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THE ANIMAL BONES 

By S M Wall, P Langley and R T Jones 

INTRODUGriON 

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 of approximately/ millennia from Neolithic to post--Roman 

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

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

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

(phases,f/-- '1) later Roman (phases lo-t~ 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 the west of the CEU site was excavated by C Green and 

comparison with G Jones' report ( {'- o oo ) on the faunal remains from these 

excavations has been made, though the quantity of bone recovered 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 differed significantly from that of contemporary 

civilians. Our results have therefore been compared with other Roman sites in 

Britain: both military and civilian. 

METHOD 

The animal bone was recovered by hand-picking. Some trial sieving was also 

carried out at an early stage, in the hope that remains of the smaller vertebrates 

might be recovered, but 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. 
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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 

Monwnents 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 recording a 

number of attributes 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 archaeological phase have lea 

produced, (stored at the Ancient J~onuments Laboratory). Further analysis of this su·l 

divided data was aided by computer tabulation programmes (Jones,1978), which 

produced tables of various aspects of the non-metrical data. The metrical 

information was displayed graphically using a micro-computer (Research Machines 

38oZ) 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, though 

brittle. Many bones had a black, mottled surface and erosion 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 

fragmentary nature of the material. 

Only a single identifiable fish bone was recovered, from one of the sieved 

samples. This general lack of fish bon~may be due to their fragility and poor 
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survival. One mit;ht 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, tee o.rtJ,;..,._ ). The bird bones are considered 

in a separate section at the end of the main bone report. Apart from a few 

amphibian bones, the rest of the bo11es were mammalian, and caroefrom the following 
species. 
The domestic animals were cattle (Bos sp.,domestic), sheep(~ sp,,domestic), 

goat (Capra sp.,domestic), pig (Sus sp., domestic), horse (Equus sp., domestic) 

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

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

cunioi.tlus), hare (Lepus sp .. ,) , rat (Rattus s~), 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 

species. Not all elements identified osteologically could be unequivocally assic;nec 

to species. The problems inherent in distinguishing between sheep ana 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 endrely 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 distinctions 

might have been absent. Identifications of small bone fragments may be equivocal, 

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 small, 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 
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likely candidates (goat, roe deer, pig and dog) occur in much smaller 

quantities. These groups (cattle with 'cattle-sized' and sheep with 

'sheep-sized') have th~refore 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 archaeological periods of the site is given below, but as the bulk 

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 from the Beaker phase (0.1% of the total bone recovered 

"'"e 
from the site), of which j could be identified. As well as cattle and sheep, 

there is evidence for the presence of dog on the site at this time, as 

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 e1ements for each species is shown in the archive. 

Of the 155 bones recovered (1.5% of the total bone recovered from the site) 

p;r.!J ~seve" (36.7%) 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). 
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Iron Age 

The number of skeletal elements for each species is shown in the archive. 
lllY12n(y- • ..,. 

Of the/ bones recovered (0.7% of the total bone recovered from the site) 

~,~-M~(37.8%) were identified. Four species were represented: cattle, sheep, 

horse and dog. Evidence for dog was also present in the form of three gnawed 

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 period of the site wa.s divided into two periods of 

occupation. The number of skeletal elements from the different species for 

the earlier Roman period is shown in Table 2. Of the 8 041 bones recovered 

(81.6% of the total bone recovered from the site) 4 544, (56.5%) were identified. 

The number of skeletal elements for the different species recovered from 

the later Roman period is shovm in Table 3· Of the 630 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, (see 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 (x2) 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 
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accompanying rise in sheep and pig numbers from tbt earlier to the later Roman 

periods. The significance of this .will be discussed in a later section. 

Post-Roman 

... '·'. 

The number of each skeletal element from.the different species .is shown in 

the a,bohivll. Of the 865 bones recovered (88~ of the total bone· recovered !rpm i . ' ., ' ' 

the site),. 455 (5?.6%) were identifiable, This hope asseml>lage rep:t'esente''a 

:t>.eterqgenouli col;J.ection from .a large time span including mixing from other 

phases, largely Roman, and no firm conclusions can be drawn. 

