a fore-limb. In modern practice, the carcass is
first quartered, and then the limb rewoved between the humerus, and the radius
and ulna, after which, the humerus and scapula are removed from the trunk of
the carcass before they themselves are separated.

From all three sites, cuts at the elbow joint - notably on the distal humerus -
are probably the result of removing meat rather than severing the joint, and the
distal radius is often chopped through; this could be for the removal of marrow
(Maltby 1979, %9) or for separating the metacarpal from the radius.

The hind limb, seems to have been severed from the body at the hip joint,
as evidenced by marks on the proximal femur corresponding with those on the
acetabulum from all three sites. The tibiae from Brancaster and those from
Exeter were always very fragmentary. There is evidence from all three sites
that the legs were severed again above the metapodials, and that the latter
were often broken in the midshaft region presumably for marrow extraction,
Knife-cuts on phalanges occur al Brancaster and Portchester, and seem to result
from severing the foot from the rest of the limb, or skinning, but these marks
are rare at Exeter.
Sheep

Sheep skulls were chopped through along the sagittal plane at all three
sites, presumably in order to remove the brain. But apart from this, not
enough information was available to build up a picture of butchery practice at
Portchester (Grant 1975; 392) ~ At Exeter Maltby (1979.53 ) suggests that the
scapula and humerus comprised a single joint, as the distal humerus was a common
severance point. The meat from the radius may have formed a separate joint, or

have been used in stews, and the distal radius was a common butchery point,



where the feet of the animal were severed from the rest of the carcass. The
midshaft tibia was commonlj choﬁped, and today many leg joints of lamb are
broken off at roughly the same point. These observations seem to hold true for
the Brancaster sheep carcasses also.

Comparison with modern butchery practice

It is difficult to determine exact butchery technique from bone remains.
Present day butchery practice for cattle is to hang up the carcass, split it
down the body's axis, then quarter it. Bach quarter is then further butchered
on a table, by removing the limb in sections, working from the distal end of
that limb. However, it seems that this was not so in Roman times. When
dealing with an entire carcass, as was probably the case with this archaeological
material, it is more likely that the whole limbs were removed from the complete
carcass, perhaps while it was on the ground, and then each 1limb further butchered,
possibly on a table, as this would be a more manageable way of handling the
carcass. The limbless carcass would then be further butchered, as has been recorde«
for Roman material in London (Armitage 1979) by chopping off the ribs through
the transverse processes of the thoracic vertebrae. This could be done either
on the ground or on a table. The vertebrae could then be separated into sections,
either by chopping, or by separating the ligaments between a pair of vertebrae
with a knife. It seems unlikely that the present day practice of boning a
joint occurred in Roman timés. However, the occasional finds of entire bones
could be attributed either to such a butchery technigue, or to the-bones in
question having came from a carcass which was not eaten for some reason.

5. Statistical Analysis of Fragmentation

A series of X2 contingency tests was done in order to determine whether
there were differences in the overall fragmentation patterns of different
species {cattle, sheep, horse, pig and dog). Comparisons were made of all
possible pairs of species for the distribution of bones amongst the six fragment
size categories previously mentioned. The results are set out in Table 4 in

rank order: The level of significance was taken at the 0.5% probability level.
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From this it can be seen that those groups which were not significantly
different at a probability level of 0.5% are sheep and pig (similarly sized
food animals) and horse and dog (non-food animals dissimilar in size). All
other combinations of species showed significant differences at a probability
level of 0.5%. From this we conclude that the main cause of the differences
in fragmentation pattern between species is due to butcﬁery. However, butéhered
animals also differ significantly, depending on the size of animal involved.
This was exemplified by X2 contingency tests on sheep, cow and pig to elucidate
butchery differences. The different combinations of pairs of species were
compared for a. knife and chop marks b. per cent of knife marks c. per cent of
chop marks. The results of these show that overall butchery patterns differ
between cow and sheep as do the chop-marks, but there is no significant difference
in the percentage of bones with knife marks. The results from tests between
sheep and pig, and cow and pig must be treated with caution as the total number
of pig bones is so low. No significant differences were detected in the latter
tests. Nevertheless, from looking at the rank order (see archive) it appears
that sheep and pig are more similar than cow and pig, as might be expected from
their similarity in size.

These tests show the effect of differential survival: though dog and sheep
are similarly sized animals, they are fragmented in significantly differing
manners because sheep are butchered and dogs are not. A similar comparison_may
be made between cow and horse. Despite their size differences, horse and dog
do not differ significantly in their fragmentation pattern. A major factor in
this difference is the presence or absence of butchery. However, this is not
necessarily the only factor: differential preservation of the bones within a
species has been studied by Brain (see Grant 1976, 284) the maturity of the
individual animal will also affect bone preservation. For example, the epiphyses

of dogs fuse relatively early in life. (See Silver 1970, for a comparison of age
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of fusion data in the domestic animals). Thus one might expect differential
survival between this and an animal with later-fusing epiphyses, as for example,
there might be more uniform preservation of bone which is fully adult. Late-
fusing epiphyses such as the proximal humerus, are less likely to survive. This
is compounded by these same bone parts often being of a more porous nature than
other, early fusing, epiphyses. Similarly, animals kept for reasons other‘than
food production are likely to be kept to a greater age, and thus horses might
generally be older than cattle, and a similar argument to the above apply. Also
the ages at which food animals reach optimum meat yields vary. One might expect
wild food animals to show a different pattern again; a group for hunted animals
might have a different age structure, and a wild animal carcass might not have
been utilised in quite the same way as a domestic animal of a similar size.

For example, a red deer caught on a hunting expedition might be preliminarily
butchered for transport and only the more valuable parts bought back to the
gite. However the latter instance is entirely conjectural for this site, as there
was too little deer bone for any comparison to be made with the other mammals.

To test some of the above hypotheses, X2 tests were done on the distribution
of fragments between proximal, midshaft and distal fragmenis, and whole bones,
for all possible combinations of the five species under consideration.
Significant differences occurred between all combinations of species except
sheep and pig (see archive):

Finally, the pie diagrams in figure 11 illustrate the overall similarities
and differences: note the similarities between all the food animals, especially
sheep and pig when compared with horse and dog. The latter two animals were not
eaten at this site, as has already been stated, but this is not invariably the
case. Cramm considered horses to have been eaten at the Roman site of Hockwold,
and indeed, to have been third in importance to cattle and sheep, being a more

important food source than pigs. He infers this from the fact that horse bones
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are indiscriminately mixed with the bones of the usual food animals (see Salway,
1970, ). The authors have observed butchery warks on other Roman material:

on dogs from Dorchester and horsies from Penrith (in preparation). The former
seemed to be marks from skinning, while the latter were consistent with meat-
eating. Harcourt (1974,171) states that there is much evidence and informed
opinion to support the use of the dog as a food animal. Literary evidence
suggests that horse would only have been eaten in dire circumstances. Tacitus
writes that the troops of Germanicus, shipwrecked on inhospitable shores in AD16,
ate horsemeat because there was no other supply of food (Davies 1971, 139).

A similar observation on differeniial fragmentation between species has been
made by Griffith (1978) who looked at the range of average fragment sizes and
noted that the more heavily utilised species are more uniform in their fragmenta-
tion than the less heavily, more randomly Ifragmented species. This he attributes
to post-butchery carcass utilisation eg processes such as boiling of smashed
bones for stock or marrow extraction.

Discussion

In summary, considering the food animals, the larger meat-bearing bones are
more fragmented than the smaller, non-meat bearing bones. This distribution
pattern can probably be largely attributed to butchery practices, which may
also account for the differenres apparent between cow and sheep: as the cow
is a larger animal, bones would have to be cut up into smaller pieces for easy
hagndling during transport and lor cooking. The sheep carcass, on the other
hand, is small and manageable, and so the bones are more likely to survive whole.
Take, for example, the calcaneus and astragalus: these were nearly all whole
hones from sheep, whereas in cattle less than half the calcanei and less than
oine quarter of the astragali were whole. These bones in cattle were also heavily
butchered, presumably in jointing the carcass. Other bones are more likely to
be fragmented due to their fragility - possible examples are the ribs and skull,

although the skulls may have been swmashed to extract the brain. Interpretation
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of fragmentation patterns is thus complicated by the presence of butchery,

and fragmentation due to other causes. The latter, such as bone condition,
disturbance etc might better be examined by reference to faunal remains of
non-food animals such as dog and horse. A useful comparison can be made
between these two non-food domestic animals and food animals of a similar size
with the caveat that differences may also reflect factors other than butchéry,
though not unrelated to food production, for example, population age structure.

AGE AT DEATH

There are two methods by which the age of an animal at death can be determined.
These are firstly, the state of epiphyseal fusion of the long bones and secondly,
tooth eruption and wear of the mandibles. The first method exploits the fact
that the epiphyses of all the different long bones of a mammal fuse at different
periods in its 1life, and these are constant within a prescribed range, for
different species. The actual fusion dates are, however, dependant on various
environmental factors such as plane of nutrition,and breed. For this reason,
actual data derived from modern animals (Silver 1969) are not quoted as they
are misleading. Nevertheless, it is assumed that the order of fusion will not
have changed and so, instead of assigning actual ages to the animals, they are
grouped into age classes (Chaplin 1971, 128-130} in Table 10. The results
are expressed as a percentage of unfused bones to the total number of bones for
each age class. This has been done for cattle and sheep, but there was not
sufficient data for pig. Recently, aspersions have been cast on this method by
Watson (1978) who Statqs that data derived in this way are misieading for a
number of reasons. The fusion dates are not fixed points but ranges. Yor
simplicity these ranges are not usually taken into account, and by amalgamating
bones into age groups it is hoped that any discrepancies will be eliminated -
but they may equally well be exaggerated. As we have not used the MNI method,

but number of fragments only, these have been used directly in the ageing data.
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For the purpose of age estimation we make the assumption that more bone is
destroyed in antiquity than is recovered during excavation and so each bone
probably represents the remains of a single individual. A bias might h&!f‘§§89
operating among certain bones to select either mature or immature bones. For
example, recovery of immature metapodials might be favoured if the mature bones
were preferentially used for bone working; and immature bones are probably>1ess
often recovered because the texture of growing bone is more porous than that of
mature bone, and is consequently more rapidly destroyed, though the extent to
which this occurs remains unknown. Other important points to bear in mind aré
that the sexes may mature at different times, and castrates will furiher confluse
the issue. This means that in considering ovicaprid material, where sheep and
goat have not been separated, there is the possibility that we are dealing with
up to six groups with slightly different, probably overlapping, ages and so any
interpretation must of necessity be tentative.