FRAGMENTATION, B11.rCHERY AND CARCASS Ul!U.IZATION 

The bone fragmentation pattern that we see in· an excavated archae'o;J.ogical 

bone assemblage is the result of a complex interaction of processes. The main 

components are butchery practices, which are considered here under three 

categories. These are 'primary butchery': the slaughter and initial 

:~ •.l 

·:' . ' 

carcass preparation of the animal for dist:ribution and transport; 'ei!Conii~Y PH.!:flh!!.fJ 

: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 inc~uded in the 'tertiary butchery' category, though 

some (skin and horn removal) might more logically be included in ~ first 

category, as they would have been made at an early stage in the carcass 

preparation. 

Gnawing animals (JDainly dogs on this site) and burping ma;r further affect 

the bones. .certain bones may be used as the raw matl!rial for making objects 

such as pins and combs. 'The final fragmentation pattern wiU be influenced.l>y 

the method of disposal. The bones may also have been crushed and 15pread on 

the fields as fertilizer a practice possibly in use :,by the Romans, who may wel;l. 

have been aware of the value of caloiu!ll ""d~!hfltllutp,:i.e,~.\' ~!\,bonea.~.;R!$t;M~•Ill,~~~Jl~. 

been .thrown into pits or ditches - recent work suggests that these have 
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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 cooked. 

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). 
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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. 

4. 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 with 

modern practice (Rixson 197G(a) and (b) and MLC 1977) and with other Roman 

sites where a similarly detailed analysis has been carried out (Grant 19'15 1 

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 seem 

obvious, but the distinction between natural fractures ano 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 is 

then made with the other occupation 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 through 

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

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

The mark has a distinct 'V-shaped' cross section and does not usually 
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penetrate the bone cortex. A similar mark can be made with a modern 

hand-held knife. 

Sawn 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 hones were recorded, all from the earlier Roman period, but 

these are not considered further, as it has not been possible to ascertain 

whether they were the result of butchery or bone-working). 

Split is used to describe hones 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 a 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 occurring, with 

no significant removal of parts after carcass preparation. Paucity of representation of 

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 08 coxae of cattle may be attributed to their 

much fragmented state, together with comparative ease of recognition of even 
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small fragments of these bones compared with small fragments of limb bone 

shafts, which may be very difficult to assign to a particular bone. 

2. Overall fragmentation pattern. For the diagrams, cattle and 'cattle­

sized' fragments are combined, as are sheep, goat and ~beep-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. In figure 3, 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 nearly 

all whole bones in both cases. (Fore and hind limb 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 are 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 also occur between the two species. 

Similar fragmentation patternB 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 ru1d astragalus 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. 

~'igures 4, 5 and 6 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. In all three diagrams, 

much greater differences than those exhibited in figure 3 are apparent between 

the fore and hind limb of the same animal, and between the two species. In 

figure 4, we see that for both species, where the proximal epiphysis of humerus, 
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fe.mur, and tibia occurred, the,;e were small sized fragments, and they rarely 

had much shaft attached. Proximal parts of calcaneus and metapodials of shee~ 

often 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, because 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 (ie ~hole bones are counted three times). The numbers 

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

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 all other 

cervical, thoracic and lumbar, and they are not divided into proximal, midshaft 

12 



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 butchery 

practice for cattle and sheep respectively. Chop marks are, on the whole, more 

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 cattle 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 1•ere removed whil:;t still attached to the vertebrae as 1 chops'. 

Considering the forelimb, major severence points in cattle occur at the distal 

scapula and dis tal 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 a large cleaver was used 

to dismember cattle, whereas sheep joints were more often separated with a knife, 

and though cattle metatarsals were often butchered 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 analysis of 

13 



butchery, (see below) which in itself gives a qualitative account of how the 

carcass was utilised. The diagr.ams·give a quantitative overall picture, and 

it is hoped to use this method comparatively with other sites in the future. 

4. 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 

All 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 also on the 

frontal bone (Plates 1 and 2). 'rhe:>e 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 few cases, the skull mi-ght 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 from 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 surface 

of the incisive bone was noted. Both of these could have been to separate the 

mandibles from each other and again, to remove the skin and/or meat. 

That the occipital condyles of the atlas vertebra were invariably chopped 

through bas 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. 'l'he l urn bar 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 often 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) 1 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 the 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 ha,; 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 coxae was chopped through the acetabulum or through the adjacent 

shaft of the ilium. The he~d of the femur has been chopped through in most 

cases, consistent with butchery on the os coxae. The distal femur and proximal 

tibia rarely survived and when they did, were in a very fragmentary state. 

The midshaft of the tibia was chopped through and the distal 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. 