In the second method, use is made of the assumption that the order of tooth
eruption within a species is constant, and the degree of attrition increases
the longer a tooth has been erupted. Again, the actual ages of tooth eruption
will be dependant on several factors and the degree of attrition will be
influenced both directly and indirectly by various environmental parameters.
For example, the guantity of sand in the soil will directly affect attrition
rate by its abrasive action-on the occlusal surfaces of the teeth, and lack of
calcium in the diet may cause the teeth to be softer than normal, and hence to
wear down faster. ¥or these reasons, development stages are again used rather
than actual ages. These are shown in Table 5,

Data relating to teeth are complex and can be displayed in several ways,
either considering individual teeth or whole mandibles. Maxillae are not used
as insufficient comparative work has been carried out on them and this would,

in any case, merely duplicate data derived from the mandibles. Table 6 shows -
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the various wear stages for all the teeth (excluding incisors) in the mandible
for cattle and sheep. The resulls for ages derived by both methods are displayed
graphically in Figure 12 for cow and sheep. Watson (1978) stresses the importarce
of abandoning bar charts and histoprams as a meanz of comparison for this type of
data, and proposes that any coaparisons with other sites should be made using
statistical tests such as Yates X2 test or Fisher's exact probability test on
each element in turn. We have not dong this here, but the necessary data are
given in the archive. The good correlation between the histograms for ages
derived from bone and tooth data for both cattle and sheep may be fortuitous,

but we suggest that it offers hope for the relatively simple age determination
methods used.

The overall picture seems to show that for both sheep and cattle, the majority
of animals killed were mature, or sub-adult. A histogram of deaths in a
'natural‘population might be the opposite to that seen here. The evidence can
be interpreted in a number of ways but ihe decision as to which is the correct
one must await Turther discoveries. The absence of younger animals could be
because the majority of meat was lmported from elsewhere - perhaps by sea, as
salted carcasses, but more likely 'on the hoof', as the fragmentation analysis
indicates that whole animals were butchered on the site {see p 9). Alternatively,
the remains of meal ealen on the iite, may represent only a selective portion
of the slaughtered animal stwck, and the younger, perhaps choicer, carcasses,
may have been consumed elsewhere - perhaps within the fort at Brancaster.

Uerpmann (1973, 316) considers that, in prehistoric times, the optimal
slaughter ages for animals reared Tor their meat would have been approximately:
pig 13 years, cattle 24-31 years and swall ruminants 1-2 years. The Brancaster
data give the ages at which the waximws numbers are slaughtered as, at least
3 years (age class 4} for sheep and at least 23-4 years (age classes 3 and 4)

for cattle, from the limb bones, and at least 2 years (age class B) and at least
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2}-3% years (age classes 3 and 4) respectively, from the teeth. This suggests

that the primary purpose for which both species was kept was something other

than meat production. These could be milk or draught for cattle, and milk or
wool for sheep. One should bear in mind that earlier cultures would have made
maximum use of their stock. Sheep destined for the meat market would most likely
have been kept until at least one fleece had been obtained from them. Cows would
be used for draught purposes, as well as oxen, and Columella recommends that they
are allowed to calf only every other year, so as not to weaken them unduly

(White 1970, 277-278). The paucity of pig remains does not permit a similarly
detailed analysis, but as might be expected, the majority of pig bones came from
immature animals.

METRICAL ANALYSTIS

Where possible, measurements were taken on all identified mature bones.
The points of measurement followed those of Jones (1978) and where comparable,
the ones corresponding with those given by von den Driesch (1976) are indicated
one Ewqu
The standard number of measurements per bone ranges from/ t%{ y depending on
the complexity of the bone element. These same measurements are made on all
bones recorded at the Ancient Monuments Laboratory, and in the near future,
computer analyses will facilitate comparison of sets of bone measurements from
various sites and periods throughout the country. Unfortunately, the previously
mentioned fragmentary naturé of the Brancaster bone assemblage did not allow
many measurements to be taken. At least one measurement could be taken on
47% of the fully identified bones.

Measurements of bones can give us information on a variety of topics.
Firstly, they can give us an indication of the size of the animals. Where
complete long bones survive, an estimate of the beast's withers height can be
estimated. Multiplication factors used here are those of Fock (1966) and
Matolesi (1970) for cattle, and Teichert (1974) for sheep. Estimates were only
possible in a few cases, as not many bones survived entire. These are given
in Table 7.
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Secondly, they allow an easy means of inter-site comparison, and comparison
with wodern breeds. Some measurements of cattle bones were compared directly
with those from other Roman sites (see Table 8). These indicate that the
cattle from Brancaster were within the size range already established for cattle
of the Roman period in Britain. However, there are not any individuals as small
as the lower size range as seen at Exeter, or as large as those in the uppér
size range as at Portchester. The cattle at Exeter seem to be exceptionally
small, whereas at Portchester, the large sample might mean that the extremes of
the range are represented, which may not always be found on smaller excavations
such as that at Brancaster, simply because they would have been rarer, and their
chances of survival and recovery concomitantly smaller due to the laws of chance.

The sheep are compared with those excavated by Pitt-Rivers (1888) from Woodcuts
and Rotherley and also with the measurements of some modern breeds which he
gives. They are rather longer limbed than the Soay ram which he measured, but
not usually as big as the Hampshire Down ewe and they have the generally slender
build and slim shafts of the Soay and Highland sheep breeds of the late
nineteenth century (see Table 9).

Thirdly, it is hoped that any polymorphism will become apparent when
measurements are displayed graphically as scatter diagrams or histograms. This,
if present, could be attributable to the presence of different sexes if the
degree of sexual dimorphism-is sufficiently large and/or the presence of
different 'breeds'. An analysis of various cattle metapodial measurements gives
an indication of two, possibly more, peaks - though these are by no means
definitive, and no attempt was made to validify them statistically. Even if
these are real peaks, they do not tell us much. Interpretation of such data
must remain tentative as there is as yet no definitive way of ascertaining
whether sex or fbreed' is the main governing factor in any particular case.

If it seems likely that the metrical separation represents the two sexes (and
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possibly also castrates), the ratio between them may tell us something about
husbandry practises and indicate what was the main animal product. Yor example,
where sheep are kept for wool, castrated wmales (wethers) may well predominate,
but a higher proportion of females would suggest that milk was the primary
product.

Meat yields have been estimaled by two methods. Firstly we can vork out
from the propertions of species represented the amount of meat which each would
have contributed to the diet, by adjustment with factors to allow for the size
discrepancies between the species. We have multiplied the number of fragments
by the factors given in Grant (197%, 383) in Table 10. From this, it is cbvious
that cattle contributed the larpgest proportion of meat, followed by sheep, and
then pig. Secondly, a mere detailed method has been devised by Noddle {1973)
for cattle. &8he has estimated from modern data, the weight of meat that an
animal could have yielded. A revised version of this method by Noddle et al
(in preparation) has been used to ive estimates for the dressed carcass weights
of the Brancaster cattle. Theur sre compared with those from two other Romano-
British sites in Southern Englaig ;iven by Noddle (1973, 386) in Table 11.
PATHOLOGY

We will probably never have s complete picture of the state of health of
anclent demestic stock. Gowme Inloruation can be gleaned from ancient texts,
and in his summary of Roman veterinary medicine, Walker (1970) describes
diseases which can be recogniscd o having modern counterparts. This is
complemented by the study of wany sipns of disease, injury and anomaly amongst
the animal bone assemblages irom archaeological sites. Of course, only a
linmited spectrum of diseases will affect the bone, and then often at a late

stage in their progression. Ii is probable that sick animals would often have
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been killed before they were so i1l that their nutritional state was adversely
affeéted, once it was c¢lear that they were not likely to recover. Columella
recommends that sick goats be Siaughtéred and the flesh salted. This habit
must have been an important factor in exposing the populace to serious disease
from infected meat (Walker 1970, 329).

Any pathological changes in the bones from Brancaster were examined in:
detail with the aid of radiographs.

Dental diseases and anomalies were the most commonly observed pathological
changes. Several examples of malocclusion of teeth were noted, the most common
being of the cattle permanent fourth premolar. Calculus was also Quite common
in both sheep and cattle maxillae and mandibles. The formation of calculus may
enhance the development and progress of periodontal disease, as food particles
can more easily lodge between the teeth and gums and hence infection get in.
Examples of periodontal disease were most common in sheep mandibles, and these
are still common today.

A recent study of dental abnormality and changes in skeletal structure of
481 adult culled ewes (Richardson et al 1979, 521) showed only two with normal
buccal merphology. The remainder showed a range of abnormalities, but body
condition did not appear to be adversely affected by dental disease, a point
worth bearing in mind when considering the supposed effects of disease on the
general health of animals from archaeological sites.

Three examples of dentallabnormalities in sheep mandibles fromlthe Brancaster
remains are described below:-

One jaw (Plates %a and ha) shows a recession of the bone around the second

and third molars on the buccal side. At its deepest point, this is 12 mms

below the bone on the lingual side, reaching almost to the roots of the
third molar. Radiography demonstrates that the bone in this region is

structurally different from the surrounding bone. The surface of cortical

31



bone of the ramus directly below this ‘resorbtion’ shows a small degree of
minor pitting. This may once have been more severe.

The second mandible (Plates 3b and 4b) shows pathological bone changes in
the alveolus of the third molar and on the lateral and medial external cortical
surfaces of the ramus. The changes exhibited are more severe on the medial
surface. The alveclus of the third molar is greatly enlarged possibly as a
result of ulceration of the roots of the third molar. The changes noted in
the bone on the lateral aspect of the ramus are along the dorsal margin and
appear as a slight porosity and increase in thickness of the cortex. This
change is local to the third molar. On the medial aspect of the ramus the
changes are similar though more massive, covering a larger area, from the
dorsal margin almost to the ventral margin. The thickness of this lesion
is also greater than that on the lateral side.

The condition of the alveclus together with the condition of the ramus are
conducive to there having been an ulcer in this area and the infection of
the medial surface and tooth root would probably have been more severe.
There is also slight crowding of molars one and two with consequent
malocclusion.

A third mandible (Plate 5) showed pathological changes very similar to those
first described, but the lesion is associated with the fourth premolar. The
medial and lateral surféees of the ramus are affected to the same degree.
The second premolar is missing, though from radiographic analysis it is not
possible to say whether this is congenital absence or gntemortem loss.

In modern bovids, it has been noted that when the permanent second premolar
is absent, the deciduous tooth has often been present, but lost antemortem
(Andrews and Noddle 1975, 142).

A dog jaw (Plate 6) showed antemortem loss of all three incisors and the

canine. The alveolar cavities had been infilled with cancellous bone.
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The next common group of conditions was of arthritis and similar complaints.
A cattle metatarsal (Plate 7) shows pathological changes on two areas of the
bone and possibly also a third. Firstly, a moderate degree of exostosis on
the proximal anterior, proximal lateral and proximal medial aspects. The
degree of bone growth in these areas has been sufficient to join the fpsed
second and third tarsal bones and the centroquartal (now broken off) té the
proximal articular surface of the wmetatarsal. Radiography deménstrates that
both the fused second and third tarsal have become attached by extra bony growth
only at their periphery. As a modern comparison, a similar condition is
produced by an inflammation (arthritis) of the tarsometatarsal joint

known as tarsitis (Greenough et al 1972, 289). The Brancaster animal would
probably have shown some degree of lameness and the joint would probably
have been enlarged. A similar instance has occurred at the Iron Age site

of Winklebury Camp {Jones 1977, 66) and also at the Roman site of Portchester
(Grant 1975, 403).

The second bone change occurs on the diaphysis towards its distal end,
wholly on the lateral and partly extending to the anterior aspect covering
an area measuring 68 mms by 27 mms and & mm high. Radiography demonstrates
that this bony addition is superior to the cuter surface of the cortex.
This change is probably periosteal in origin and is possibly the result of
some form of trauma.

The third area of pathelogical change is also on the diaphysis at the
proximal end on the dorsal surface lying to either side of the vascular
groove. The changes are exactly similar to those described at the distal
diaphysis, though the size of the lesion is smeller measuring 30 mms long,
20 mms across and 2 mms high. Alteration to the course of the vascular

groove has been caused by this, and the last described patheological change.
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The three changes occurring on this bone may all have been caused by sointe
form of trauma, though the fusion of the tarsal bones to the proximal
metatarsal way have been caused by many factors, including infection.

A cattle second phalanx. (Plate 8), displays a massive lesion on the
proximal articular surface of sufficient proportions to destroy the articula-
tion. At the centre of the affected area there is a circular depression
approximately 20 mms in diameter. On the medial side of the lesion the
newly formed bone is eburnated indicating firstly that there was some move-
ment of the joint and secondly that the orientation of the foot had been
altered so that the affected digit would have been rotated medially and
posteriorly. The accompanying digit may also have been involved.

The lesion at the proximal articulation may be considered as consisting of
two parts, the outer area extending around the perimeter of the articular
surface and partly down the diaphysis and a second depressed area in the
centre of the joint, containing meny perforations into the medullary bone.
Another specimen of this bone (Plate 9) displays a wide fissure measuring
10 mms by 3 mms in the centre of the lateral proximal articular surface.

It is unlikely that this would have caused any disability.

On a dog femur, a slight 1lip of extra bome has formed around the anterior
surface of the head. Eburnation is frequently observed in specimens of
this kind but none is aﬁparent here. It is unlikely that this small amount
of lipping could have produced lameness. |

A final group is of injuries due te fracture or trauma. Only one notable
instance occurred. This was a pig skull. {Plates 10 and 11}.

There is extensive fracturing to the left squamous part of the occipital
bone, the parietal bone and the squamous part of the temporal bone. The
fractures are centred around two loci, one between the occipital, parietal

and temporal bone, and the other between the parietal and temporal bones
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immediately candal of the zypomatic process of the frontal bone. All of

the fractures are well healed. Clearly, the animal survived these injuries
and there are knife marks on both frontal bones so the animal's carcass was
utilised. Resulting from these injuries the left wing of the nuchal crest
(viewed posteriorly) has been depressed ventrally by 20 mms and medially by
approximately 4 mms. The zygomatic arch and opening of the auditory meatus
have moved rostrally approximately S mms compared with the position of those
on the right side. There is no damage to the bone immediately surrounding
the cranial cavity and therefore the brain cannot have been lacerated by
broken edges of bone from this fracture. That is not to say, however, that
the brain did not suffer damage in other ways. The damage to the caudal
frontal sinus of the left side is severe. The maxillary sinus entering the
zygomatic process of the temporal bone is badly distorted.

The second locus, caudal to the zygomatic process of the frontal bone shows
four radiating fractures at right angles to each other. The surface of the
c#anial cavity in this area shows four pits. In this area the thickness of
bone is much less than it is more caudally, and there seems to have been

some penetration into the cranial cavity. It is possible that at this point
the brain may have been damaged at an area close to the sylvian fissure in
the lateral side of the left cerebral hemisphere.

Damage to the soft tissues in this area would have occurred and hearing on
the left side may have been affected as the bone in the area of the cochlear
is badly distended. It is likely that these injuries would have affected the
external appearance and possibly also the behaviour of this animal when alive.
This condition has often been observed in pig skulls from archaeological sites
and it is usually attributed to fighting between boars that have perbaps been
closely penned (von den Driesch 1975, 421-%23).

STEVED SAMPLES

Only two samples yielded small animal bones. Both came from earlier Roman
deposits. The first was {rom a ditch and only contained several frog bones.

Frogs are not scarce in Britain today, and are quite commen in certain
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archaeological deposits such as waterlogged fills of wells and ditches
(Evans 1978, 45). The Romans probably used various portions of this animal's
‘interiort for remedies and charms (Toynbee 1973, 216).

The second sample was from a pit which may have functioned ms a cess-pit.

The only fish bones from the site came from this sample: an eel (Anguilla gnguilla)
vertebra and fen fin-rays (indeterminate species). As well as some indeterﬁinable
fragments, two species of small mammal were found. Shrew was represented by a
humerus and an ulna. This animal is common over much of England. One immature
tibia from a mouse was also found.
BIRD BONE

The excavations at Brancaster yielded a comparatively small sample of bird
bones. Eight species were recognised, including both domestic and wild representa-
tives, and these are listed below, in taxonomic order.

Species List

Black-throated diver {(Gavia arctica)

Domestic goose (Anser anser)

Domestic duck/mallard (Anas platyrhynchos)

Buzzard {Buteo buteo)
Domestic fowl (Gallus sp)

Woodcock (Scolopax rusticola)

Rock dove/feral pigeon (Columba livia)

Raven {Corvus corax)

sevenls r/x\éj-one
of th%/ ‘gones present%/ (87%) could be fully identified. No bird bones

were recovered from the Beaker, Bronze Age or Iron Age periods of the site.

The majority of the bones (64) came from the earlier Roman period, the remainder
coming from the later and post Roman periods (two and three bones, respectively).
The number of each skeletal element from the different species present is shown

in Table 12, for the whole site, and Table 2, for the earlier Roman period. The
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high percentage of identifiable bird bone in comparison with that of mammals
indicates that, although a much smaller guantity, it was in better condition
than the mammal bone assemblage. This could be attributed to a number of
causes such as differential deposition, recovery and survival.

Considering first the domestic animals, Zeuner (1963, 451) considers that
the British fowl had not had a long history before it was encountered by the
Romans, and Caesar in his Gallic Wars, writes that the Britons would not eat
this bird (Caesar, 135). It would seem that this was soon changed, however, as
chicken remains have invariably been found wherever bird bones have been studied
from Roman military sites in the provinces of Britain and Germany (Davies 1971, 130,
As well as being eaten, poultry would have been kept for their eggs. Zeuner
(1963, 448) considers that this would have been the primary reason for their
initial domestication, and egg shells have been found at Hoffheim and Vindonissa
(Davies 1971, 131). It was nol possible to take many measurements on the fowl
bones, but those taken have been compared with those for Roman fowl from several
sites given in Macready (1976) whose rangesthey fall within. As only one
tarsometatarsus, was recovered (a male), the sex ratio could not be determined.
According to Columella, this would have been between 1:3 and 1:5 cock:hen,
depending on the breed (see White 1970, %28). Evidence of butchery occurred on
three bones which had knife cuts on the diaphysis. Macready also found three
bones with knife cuts (all humeri) in her study of the Roman fowl from
Wicken Bonhunt. She contrasts this situation with that of Fishbourne, where
Eastham (1971, 391) records that many bones show signs of having been cut at
the joints as in carving, and Macready (1976) suggests that the inhabitants of
the Villa at Fishbourne were, perhaps, more fastidious.