'.!:he astragalus was often chopped through in various posi tiona, and had media- ·, 
•. 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 longitudinally s"milar to the method used ln Saxon times pres).Ulled tc 

be for marrow removal (Grant 19?6, 2'12-2?3). One was sawn just ''below tl;!e proximal 

articulation probably to use the midshaft section for bone working. 

Sheep 

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

frontal bones were the most commonly surviving fr~nents. 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 mediolateral 

direction similar to those described for cattle. Possibly, the occipital 

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 lateral 

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 media-laterally from the posterior 

surface. 
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The proximal articulation of the radius was chopped off, or there were mid­

shaft chops on the media-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 Similar ho:Les· have 

been noted elsewhere by the authors in deposits from various periods and on 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 unnecessaro 

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. 

Very little butchery was recorded from pig. Of particular note, the spine 

of the scapula was sliced tllrough 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 

Mal thy ( 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 skull 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 

:okull and the occipital co•ndyles. At Exeter vertebrae from the earlier Roman 
' 

deposits were not split, whereas at Portchec>ter they were split sometimes 

sagittally, sometimes at right angle,; to the spinal columr. 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 Bpancaster, 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 in 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 removed 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, 39) or for separating the metacarpal from the radius. 

The hind limb, seems to have been severed from the body at the hip joint, 

ao 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 at Brancaster and Portchester, and seem to result 

from severing the foot from the reot 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, 
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where the feet of the animal were severed from the rest of the carcass. The 

midshaft tibia was commonly chopped, 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. Each 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. \</hen 

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 

carcatos, perhaps while it was on the ground, and then each limb 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 recorder 

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 times. However, the occasional finds of entire bones 

could be attributed either to such a butchery technique, or to the bones in 

question having came from a carcass which was not eaten for some reason. 

~. 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 butchery. However, b~tchered 

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, 384) 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 

site. 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. 

2 To test some of the above hypotheses, X tests were done on the distribution 

of fragments between proximal, mid.shaft and distal fragments, and ~<hole 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 ;:ith the bones of the w;ual food anirnals (see Salway, 

1970, 14). 'l'he author::; have obucrved butchery rnarlw on other Roman material: 

on dogf.> from Dorchester and hort;et·; fr·ow Penrith (in preparation). The former 

seemed to be marks from ukinniug, while the latter were conf-Jiotent with meat­

eating. Harcourt (19'74, 1?1) t;tatel; that there is much evidence and informed 

opinion to uupport the use of the dor; as a food animal. Literary evidence 

suggests that horse would only have been eaten in dire circumc;tances. Tacitus 

writes that the troops of Gerrnanicus, shipwrecked on inhospitable shores in AD16, 

ate horsemeat becauc;e there was no other supply of food (Davies 1971. 139). 

A similar observation on differential fragmentation betHeen 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 fragmented species. This he attributes 

to post-butchery Cal'Cans util ic;ation ee; processes such as boiling of smashed 

bones for stock or marrow extract i_on. 

Discussion 

In E:>un11nary, considering the food animals, the larger meat-bearing bones are 

more fragmented than the :.:;rnaller, non-meat bearing bones. 'rhis distribution 

pattern can probably be largely a L t ributed to butchery practices, ;;hich may 

also account for the differences apparent bet\<Ieen cow and sheep: as the cow 

is a lart;;er aniwal, bones would have to be cut up into Bmaller pieces for easy 

handlini) during transport and for cooking. The sheep carcass, on the other 

hand, i.s small and manageable, and so the bones are more likely to survive whole. 

Take, for exaruple, the calcaneus and astragalus: these were nearly all whole 

bones from sheep, ;;hereas in cattle less than half the calcanei and less than 

one 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 smashed to extract the brain. Interpretation 
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of fragmentation patterns is thuG complicated by the presence of butchery, 

and fragmentation due to other qaunes. 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 animalo and food animals of a similar size 

with the caveat that differences may also reflect factors other than butchery, 

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. 