Caesar writes that geese, also, were not eaten by Britons before the
Roman Conquest, up until which they were either considered sacred or kept

as pets (Toynbee 1973, 263). It is generally considered that the species which
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has been domesticated is the grey-lag, our only indigenous goose. It is
easily tamed and readily adapts itself to captivity. Geese have often been
recorded from Roman sites {Davies 19713 130), representing as much as a
quarter of the birds eaten at one German site, Valkenburg. One bone of grey
lag goose (the only bird bone) was also found at excavations in Brancaster
directed by Green (Jones, in press). Columella (see White 1970, %27) says
that geese can be reared with very little trouble and are worth keeping for
their goslings and feathers, but they need plenty of water and grass. These
requirements would have heen amply satisfied by a salt-marsh habitat. The
one measurable specimen was slightly smaller than specimens from Wicken Bonhunt.
Ducks were eaten in Roman times, but may have been considered as low-class
food as is the opinion expressed by Trimalchio in the Satyricon by Petronius.
(see Toynbee 1973, 273). They are quite commonly represented on archaeological
sites of the Roman period. The duck bones found were similar to those of
mallard - the most numerocus and widely distributed of our resident waterfowl -
and those measurements which it was possible to take, fell within the range of
4archaeological specimens from Wicken Bonhunt. Delacour (see Eastham 1971, 391)
noted that though it is known that the Romans built large aviaries where mallard
were bred and fattened, the earliest literary reference to a distinct breed of
duck is in the twelfth century. The Fishbourne bones have a larger size range
than the mallard, suggesting domestication was taking or had taken, place.
Dr Bramwell has also noted that ducks from the Roman periocd are similar to, but
larger than the mallard. He thinks they may have taken wild duck eggs and
hatched them under fowls (1971).
Rock dove and feral pigeon today constitute a single species. Semi-
domesticated dovew~cote pigeons, which were free to find their own food, would
have played an important part in rural economies. From the eariest times,

there must have been contact between dove-cote birds and wild rock doves,
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leading to inter-breeding and assimilation of populations. Rock dove/feral pigeon
have been found on other Roman sites eg Waddon Hill {(see Davies 1971, 130).
Silchester and Caerwent (see Fisher 1966, 38). No matter what the status of

this species it ie certain that it would have been eaten.

The woodcock would also have been caught as food. The typical habitat of
this bird is deciduous woodland, with a combination of dry ground for nesting,
wet areas for feeding and open spaces. This area might once have provided such
a habitaé for this forest wader, though it no longer breeds there today.

The remaining birds are less likely to have been food remains. The raven
is now rare in Britain, though it wuas widespread up until the early nineteenth
century. Thus, in Roman times, it would have been much more common, and has,
indeed, been found invariably on Roman sites {(see Fisher 1966, 28 and
Davies 1971, 120). 'There are many references in the literature including
Pliny's Matural Histories, o ravens having been tamed and taught to talk by
the Romans (see Toynbee 1973, 273-275) so it is possible that these birds were
kept as pets. Bramwell, noting the abundance of ravens amongst Roman poultry
considers that they may have been killed as marauders of poul try (19755 208).
Elsewhere, (Bramwell 1971) he suggests that they were kept as a deterrent to
hawks which must have been a constant threat. Indeed, Columella advocates
that birds of dark plumage be kept, one of the reasons for this being that
the more conspicuous white birds make them easy prey for hawks and eagles
(see White 1970, 323). Ravens from Portchester Castle were found as skeletons
in pits and Eastham (1975, 414} considers the possible interpretation that they
were kept as pets or mascots. Four of the Brancaster bones may also have come
from a single skeleton. There is evidence that some, at least, of the individuals
had been utilised by man, for meat or feathers, as there was a chop mark on
one ulna. Measurements taken were compared with archaeoclogical specimens from
Wicken Bonhunt as no modern reference material was available. They were of a

similar size.
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The densest concentrations of buzzards are where the habitat is diverse.

Mops of past breeding distributions show that as late as 1800, the buzzard bred
throughout the British Isles (Sharrock. 1976, 455) though they no longer occur

in the Brancaster area. Other Roman sites on which buzzards have been found
include Colchester, Haddington in Scotland and possibly the Villa at Folkestone's
East CLiff in Kent (Fisher 1966, 37) and Exeter (Maltby 1979, 73).

The seventeen bones of the black-throated diver all come from the same context
and almost certainly represent a single individual. This is now one of our
rarest birds. It breeds in summer freshwater haunts in north-west Scotland,
and overwinters at sea or in estuaries, or sometimes on lakes or in man-made
waters near the coast. Thus Brancaster is within its present winter range and
this bird would probably have died in winter or during a spring or autumn
migration. It is recorded from Baynard's Castle (Bramwell 1973) and Exeter
(Maltby 1979, 73) but otherwise, is rare or unknown in archaeological bone
assemblages. Other divers have occasionally been recorded eg the great
northern diver (Gavia lﬂmgz) from Roman Portchester, and Broch of Ayre in Orkney

and the red-throated diver (Gavia stellata) from a Fife cave (Easthaw 1975, 412).

The Portchester Castle bird is also an almost complete skeleton, and Easthanm
suggests that it was accidentally bagged on a wild fowling trip, and thrown
straight into a rubbish pit, as the flesh of the diver is reputed to be extremely
unpalatable. That divers f?und on archaeological sites of various periods were
probably not eaten is also the view held by Fisher (1966, 38) who vouches for
their unpalatability from personal experience. However, a butchered bone of a
great northern diver was recovered from Saxon Southampton (Bourdilion and Coy
1979) 46). Arthur Cleveland Bent, writing in the early part of this century

in America, says of the great northern diver "There is no good excuse, however,
for shooting them as they are practically never used for food., They are

exceedingly hard to kill, and it is well-nigh useless to chase a wounded loon.



On the coast of Lébrador, loons are shot for food, and I‘can testify from
experience that they are not bad eating, though I should not consider them to 4

be in the game bird class". %(Bent 1919, 58) It would seem that the Romans ;}éf;

must have been good marksmen! But it is still a matter for speculatlon whath&r

thls dlver was caught dellberately for food or not, and whether, if acquired
accldentally, it was eaten anyway. ' . g'“   :”é3ﬂ:
Possibly an indication of a bird's status (eg food, sport, pet) may be'a
galned from careful examination of its archaeclogical context, for 1nstancel
whether single scattered bones or a partisml or complete skeleton, in a pit o
or an occupation layer. The skeletons of birds in rubbish plts probably indicates
'thét they were not eaten.eg the ravens and diver at Portchester Castle. Thia:_”.:‘
might also apply te the finds of a partial skeleton of raven, and a diver at o
Brancaster. |
In conclusion the bird bone evidence indicates that several domesticated
species were kept for food, and these were supplemented to a greater or lesser
extent by wildfowl taken in the vicinity. Certain other species recovered may
be incidental from the food point of view, but represent the habitat of this
area in Roman times, which included species once more widespread than they are
today.
GENERAL DISCUSSION AND CONCLUSIONS

The faunal evidence is first considered systematically, before drawing .

-

~ gome general conclusions about the site gcbnomyQ

Cattle
m

Though there is much 1nformat10n 1n‘the ancient 11terature on Roman husban”
practice in Italy, this should not be applied wlthout reaervat:ons to the
'1nterpretat10n of Romano—Brltlsh material. Environmental condltlons and, native
_teohn;ques established before the Roman invasion will hava influenced huabagd‘.

'7pra9t;qe§ he:e. Hhite (1970, 276-2??) consmders that the main purpoae for;keﬁpé




cattle was for draught - ueat wguld have been a secondary product, and cow's
milk was rarely drunk in Italy. The temperate climate of Britain might have
allowed cattle to be kept as dairy animals, and meat, largely beef and veal,
would have been a regular constituent ﬁf military rations (Davies 1971, 126).

Most individuals recovered from Brancaster were horned, but hornless ééttle
were also present. Jewell (1962) describes two types of cattle from the Roman
period in Britain: the small "Celtic ox" which played a dominant
role in the early Iron Age, and a larger type, possibly imported, though both
are slender-boned beasts. These may both be represented at Brancaster as
indicated by the measurements (see p 32).

The majority of the animals were mature, with a smaller percentage of very
young animals than was found for sheep. This suggests that the primary purpose
of cattle was for draught or milk; rather than meat production; but which of
these was the more important cannot be determined, as it was not possible to
separate the sexes.