'rhese 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 life, 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 196'!) are not quoted as they 

are misleading. Nevertheless, it is assumed that the order of fusion will not 

have changed and so, instead of o.ssigning 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 bsen 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 statea that data derived in this way are misleading for a 

number of reasons. The fusion dates are not fixed points but ranges. For 

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 itl recovered during excavation and so each bone 

probably represents the remains of a single individual. A bias might h&Y_~, ltoeP 

operating among certain bones to select either mature or immature bones. For 

exwnple, recovery of immature metapodials might be favoured if the mature bones 

were preferentially used for bone working; and immature bones are probably less 

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 are 

that the sexes may mature at different times, and castrates will further confuse 

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 quantity 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. For 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 variouo wear c;tagec; for all the toeth (excludinr; incic;ors) in the mandible 

for cattle and sheep. 'l'he reuul L,; for ages derived by both methods are displayed 

graphically in Figure 12 for cow Wtd sheep. \>Iatson ( 1~78) stresses the importance 

of abandoning bar charts and hiGto~~ram.s as a meant: of comparison for this type of 

data, and proposes that any comparisons with other sites should be made using 

statistical tests such as 
? 

Yateu X· te,;t or Fisher's exact probability test on 

each element in turn. We have not done thiG here, but the necessary data are 

given in the archive. 'fhe good correlation between the histograms for ages 

derived from lJone 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. 

'l1le overall picture seems to c;hm; that for both sheep and cattle, the majority 

of animals killed were mature, or c;ub-adul t. A histogra111 of deaths in a 

I , 
'natural population might be the uppu::.;i te to that seen here. 'l1he evidence can 

be interpreted in a number of t·W-.Y·'i but the decision as to \•Jhicll i.s the correct 

one umst cn1ait further <.lif:;cover·Je:-:,. 'l'he absence of younger animalc. could be 

becauce the majority of meat wa:_: .irnport eli from eLsewhere - perhaps by sea, as 

salted carc<:U.Jt>e[>, but more likely 'on the hoof', ao the frat_;rnentation analysis 

indicates that "hole animalf; Wel'e b'Jtchered on the site (~ee p 9). Alternatively, 

the remaint> of meat eaten on the ~~ite, may represent only a selective portion 

of the slaughtered animal stnck, and the younger, perhaps choicer, carcassep, 

may have been consumed elsewhere - perhaps ;tithin the fort at Brancaster. 

Uerpmann ( 1973, 316) consider:; that, in prehistoric times, the optimal 

slaughter ages for animals reared ror their meat would have been approximately: 

pig 1~ years, cattle 2-1-3-1 year~ and small ruminants 1-2 years. 'l'he Brancaster 

data give the ages at which the maximum numbers are slaughtered as, at least 

3 years (age class 4) for sheep and at least 2iJ--4 years (age classes 3 and 4) 

for cattle, from the limb bones, ann at least 2 years (age class 4) 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 whi·ch 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 C.olumella 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 ANALYSIS 

Where possible, measurements were taken on all identified mature bones. 

The points of measurement followed tho,;e of Jones (19'?8) and where comparable, 

the ones corresponding with those given by von den Driesch (1976) are indicated 

The standard number of measurements per 
on~ tovenJj 

bone ranges fromj toj , 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 nature 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 modern breeds. Some meae;uFements 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 upper 

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 li1nbed 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 <J). 

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 anQ/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 'breed' 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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ponGibly al.:w cactrat.cG), the ratio be hJeen thetn way tell us f:>omethine about 

husbandry practi[.>es and indicatu Vlhttt ~·H:U:i the main anirnal product. For example, 

where sheep are kept for \·Jool, ca~-~Lratcd rnalet; (wethers) may well predominate, 

but a hit:her proportion of femal0c; would c;uggest that milk was the primary 

product. 

Meat yields have been estirnaLed by two method~. Firstly we can v10rk out 

from the proportions or speciec; reprer;ented the anrow1t of meat which each would 

have contributed to the diet, by acljuc;turent with factors to allow for the size 

discrepancies between the opecier;. Vie have multiplied the number of fragments 

by the factors given in Grant (1')'/') 1 383) in Table 10. From this, it is obvious 

that cattle contributed the lare;eo>t proportion of meat, folloVJed by sheep, and 

then pig. Secondly, a more deLailed method has been devised by Noddle (19?3) 

for cattle. She has eDtimuted f1·utrr modern data, the weight of meat that an 

animal could have yielded. A rc,vic;eci veniion of this method by Noddle et al 

(in preparation) has been U.';P,cJ t·.o ,,-i ve er:itimateu for the dressed carcass VJeights 

of the Bran caster cattle. 'Jlbf-'.' .r: :n'e co::tpared with thofJe from t\·m other Romano­

British siteo in Southern EI1E1Dui ;;ivAn hy Noddle (19?3, 386) in 'rable 11. 