Sheep

The sheep are of the gracile type commonly found on Romano-British sites,
somewhat similar in build to the present day Soay breed. Though generally horned
(Plate 13), a few polled individuuals occurred; these were of {two types: those
with a smooth flat frontal bone, and those with a rudimentary horn bud (Plate 14).
It is open to conjecture which of the following three possibilities these |
animals represent: a different breed, the females of a sinéle breed where the
males alone bear horns, or an occasional individual in a population where both
sexes are normally horned. A hornless sheep skull fragment s also noted by
Jones ( ¢ °°° )y . The majority of sheep were
killed when sub-adult or mature, but with a small percentage of deaths in the
very young age group. This suggests that the primary purpose for which they
were Kept was something other than meat production ie, wool or milk. White

(1970, 301) considers that the primary product of sheep in the Roman period
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would have been wool, followed by cheese and milk though the meat would, of
course, have been eaten, perhaps especially from surplus young animals.
Columella sugpgests thalt they should be sent to the butcher “"before they have
begun to graze, since it costs very little to send them to town, and when they
have been~disposed of, a substantial profit is made ocut of the milk from their
mothers" {(White 1970, 303). However, it is most likely that there is a bias
against the survival of bones of such young animals due to their fragility and
porous texture.
Goat

Only one definite goat bone, a horn core, was recovered. Although, because
the bone assemblage was highly fragmented, it is possible that any smaller
fragments of goat have not been distinguished from the remains of sheep
{see p %), the paweity of remains suggest that this animal cannot have contributed
greatly to the site economy.
Pig

Very few of the bones recovered were from mature animals, which severely
limited any wetrical analysis. It is likely that the majority of the bones
were of domestic pig, although occasional wild boar might be present.
These were larger animals than the domestic pig at that time. One
metatarsal compares favourably in size with that of a zoo-bred wild beoar in the
reference collection (Plate.15). Davies (1971, 128) states that wild boar was

Pourl'een bhirly ~three )

frequently taken - (it was found at[ of th%( Roman sites he reviewed) - and
he considers that it may have been hunted as much for sport as for food; for
example, an altar to Silvanus was set up in Weardale "In fulfilment of his vow
for capturing a boar of outstanding fineness, which many of his predecessors
had been unable to bag''. As the pig is a single purpose animal, with the only
useful products being meat and lard and possibly hide, it can be culled at the

economic optimum kill-age for meat yield ie when sub-adult, at the point when
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the maximun food—input/growth ratio has been reached in contrast to the

aul tipurpose animals such as cattle and sheep where slaughter patterns are
necessarily more complex. The pig is a prolific breeder and so only a few
adults need be kept to ensure a steady population replacement. Pig meat was
popular with the Romans, as evidenced by the space devoted to pork recipes in
Apicius (see King 1978, 225). Though there is no archaeological evidence to
support this, pigs may have been castrated to make them more manageable and
as the meat of uncastrated males is reputed to have a poor flavour (Uerpmann
1973, 316).

The horse bones found were generally less fragmeutary than those from most
of the other domestic animals on the site. Data from modern animals given by
Silver (1969) was used for assigning ages to the bones. The ages given below
are modern age equivalents: actual ages of ancient stock are not known. The

For'f" ~ Jeven.
majority of the bones were from mature animals; of the /™ bones on which ageing

thrée
information was recordable, onlyK were immature. The latter were from animals

under 3-3% years of age. Of the remainder,liss were about 5 years and’?w;ere over
5 years, the rest being at least 9 months-3} years, depending on the bone.
Ageing information also came from the state of eruption and wear of the teeth
in mandibles and maxillae. Only six individuals retained sufficient teeth

in situ for age assessment. * These give the following ages: two are older than
2% years, one is b4-5 years of age and the remaining three are at least 33-4 years.
The size of the animals have been compared with examples of modern breeds given
by Pitt-Rivers (1888), as well as with those of horses from other Roman sites.
Wither's hﬁights were estimated using Kieswalter's method (1888). These are _
given in Table 14. No large horses are represented and the bones are generally
about the size of, or smaller than, an Exmoor Pony (11% hands) though some were

and no bigger than a New Forest Pony (12 hands), and possibly a slightly larger
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form is also represented. The same range of horses occurred at Corstopitum
(Meek and Gray 1910, 84) but at Pitt-Rivers' excavations at Rotherley and
Woodcuts, all the horses were of the small type cf the Exmoor pony
(Pitt-Rivers 1882, 217), as were those in the Brancaster bones studied by
Jones ( F-°°° ). The Roman horses from Exeter were larger - probably from
animals of 13-14 hands {Maltby 1979, 62) as were those at Hemel Hempstead.
(Harcourt 1974%, 259). A third metatarsal from a post Roman context had been
sawn through the shaft just below the proximal epiphysis (Plate 16) in a similar
manner to the specimen described by Maltby (1979, 362). This was undoubtedly
a preliminary to working the bone. Cannon bones of sheep and cattle are often
used for making bone objects, as was the case at Brancaster, and these two
examples provide evidence for such a process on horse bones.

The absence of butchery marks on the Brancaster horse bones suggests that
they were not eaten, nor their bone marrow extracted though, as at Exeter, their
use as an occasional food source cannot be discounted. This is not invariably
the case, and Pitt-Rivers (1888, 217) concluded that the horses at Rotherley and
Woodcuts had been used for food, because many of the bones had been split
longitudinally as if to obtain the marrow, and at these sites horse was the
third most common animal. On sites where horse does not appear to have been
eaten, it is not usually found in such large guantities.

The Romans are known to.have had large horses for military use (Békonyi

1974, 262-263) but none fitting this description was found at Brancaster.
As well as cavalry, horses were used for breeding mules and sometimes for
traction and working corn-mills. Though horse meat was not eaten, other
products from the dead animal were used, eg the skins and tails were used for
leather and decoration (Toynbee 1973, 185).

The ageing data, with very few immature animals, support the view that the

horse was Kept primarily as a working animal.
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=2k thiifg - seven

A total ofx' dog bones was recovered, the majority of which came from the
earlier Roman period, but with [M?zom late andﬁrrfrom post Roman contexts
respectively, and a single bone from the Iron Age. Measurements of the bones
have, where possible, been compared with those of modern breeds in the reference
collection. The dogs seem to have been of at least three types. One was father
smaller than a miniature poodle, but slightly larger than a toy poodle, another
is tenatively judged to be about the size of a border collie, though no complete
long bones have survived and there is a possible third intermediately sized
animal. Height calculations were only possible on two bones, a radius and a
humerus. These gave withers height estimates of 29.71 cms and 27.9 cms respectively.
These are near to the lower size limits of dogs from Roman sites given by
Harcourt (1974, 166). Though the guantity of dog bones recovered from
Brancaster was not great, they give an indication of the variability which is
typical of dogs in the Romano-British period. Dogs in Roman times would have
had a variety of uses. Possibly their skin and meat was utilised, but there
is no evidence for this at Brancaster. Hunting dogs were used, and certain
British breeds were prized in Rome. Sheep dogs were also known, as were house
dogs, and there is some evidence for the occasional use of dogs for draught
purposes and in performing acts (Toynbee 1973, 102-122). DPet dogs or lap dogs
were kept, and it is likely .that the smaller dogs found at Brancaster fit this
category. One radius and humerus were very short and bowed; similar specimens
from Corstopitum were likened to the modern Dachshund (Meek and Gray 19104 122).
Small dogs should not be automatically considered of no use as working animals.
The Welsh Corgi, for example, was used by the cattle drovers, as it could snap

at the beasts' heels, and be quick enough to avoid being kicked (Godwin and

Toulson 1977, 10).
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Cat

Though no bones of this animal were found, a cat had left its paw impression
on one of the tiles found at the siter(see peee)., Domestic cats, though not
common, have been recuovered from Roman sites in this country eg from Lullingstone
and Wroxeter (Toynbee 1973, 90), Exeter (Maltby 1979, 64) and Silchester
(Jones 18g2, 288) and they have been recorded as early as the Iron Age
(Harcourt 1979, 154).
Deer

Two species of deer were found: red and roe. Both species are indigenous,
and quite common in suitable woodland habitats, and also moorland in the case
of red deer. All the deer bones came from the earlir Roman contexts, and these
animals were presumably hunted for food. Davies (1971, 128) says that
venison was clearly a commen delicacy, the former has been recorded

'du‘r!’y -ene savenfeen
froan and the latter from K of the Roman military sites reviewed by
him. The antlers were also used, for making objects: an iron awl found on the
site had its handle fashioned from an antler tine, probably of red deer, another
worked fragment of red decr antler was found, and a third was sawn off at the
base, ready for working.
Rabbit

A single rabbit mandible was found in an earlier Roman ditch deposit, but the
possibility that it arrived there by burrowing camnot be discounted. It was
once thought that when Caesar referred to hares in Britain, it may actuallf
have been rabbits which he saw; however it is now generally agreed that this
animal was introduced by the Normans (Sheail 1971, 17). Rabbit bones
occasionally turn up on Roman sites, but in &1l cases they have been discounted
as intrusive. While it is unlikely that they were widespread at that time,
confirmation of the presence of rabbit in pre-Norman Britain may yet come from

the meticulous examination of the archaeological contexts yielding small mammal
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bones, in the same way that the existence of black rat in Roman York has been
established by Rackham (1979). This has also been done for the small mammal
bones at Saxon Soulhampton, where only a single rabbit bone (a butchered scapula)
was found to be non-intrusive (Bourdillon and Coy 1979, 4h).
Hare .

Only one bone was recovered, a calcaneus, and it was not possible to ascertain

whether the species represented was Lepus capensis (brown hare) or Lepus timidus

(mountain hare). A single bone seems slim evidence from which to infer the
practice of hunting. However, as remains of the smaller animals on the site
were scant, this bone might revresent only é relatively small proportion of the
individuals present. Hare bones have been found on several Roman sites
(Davies 1971, 128) and doubtless they also supplemented the diet at Brancaster.
Davies (1971, 128) considers that the hare may have been hunted for sport rather
than food, though in times of shortage it would have been a welcome supplement
to army rations. For example, Vegetius mentions this species in his description
of the siepge diet in Britain. '"The soldiers were worn out by .+ .the unaccustomed
food of the country. They ....fed on wheat and barley and large quantities of
meat and hare boiled without salt which upset their digestion'. At Brancaster,
however, salt shortage should not have been a problem, as the salt marshes would
ensure a supply of this important commodity.
Rat

One humerus of an immature rat (Rattus sp) was found in the floor of an
early Roman ditch. It is not possible to distinguish the post-cranial elements
of the black and brown rats (B. rattus and R, norvegicus, respectively),
but the brown rat was not introduced into this country until the early
eightéenth century (Barrett-Hamilton and Hinton 1904. ; }. The archaeological
context from which the Brancaster rat bone came was well sealed and stratified,

and it can be safely assumed that the animal did not enter by burrowing.
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PThough the brown rat is known to burrow extensively, this is not an attribute
of the black rat. The latter, together with the early date of the deposit,
suggest this animal is, in fact, a black rat. Until recently, the black rat
was thought to have been introduced into Britain in the Norman Period, but
Rackham (1979) has produced evidence for its introduction in Roman times,

from excavations at York. This could prove of considerable importance, esbecially
in view of recent discussions on plague and the end of Roman Britain and
subsequent plagues of the Anglo Saxon period (Rackham op cit). A rat bone has
also been found in an early tenth century deposit in London, and though assumed
to be from the black rat this, like the Brancaster bone, was of an immature
post-cranial element (Armitege 1979b).

Six fragments of vertebral centra from a whale were recovered from the
earlier Roman period, but it was not possible to determine from which species
these came. Chop marks were present on three of the fragments ( Plate 17},
which we consider to be the result of butchery, and conclude that the whale
meat wuas eaten. Whale bones huave occasionally been recovered from Roman sites:
at Valkenburg, an auxiliary fort near the mouth of the Rhine {(Davies 1971, 129~
130) and at Bishopstone, where it was suggested that the proximity of the site
to the sea makes it likely that a whale was stranded on the shore, and part of
the carcass taken up to the site (Gebbels 1977, 279). The same explanation is
likely to apply to the Brancasler whale. Deliberate, often mass, strandings of
whales are well documented for which various explanations have been hypothesised,
including an ear infection having affected the sonar system (Harrison Matthews
19733 178-182). Of course, the animal could have been washed up dead, in which
case the flesh would probably have been putrid: the butchery suggests that the
whale meat was utilised 50 a stranded live animal seems the preferable

interpretation. In contrast to this, a whale vertebra of the Little Piked Whale
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(Balaenoptera acutorostrata) found at Saxon Southampton which had been used as

a chopping block (deduced from the numerous incisions on the flat facets of the
vertebra) was probably washed ashore as a carcass, or even as a bone as there
is no evidence for the flech having being eaten (Holdsworth 1976, 4s).

Occasional records of whale occur in the Roman literature and Porcupius
relates how a whale stranded near the city of Constantinople was dragged to shore
and killed by the local people {see Toynbee 1973, 208).

Conclusion

The major contribution to the Brancastgr bone assemblage came from food
remains of the domestic animals. The excavated bone assemblage shows us the
pattern of slaughter, from which certain attributes of stock-breeding practice
can cautiously be hypothesized. However, many unknown variables will have
influenced the pattern we see, such as possible import of animals to the site,
or export of animals from the site for consumption elsewhere. This problem is
discussed more fully by Uerpmann (197/3).

If we look at the relative proportions of species found from the different
phases throughout the time span of site occupation {(Table 13), we see that there
is a very slight increase in the proportions of pig and also of sheep from the
earlier to later Roman phascs with a concomitant decrease iu the nroportion of
caﬁtle. The numbers of horse and dog remain at the same low level throughout.
The increase of horse in thé post-Roman bone assemblage is probably not
significant because of the mixed nature of that bone group. King (1978}, in
his comparative survey of all the major bone assemblages from Roman sites in
Britain, has observed and interpreted the changes and trends in their species
composition. These are firstly, a decrease in the number of sheep bones in
late Roman times which he attributes to an increasing number of 'Romanized’
deposits, viz villas, towns and forts. He suggests that sites on which sheep
are favoured are continuing the Iron Age farming pattern, or are on lowland
dry light soils.

In support of this, Applebaum (see Hallam 1970, 64) ascribed Romano~British

settlement on the fringe of the Essex and Kent settlements to sheep rearing in
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the absence of liver fluke. The salt marshes of the Essex coast could support
heavy sheep numbers because of the fiase, extensive short herbage and the
absence from disease given by salt water: the liver fluke does not thrive so
freely under these conditions, and foot-rot is somewhat less troublesome in a
salt-water than a fresh-water pasture (Trow-Smith 1957, ?6). As the settlgment
at Brancaster was probably considerably 'Romanized' throughout its existence
the latter of King's explanations is the most likely.

The second trend which King noticed was an increase in pig in the second
to fourth centuries AD which he interprets as perhaps an indication of increased
woodland usage or the establishment of orcﬂards, while a more important part
might have been played by political and cultural considerations. During the
third century, money supply problems caused increages in the taxes levied,
which could in turn have led to taxpayers utilizing more, and marginal, land
to waintain their living standard. From the fourteenth century, livestock was
included in the poll tax, which ray have been an incentive to keep larger
animals (cows instead of sheep), and pigs could have evaded tax inspectérs
because they could be unobtrusively kept in woodland. Another factor might be
the fact that the Romans regarded pork as a delicacy and perhaps British tastes

adjusted accordingly.

o oo " The fort at
Brancaster started life as an infantry establishment, later becoming one of
cavalry but the bones do not reflect this change in use, as there is no change
in the percentage of horse bones between the earler and late occupation phases.
This might be because it is generally considered that horses from Roman forts

would have been buried well outside the occupied area (Grant 1975, 383).
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The animal kill-off patterns of domestic stock, with a paueity of yvounger

animals, suggests that they might have been consumed elsewhere - perhaps shipped
gsalted up to the Northern forts, as probably occurred in the nearby Fens (Salway
1970, 13-14)- with the meat eaten at the site coming from more mature animals
which had been raised primarily for other purposes such as milk and wool produc-
tion. Alternatively, the younger meat mﬁy have been congumed elsewhere on the site,
for example, within the fort. In the Roman period, vast supplies of

hides were needed - for tents, shields, protective clothing and harness. Gut
might also have been required by the artillery, and wool was needed in quantity
for uniforms. These commodities might also have been transported from thié
area. In addition, the surrounding salt-marsh habitat would have provided a
natural reservoir of fish and fowl, which might free a large proportion of the
domestic produce for use elsewhere. Unfortunately, the preservation on the
site has provided an unquantifiable bias toﬁards the larger animals, and so we
can but guess at the extent of the contribution to the local diet of the
commodities mentioned.

On the other hand, no major road led to Roman Brancaster, and though no
large ships could have harboured here the possibility that Brancaster itself

received supplies by sea can be entertained.
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TABLE [t Statistical comparison of overall fragmentation patterns Tor the five

najor domestic species Found on the site (oattlo, sheep, pig, horse

and dog).

Species Combination X2 value Significance at 0.5% probability level
Sheep/Pig 8.38 Not Significant
Horse/Dog 9,38 Vot Significant
Pig/Dog 17.9 Significant
Cow/Pig 19.53 Significant
Pig/Horse 21,06 Significant
Sheep/Dog 25,06 ' Sienificant
Cow/Horse 32,88 Significant
Cou/Dog 53.3 ' Significant
Sheep/Horse 52.89 Significant

Cow/Sheep 82,68 Significant



TABLE 5

AGH CRITHRIA YOR CATILE AHD SHEMP (from bone data)
A CATTLE _

ACHE CLASS  WOUTVALENT MODERN — BONE AWD iPIPHYSTS

1 AGE (YEARS)
1 11y Humerus distal, radiuns proximal
2 on-2k Hetacarpal distal, tibia distal
3 2% letatarsal distal
4 3-4 Pemur proximal, calecaneum, hunerus proximal,
radius distal, femur distal, tibia proximal
B SHEEP

AGE CLASS EQUIVALIT MODERN — BONX AND WPIPHYSIS

i ACE (YBARS)

1 10 months Humerus distal, radius proximal

2 =2 lietacarpal distal, tibia distal

3 243 Metatarsal distal

4 3 . Calcaneun, radius distal, ulna, femur distal,

tibia proximal.



TABLY

Al CRITSRIA WOR CAT'PLE AND SHEWP (FlGe TOOMI ERUPTION)

AT CLASS AGE (YEARS)  OUPH WEAR STAUR
1 CATTLE SHIEP |
1 - - It unworn
2 1 5 112 unworn

ak T 3 unworn

4 3 2 Pli4 unworn



TABLE F-:

Spocies

Cattle

Sheep

Borse

Dog

Homan occupabion phase,

Anatomy

humerus
radius
metacarpal

metatarsal

radius
mebacarpal
calcaneum

metatarsal

radius
metacarpal

metatarsal

humerus

radius

11
12

Withers heighis cstimates of the domestic mammals from the early

Range

109.1

108.8-124.3
108.9-123.6
116.1-121.8

62

5903-69.2
5248~6043
61.8-65.4

119,9-135.9
12444

279
29.1



TABLE §: Couwparison of sclected cattle measurcments from Brancaster with those

from other Homan sites, and with modern breeds.

site/Breed

Branmcastoer
Corstopitum
kxeter
Chillingham cull
Chillingham cow

Shorthorn cou

Brancaster
sxeter
Chillinghanm bull
Chillingham cow
Shorthorr cow

Kerry cow

Brancaster
Corstopitun
nxetor
Chillingham bull
Chillingham cow
Shorthorn cow

Kerry cow

Brancastor
Corstopitum
bxeter
Chillingham bull
Chillingham cow
Shorthorn cou
Brancaster

Corotopitun

Breter

Portchester Castle

Gadebridge Park
Chillingham bull

Bone

Humorus

e tacarnal

1"

it

iletacarpal

it

Measurement

Distal breadth

Total longth

Ll

Distal Uidth

1"

T

"

12
61

P I U S oY

- o A W\ AN

11
a7

OO S A S L.