PATHOLOG'l 

He Hill probably nevP.r have '' """'f>lete picture of the state of health of 

ancient domeotic [:>tock.. Durne i11 !'o!'il,at.ion can be gleaned frorn ancient texts, 

and in his summary of Ruinan vetr·r·:_IJa.l·,y !(Jedicine, Vlalker (19'70) describes 

diseases which can be :cecoc;n:i~;c-:1 a.; having modern counterparts. ':Phis is 

complemented by the study of .:m,y ~ic;nr-::: or disease, injury and anomaly amongst 

the animal bone assemblage.:; froru archaeological sites. Of course, only a 

limited spectrum of disease,; H:i.Ll affect the bone, and then often at a late 

staee in their progression. It i" probable that sick animals VJould often have 
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been killed before they were so ill that their nutritional state v1as adversely 

affected, once it was clear that they were not likely to recover. Columella 

recommends that sick goats be slaughtered 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 developrnent and progress of periodontal disease, as food particles 

can more eaaily lodge between the teeth and gums and hence infection set in. 

Examples of pedodontal 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 morphology. The remainder ,;hawed 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 dental abnormalities in sheep mandibles from the Brancaster 

remains are described below:-

One jaw (Plates 3a and 4a) 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 
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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 alveolus 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 alveolus 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 surfaces 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 antemortem 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 fused 

second and third tarsal bones and the centroquartal (now broken off) to the 

proximal articular surface of the metatarsal. Radiography demonstrates 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 tarsi tis (Greenough tl_& 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 Winkle bury Camp (Jones 1977, 66) and also at the Roman site of Portchester 

(Grant 1975J 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 6 mm high. Radiography demonstrates 

that this bony addition is superior to the outer 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 pathological 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 smaller measuring 30 mms long, 

2C mms across and 2 mms high. Alteration to the course of the vascular 

groove has been caused by this, and the last described pathological change. 
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The three changes occurring on this bone may all have been caused by some 

form of trauma, though the fusion of the tarsal bones to the proximal 

metatarsal may 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 diaphynis and a second depressed area in the 

centre of the joint, containing many 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 lip of extra bone has formed around the anterior 

surface of the head. Eburnation is frequently observed in specimens of 

this kind but none is apparent here. It is unlikely that this small amount 

of lipping could have produced lameness. 

A final group is of injuries due to 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 caudal of the zygomatic 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 

( vie>~ed 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 5 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 

cranial cavity in this area co how,; four pits. In thit> area the thickness of 

bone is much less than it ic; 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 damB.J.;ed at an area close to the sylvian fissure in 

the lateral side of the left cerebral hemisphere. 

Damage to the soft tisslles in thi::> 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 bePn oiJ,cervecl in pig skulls from archaeological sites 

and it is usually attributed to fighting beh1een boars that have perhaps been 

closely penned (von den Driesch 1975~ 421-423). 

SIEVED SAMPLES 

Only two samples yielded small C\nimal bones. Both came from earlier Roman 

deposits. 'l'he first was from a ditch and only contained several frog bones. 

Frogs are not Gcarce in Britain today 1 and are quite common in certain 
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archaeological deposits such as waterlogged fills of wells and ditches 

(Evans 19?8 > 45). 'fhe Romans probably used various portions of this animal's 

'interior' for remedies and charms (Toynbee 19?3, 216). 

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

The only fish bones from the site came from this sample: an eel (Anguilla anguilla) 

vertebra and l:ero fin-rays (indeterminate species). As well as some indeterminable 

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 (~ platyrhynchos) 

Buzzard (Buteo buteo) 

Domestic fowl (Gallus sp) 

Woodcock (Scolopax rusticola) 

Rock dove/feral pigeon (Columba livia) 

Raven (Corvus corax) 
sevenlj 

Of the/ 1Jones 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 quantity, 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 (Cae.sar? 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 (Davie< 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 not 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 ranges they 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, 328). 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 1971~ 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 pr<>ss). Columella (see Whit" 1970~ 327) 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 been 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 numerous and widely distributed of our resident waterfowl -

and those measurements which it was poc;sible to take, fell within the range of 

archaeological specimens from Wi.cken 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 i!l the twelfth century. The Fishbourne bones have a larger size range 

than the mallard, suggesting domestication was taking or had taken, place. 

Dr Brrunwell has also noted that ducks from the Roman period 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 dove-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, 



leading to inter-breeding and wmimilation of populations. Hock dove/feral pigeon 

have been found on other Roman site,; eg Wadden Hill (see Davies 1971, 130). 

Silchester and Caerwent (see Fisher 1966, 38). No matter what the status of 

this specieo it is certain that it ;;auld 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 habitat 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 was widespread up until the early nineteenth 

century. Thus, in Roman times, it would have been much more common, and has, 

indeed, been fow1d invariably on Roman sites (see Fisher 1966, 38 and 

Davies 197'1, 130). There are many references in the literature including 

Pliny's Natural Histories, to ravens having been tamed and taught to talk by 

the Romans (see Toynbee 1973,. 2?3-?'15) so it is possible that these birds were 

kept as pebo. Brarll\;ell, noting th~e abundance of ravens amongst Roman paul t.ry 

considers that they may have bP~en killed as marauders of paul try (19'?5, 208). 

Elsewhere, (Bramwell 1971) he t>Ugge'"t.s that they were kept as a deterrent to 

hawks which must have been a constant threat. Indeed, Columella advocates 

that birdG 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 fo~nd as skeletons 

in pits and Eastham (1975~ 411+) 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 archaeological specimens from 

Wicken Bonhunt as no modern reference material was available. They were of a 

similar size. 
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1'he densest concentrations of buzzards are where th~ habitat is diverse. 

Maps of past breeding distributions show that as late as 18oO, 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, lladdington 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 immer) from Roman Portchester, and Brach of Ayre in Orkney 

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

The Portchester Castle bird is also an almost complete skeleton, and Eastham 

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 found 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 (Bourdillon and Coy 

1979J 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. 
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On the coast of Labrador, loons are shot for food, and I can testify from 

experience that they are not bad eating, though I should not consider them to 

be in the game bird class". (Bent 1919~ 58). It would seem that the. Romans 

must have been good marksmen! But it·is still a matter for speculation whethe~ 

this diver was caught delil;lerately for food or not, and whether, if acquire!!' 

accidentally, it was eaten anyway. 

Possibly an indication of a bird's status (eg food, sport, pe~) may be 

gained from careful examination of its archaeological context, for instanc~ · 

whether single scattered bones or a partial or complete skeleton, ·in a pit 
' ., ... 

or an occupation layer. The skeletons of birds in rubbish pita probabl-y indicaj;;~.s 

that they were not eli. ten .. eg the rli.vens and diver at Port chester Castle. This 

might also apply to the finds of a partial skeleton of raven, and a diver at 

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 

some general conclusions about the site ec'onomy. 

Cattle 

Though there is much information in the ancient literature on ;Roman. ·huaban~ 
'·>' 

practice in Italy, this should not be applied without reservations to ~he 

interpretation of Romano-British material. ~vironmental conditions and native 
,,; 

techniques established. before the Roman invasion will have ;l.nfluenc:ed )lUsb~dey ;·, i' 
.. ('\ . 

practices here. White (197b; 276-277) 'cone;iders that the mail! purpose for ~eijpi~ 
_.•-. ., '· ,' 

~,' ·. 
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cattle was for draught - meat would 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 of military rations (Davies 1971, 126). 

Most individuals recovered from Brancaster were horned, but hornless cattle 

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 oheep. 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 individuals occurred; these were of two types: those 

with a smooth flat frontal ~one, 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 single 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 is also noted by 

Jones ( f· ooo ) 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, follo•ned by cheese and milk though the meat would, of 

course, have been eaten, perhapr; ecpecially from surplus young animals. 

Columella suggests that they ahould be sent to the butcher "before they have 

begun to graze, since it coats very little to send them to town, and when they 

have been disposed of, a substantial profit is made out of the milk from their 

mothers" (White 1970 ~ 303). l!01;ever, it is most likely that there is a bias 

against the cmrvival of bones of such young animals due to their fragility and 

porous texture. 

Goat 

Only one definite eoat bone, a horn core, was recovered. Although, because 

the bone assemblage was highly fragmented, it is poasible that any smaller 

fragments of goat have not been distinguished from the remains of sheep 

(see p I+), the pal/c.i ty of remains sutsgest that this animal cannot have contributed 

greatly to the site economy. 

Very few of the boneLi rpcovP.rBd were from mature animals, which severely 

limited any metrical analysis. It is likely that the majority of the bones 

\·Jere of domestic pig, although occasional wild boar might be present. 