41
116
30

20
78

143
13

Range ( mnims )

644 4-90 44
A7-80%
63e1=T4, 3%%
53% |
64%
T6¥*

253-289
2327 4%
273%

2n0%

305%

249%
1786-202
164-203%
166=-194%%
202#

175%

DO5%

133%

£9,4=T0.8
A1 3%
444857, 3%
44%

S4%

65%

£49-68,6
A5-68*
49,763, 3%%
50_69**
44-60%#

49*

*  After leck and Gray (1910)

** After Matby (1979)



Sitc/Bracd Bor: HMeasurcment 1 Range {(mws)

Chillinghon cow Tibia - Distal yidth 1 50
Shorthorn cow " om 1 1 65%
Brancaster Hetatarsal  Total Length 2 21322345
Copstopitunm " " " 6T 181=-244%
ixeter " " n 15 190-219%%
Portchester Castle " " " 108 183-240%%
Gadebridge Park " " " 3 208-254%%
Chillingham bull " " " 1 222%
Chillingham cow " " " 1 205%
Shorthorn cow v " " 1 255%
Kerry cow 1 " " 1 212%

After leek and Gray (1910)
#% After Matby (1979)



'?KBLB‘% : Comparizons of scloctnd sheep mcasurcmonts {rom Brascastor with those

from othor Roman oilew, and with modern breodo,

Si%e/Breod : Boiic Measurament i Raxige (mms)
Brancagstoer Humeras Diglal breadih 13 25333
Corstopitlun H " 1 10 22-=28
xeter " n " 23 23.9-30.1
Stanham Aspel n " " 2 29-30
Brancaster Metacarpal  Total length 4 122,5=143
Corstopitun " " " 11 106~126
Ixeter " " " 3 i12~127
Cranborne Chate " " " 11 109~137
St Kilda ewe " " " 1107
Yhite faced heather cwe " " 1 1 111
Highlaxwl horned ecue " " n 1 113
St Kilda ram " " H 1 e
Hampshire doun cwe 1 " 1 1 139
Dorset horaoed ram H " " 1 136
Brancagtor Moio Distal beoasth 31 Pie2=27T4T
Corstopi tun " " n 14 1513
Txetar " " " 51 021,3-20.7
Stanbianr Aspel " f n 2 203"
Brancastor Lotatarsal  Total Llongbh 10 137=145
sorstopitum n " " 10 108=128
Bxeter " " n 3 112-127
Cronborne Chase " 1 1" 5  119-126
st Kilda owe N " H 1 116
Highland hornoed cwe " " H 1 128 -
5t Kilda ram " " " 1 124
Dorsel horned ram " " 1" 1 147

Haunpshires dowmn cue " " H 1 150



Table 10: The relative contributbtion of the major domestic food specles to the diet

Weo. of fragments Percentage after figures
ad justed for meat yield

Cattle =~ early Roman 3,132 9447
late Roman 193 88
Sheep — early Roman 1,169 A9
late Roman 138 8750
Pig — early Roman 103 04 7%
late Roman 30 3%



Table 1l : Betimated carcass weights of cattle

Bone

Humerus
Calcaneus
lletatarsal

Astragalus

BRANCASTER (Tarly Roman)

n

12
4
6

15

liean CW
(kg)

156,.1
163,24
162,94

163.67

* data after Nodale (1975)

Range of CW

(ke)
1444517648
154.1=182,3
155.1~173.9

160,9~168,2

*OTHER ROGUANO-BRITISH SITES

n lican CH Range of CUW

(ke) (ke)
4 154 146~168
2 155 -
12 167 157-187
14 166 -
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Table I3 : The relative proportions of the major domestic

species
Cattle Sheep Pig Horse Doz Total Iderntified Bone
Period No. of o Fo. of ¢ No, of o, of o No., of o Ko, of
fregments 7 fragments i fragments fragments fragments fragments
Beaker & 67 3 33 - - - - - 9
Bronze Age AS 76 & 14 3 1 2 - - 59
Iron Age NI V] 21 5 - 1 2 1 2 41
Early Roman 3,132 69 1,169 26 103 93 2 36 1 44533
Late Roman 193 52 138 37 32 & P 3 1 372
Post Roman 304 67 114 25 13 17 2 4 1 452
Total 3,698 67 1,453 27 151 118 2 44 1 54464
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Figure

Figure
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Migure

Figure

Figure

Figure

1

Histogram of the nmunber of honesg rocovered from the diffopent
phases indicating the human population tactivityt.

The relative proporiions of ithe various skeletal elements
from the threunmain donmecstic food species (cattle,‘ShBeP and
pig) for the carler Boman period. L
Overall comparison 6f7fhe'fragmenta£iop pattern of cattle

and sheep: pic diagrams for a. S%eef ) and b. cattle show
the proportion of different sized fragments for the various -
skeletal eluments, Tigures used are for earh&‘and later

Roman phases combined for cattie and . Sﬁeef: boneg only
(tcattle—~sized! and fsheep~sized! are not included).

Comparison of the fragmentation pattern for cattle and sheep:
proximal Tragments only,., Pile diagrams for a, fAeer y and

b. catile show the proportion of different sized fragments from
the proximal parl of the bone for the various skeletal elemenis,
(Figuros i'or cattle and sﬂeqp include Ycatbtle—sized?! and
Ysheep—-ciged! respectively).

Comparison <’ Lhe frogmentation paiiesrn {for cattle and sheep:
midshaft fraogmonts only. Ple disgromns for a. (Aeef) y and

W cattle show fthe proporiion of different sized fragments from
the midshait part ol the bone for the various skeletal clements.
(Figures for cottle and ﬁéaqp include Yeattle-sized' and
Tsheep-sizadt fraguonts respectively).

Comparisons of the fragmentation pattern for cattle and sheoep:
digstal fragments only. Pie diagrams for a. s%g%p , and

b. cattle show the proportion of different sized fragments from
the distal part of the bone for the various skeletal elements,
(Figures for cattle and « sheepg - include 'cattle-sized! and
'sheep-sized! fragments respectively).

Comparison of the fragmentation pattern for cattle and sheep:
pie diagrams show the proportions of fragments from the
different paris of each skeleial element ie proximal, midshaft,
distal or whole. {Figures are for earler and laterRoman phases
combined and cattle and sheep include 'caltle-sized' and
'sheep—sigedt fragments respeotively).

Butchery analysis of cattle: a. chop-marks and b. knife-—cuts,
Occurrence of butchery marks is expressed as percentages of the

number of bone fragments present. For this purpose, each bone



has been arbitrarily divided into throe scctions, proximal,
midshaft and distal. (Figures used are for the carler Roman
phase only, and include 'cattle—sized! fragments).

Mipure 9 Butehery analysis 6f gheep: a. chop-marks and b. knife-cuts.
Occurrence of butchery marks is exprosscd as percoentages of the
number of bone fragments prosent. For this purpose, cach bone
hag been arbitrarily divided into three sections, proximal,
midshaft, and distal. (Figurecs uscd are for the earl *Roman

phase only, and include fcattle—sized! fragments).

Figure Cverall fragmentation patterns of the five major domestic
species present on the site (cattle, sheep, pig, horse and dog).
Pie diagraans show the percentage of bones of different sized
Tragments as a fraction of the total for all skcletal clements.
(Figures used arc for the combined carl® and lat= Roman phases).
Vigure 12 Histogram of Llhe age al deak}h or slaughter for the populations
of cattle ard sheep from the earler and late Roman phases of
site occupation,
A. Paercentage of cattle dying in cach of the four
asc classes (see text) ag caloculated from the epiphyseal
fusion of Lho long bones.
B. Percentare of sheep dying in cach of the four age
ctassun {(soeo toxt) as claculated from the epiphyscal
fusion of the long bones,.
C. Percontage of cattle dying in each of the four
age clusues (see text) as calculated from the tooth
cruption and wear in the mandibles,
D. Porcentagze of sheep dying in cach of the four age

classes (see toxt) as caleoulated from the tooth eruption

and wear in the mandibles.
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't PﬁATE ¥ : The most complete catile skull recovered from the site, in which the f¥§ntal
| bones are iutact, indicating tnat; in tpis indavicual at least, tne animal
haa not peen slaughtered by pele—axeing. The caucal part of the frontal bones
irad been choppeo througn in removing the horns( ¢cnop-marks are indicated by an

4TTOW) o

PLATE 2 : ‘'he most complete cattle skull recovered from tne site, in which the frontal
pones are intaci, Indicating thait, in this individual at least, the animal
had not been slaugntered by pole-axeing. The caudal part of the frontal ﬂbnes
had been choppea through in removing ine horns( chop-marks are indicated by

an arrow,

PLATE 3 : Two sheep mandibles snowing pathological ohanges..
A + (Rignt,buccal view). The bone of the ramis has receeded around the base
of tne second and third molars.
B : {Left, lingual view). Structural changes have occurred in the bone of
the ramus around the base of ihe second and third molars. The bone in
this region is more porous.

PLATE 4 Two sheep mandibles showing pathological changes,

"

A : (viewea from apove). Tre socket of the third molar is slightly enlarged.
B : {viewed from above). The third molar is missing - provably lost
antemortem —~ and the alveolar cavity is enlarged, and there has been
an increase in the bone of the ramus in this region, especially on the .

lingual side,

PLATE 5 @ A éneep mandible showing pathological changes.
The alveolar cavity of the fourth premolar has become enlarged, with concomite
ant oaseous growﬁh on both lingual and buccal surfaces of the ramus extending
partly around the first molar in one direction, and the third premolar in the

other. The fourth premolar is missing : it may have been lost antemortem.

PLATE 6 : A dog mandible {left, lingual view) showing antemortem loas of all ihree

incisors and the canine, with subsequent ossification of the alveolar cavities.



PLATE 7

PLAYE 8

YPLATE 9

PLATE 10

PLATE 11

PLAME 12

PLATE 13

PLATE 14

PLATE 1%

PLATE 16

PLATE 17

v

..
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-

A cattle metatarsal(right, anterior view). The proximal joint surface has a

moderate degree of exostosis, and the centrogquartal, and fused second and “°4

third tarsals,have become attached by by extra bony growth to the metatarsal.

The lateral distal shaft of the metatarsal has an area of exostosis, which has

distorted the course of the vascular groove in this regiou.

A cattle second phalanx showing gross deformity due to an arthritic-iype

condition,

A cattle second phalanx (viewed from above). A lesion is visible on the prox-

imal articular surface.

A-pig skull (caudal view;. The left side of the squamous part of the occipital

bone has been depressed as the result of a trauma .

A pig skull (dorseo~lateral view,. The two loci of a healed trauma can be seen

Homan tile bearing the impression of a domestic cat's paw.

A hornea sheep skull,

A naturally polled sheep skull, with a rudimentary horn bud.

A pig metapodial (A) from a noman context at Brancaster with that from a-

modern zoo-bred wild boar(B) for size comparison,

A horse metatarsal which has been sawn through below the proximal articulatio
probably in order to use the middle, shafi section, of the bone for bone

working.

The centrum of a whale vertebra. Numerous chop-marks can benseen : possibly

the result of butchery.
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VPLATE T “The mosiwé;ﬁﬁleze cattle skull recovered from the site, iu wnich the fromtal
| bones are i1utact, indaicating that, iun tnls iudiviaual at least, the animal
haa not peen slaugnhterea by pole-axeing. The cauaal part ol the frontal bones
Liad been chopped througn in removing tne horns(chop-marks are indicated by an

ATTOW) o



PLATE 2

-
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The most complete cattle skull recovered from tne site,
bones are intact, indicating that, in this individual at least, the animal
had not been slaugnterad by pole-axeing. The caudal part of the frontal bones

had been choppea through in removing thne horns{ chaop-marks are indicatea by

an arrow,

in which the frontal. ‘



PLATE 3 : ‘“Two sheep mandibles snowing patholog;%al changes,
A : (Rignt,buccal viewj. The bone of the ramus has receeded around the base
of tne second and third molars.,
B : (lLeft, lingual view), Structural Changes have occurred in the bone of
the ramus around the base of tne second and third molars. The bone in

this region is more porous.,



PLATE 4 : Two sheep mandibles showing patnologiéal chuhges,
A : (viewea from ;nove). Trie socket%of the third molar is slightly enlarged.
B : (viewed from above)., The third molar is migsing - probably lost
antemortem - and the alveoclar cavity is enlarged, and there has been
an increase in the bone of the ramus in this region, especially on ine

lingual side,



PLATE 5 : 4 sheep mandible showing p?.thologlcai f;changes.

The alveolar cavity of the fourth prém@lar has become enlarged, with concomit-
ant osseous growth on both lingual aﬁdibuccal surfaces of the ramus extending':
partly around the firat molar in one d;rection, and the third premolar in the

other. The fourth premolar is missing s it way have been loat antemortem,



?LA?E 6 : A dog mandible {left, lingual view)

showing antemortem loss of all three
incisors and the canine,

with subsequent osaification of tne alveolgr cavities,



. PLATE 7

A cattle metatarsal(right, anterior view). The proxima.l joint surface has a
moderate degree of exostoals, and the centroquartal, and fused second and .1
third tarsals,have become attached by by extra bony grow%h to the metatarsal.
The lateral distal shaft of the metatarsal has an area of exostosis, which haﬁ

distorted the course of the vascular groove in this region,















PLATE 12 : Homan tile bearing the impression of a domestic cat's paw.



PLATH
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A horned sheep skull.




PLATE 14 : A naturally polled sheep skull, wiln a rudimentary horn bud.



PLAYE 15 : A pig metapodial (A) from a Koman context at Brancaster with that from a

modern zoo-bred wild boar(B) for size comparison,



PLATE 16 : A horse metatarsal which has been sawn through below the proximal articulatio

probably in order to use the mlddle, ‘shaft section, of the bone for bone

. wprking.
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The centrum of & whale vertebra,

Numerous chopwmarks can be1geen : Posaibly
the result of butchery,



oot Hone Oheels

A examination ol any bone objoats found on the site vas masde. OF the twenly

Five Tount, four were from pect - doman, onc Prosn labe koman and the rest from

em‘h’c'r Homan contexlse  Acart from one objecl fagshioned fros an antler tine, ‘&é
probably of red deer, they vere all nade {roo s tetal bong In most |
cases, 1t wvas not poscible Lo delorzine which snecies and vhieh hone was used to

ttake Lhe object., However, Len of the ohjects were bone nins, and pig fibulae or
horse 'splinl' bones were commonty used for these, thouph this could not be
ascertained with the objects in guestion and they counld equally well have come

from a dgifferent sovecies and paro ol Lhe anatomy. Another four of the obiects
showed no Indication of their oripin, and of the repaining ten, =ix were made

from ovicanrid melanodials, one frow an ovicaprid tigia, two from catile meta-

Larsals an'! thoe romaining obiect cosme Proam Lhe Vimb bone of & larpe mamaal,

Cf nofe, vas one of Lhe ovicasricd Lones, o righl meiztanal,  This bone was alnosl
complete excest that a hobe phoest the oroocima Losrtionlar surlace, Gre in
diamelor, 1L o fonction can only oo cueccesd aty bal other examnles have been
abeepved Ly Lthe authars Deor vacisa o civas ineludine Daxon Ioguich and Medieval
wﬁmgg, Fent, A sitoilac ewvasnole, bul this 210 in catile amd not sheen bones, hao been

racorded fron AlLhorpe Grove, Satlorocn Coocherp, 10770 The smecimen Trom YHrancaster

P
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Tiles

A number of tiles from the site were examined, bearing foot-impressions of

3 animal specics, Wyb‘“q @'ﬂéﬂ“ ‘{V D bidtedns at Wé" W

vichiales Uik et Lo ers rliipory  wilh olhis of L 2k all of

WM Qo Comacclired] & & i/ Gral Boman /m"‘;/w-vff'- Tdentifications were deaced o

.5&%2.3{,”am&+n.amhnw% ag;¢1‘;. Lawrence and Browmn (1974) . Ong print was of
sdtuny

an ovicaprid and 4 were of dogs. The first of these 4Zu‘/ inpressions lefi

by both fore feet and the right hind foot of a walking dog which would have

been quite a large animal. Another tile Ly impressions of the right fore

and hind foot of a similarly sized dog, but the prints were too badly distorted

for any measurements to be faeken. A third impression is slightly smaller, and

the last is of the right fore foot of a very small or juvenile dog. Tinally,

the foot impression of the right fore foot of a cat was found (see Plate /2 ).

The print is small, and may be
from a small or young cat, but is alwost certainly of the domestic, and not

the wild Cﬂi: fely~ ~ilvestein , A similar find has been made at Roman Silchester

(Jones, 1892) where the species in gquestion is also considered to be domestic
rather than wild, as the anthor thought it unlikely that the ;hy'wild cat would
venture so near a humen dwelling—place, Recently, Cramm and Tulford (1979),

in their reappraisal of the 1iles with foot~prints from Roman Silchester, have
shown that these can give information about the animals themselves and about
the tile-making process. They note the general absence of wild animals (which
might suggest the ground was fenced) and of pigs {obstreperous animals which
ere likely to have been kept in sties, or woodland away from humen settlements),

they consider that the evidence indicates the proximity of a farm or stock—yard,

Y/



suggesting that the tile makers thewselves were, in addition, farmers. Iany
of the tiles had representations of more than one animal, which supports the
cagse for workshops being close to, or within a farmyard — perhaps the tiles
were laid out to dry on the ground, bul under cover to which animals had
ACCCSE, Though only a small sample, " a similar

A'é‘ ge W“M Gala mare /n/m«g«;‘g %ﬂ(aﬁaffﬂ*‘ o /y""f /e &6 'md‘y g
explanation/to the Brancaster tiles Measurements of the animals tracks

Mf{ WMMV%"C"G"‘: W, s

are given, together with comparable mea%urements from Roman Sllchester, and :
modern adult animals taken from Lawrence and Brown, 1974, and Bang and
Dahlstrum, 1974 (in Cramm and Tulford, 1979) sce Table o« They point out

that shrinkage of clay on drying subsequent to the foot impression will have

reduced the measurements, possibly by up to a tenth,

Gy



Table ¢+ Measurements of Animal Tracks from Roman Brancaster, with comparable
measurements of these from Romon Silchester *and from modern adult animals®,

Track Length Track Width

Range  Mean N Range Mean N
Sheep
Brancaster 40 1 28 1
Silchester 2A-AT 3.5 24 11-30 20.8 29
Lodern 5040 40--50
Dog
Brancastor (fore foot) A= 3 3770 2
Silchester (fore foot) 21-07 0 29,10 14 28,69 48.9 21
Fodormn U | 3186
Cat
Brancastoer o8 1 25 1
Silchester Sl 29,1 7 2304 28,6 12
Kodern (wild) A0={0 35=£0

* after Cramm and Tulford (1979)



AGREING DATA:

BPIPHYSEAL RUSTON OF LIMB BONES OF CAT'ITLE AWD SHEEP (®ARLES AND LATER ROMAN
PUAS S COUBINED)

CADMTLL SHEEP
Age Group Bone and Number  HNumber Percentage Humber  Humber Percentage
€ epiphysis fused unfused in age group fused unfused in age group
1 Humerus (q) 30 0 16 4 ‘
Radiue (p) 31 1 1.6 10 0 13
2 Meta~—
carpal (d) 57 7 12 4
Tibia (d) 32 9 15 33 3 13
3 Meta~
taral (d) 39 20 33 17 6 26
4 Humerus (p) 3 1 0 1
Radius (a) 14 Ly A 7
Femur (p) 10 3 2 1
Femur (d) 4 3 1 0
Tibia {p) @ i 0 2
Ulna 5 0 1 2
Calcaneum 14 a3 3 1 50