'l~hese were larger animals than the domestic pig at that time. One 

metatarsal compares favourably in size with that of a zoo-bred wild boar in the 

Davies (1971~ 128) states that wild boar was 
f!ourl:een t;h,~!J. -l:hree. -

at J of the/ Roman sites he t·eviewed) - and 

reference collection (Plate.15). 

frequently taken - (it was found 

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 



the maximum food-input/growth ratio has been reached in contrast to the 

multipurpose 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 19781 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). 

Horse 

The horse bones found were generally less fragmentary 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 

majority of the bones were from mature animals; of 
fj, .... 

f~~lj-seve ... 
the J.. bones on which ageing 

information was recordable, onlyi were immature. The latter were from animals 

under 3-3i years of age. or the remainder, tw. were about 5 years 
fcur 

and j were 

5 years, the rest being at lea:;t 9 months-3i years, depending on the bone. 

over 

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 4-5 years of age and the remaining three are at least 3i-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 hl)ights were es_t;imaj;f!d using Kieswalter' s method ( 1888) ,_ 
I' -----

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 Corstopi tum 

(Meek and Gray 1910, 84) but a~ 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 ( {'" o <>o ) • The Roman horse,; 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 quantities. 

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

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 19731 185). 

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

horse was kept primarily as a working animal. 



Dog 
tM!J -re'e"' 

A total off dog bones was .recovered, 
l:lt..eQ 

earlier Roman period, but with j from late 

the majority of which came from the 
{;wr 

and /.. from 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 rather 

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 29.1 ems and 27.9 ems respectively. 

These are near to the lower size limits of dogs from Roman sites given by 

Harcourt (19?1+~ 166). Though the quantity 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 okin and meat wmo utilised, but there 

is no evidence for this at Brancasler. Hunting dogs wel'e uned, and certain 

British breeds were prized in Rome. Sheep dogs were ctlso known, as h'ere house 

dogs, and there is some evidence for the occasional use of dogs for draught 

purposes and in performing acts ('roynbee 1973, 102-122). Pet 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 Corstopiturn were likened to the modern Dachshund (Meek and Gray 1910~ 122). 

Small dogs should not be automatically considered of no use as working animals. 

The Welsh Corgi, for example, was us·ed 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 pa;, impression 

on one of the tiles found at the site (see poaa}. Domestic cats, though not 

common, have been recovered from Roman sites in this country eg from Lullingstone 

and Wroxcter (Toynbe~ 1973, 90), Exeter (Maltby 1979_,. 64) and Silchester 

(Jones 1892_,. 288) and they have been recorded as early as the Iron Age 

(Harcourt 1979~ 154). 

Deer 

T;,o species of deer ;~ere found: red and roe. Both species are indigenous, 

and quite common in suitable ;,oodland habitats, and also moorland in the case 

of red deer. All the deer bones carne from the ear }jar Roman contexts, and these 

animals were presumably hunted for food. Davies (1971, 128) says that 

venison was 
'ti>r.lj -• .., 

from t and 

clearly a common delicacy, the former has been recorded 
S.<ICt>kM 

the latter from J. of the Roman military sites reviec1ed by 

him. The antlers were also ut;eJ, for making objects: an iron o.wl found on the 

site had its handle fashioned from an antler tine, probably of red deer, another 

worked fragment of red deer autler <~as found, and a third ;~ac3 sa;~n off at the 

base, ready for ;,orking. 

Rabbit 

A single rabbit mandible wa<> found in an earJiff Roman ditch deposit, but the 

possibility that it arrived.there by burrowing cannot be discounted. It was 

once thought that when Caesar referred to hares in Britain, it may actually 

have been rabbits which he saw; ho;,ever 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 all 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 Southrunpton, where only a single rabbit bone (a butchered scapula) 

was found to be non-intrusive (Bourdillon and Coy 1979 J 41t). 

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 represent only a relatively small proportion of the 

individuals present. Hare bones have been found on several Roman sites 

(Davies 1971J 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. F'or example, Vegetius mentions this species in his description 

of the siege diet in Britain. ltrrhe soldiers were worn out by .•• the unaccustomed 

food of the country. They •••• fed on wheat and barley and large quanti ties of 

meat and hare boiled without salt which upset their digestion". At Brancaster, 

however, Halt 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 spJ 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 (E. rattus and B· norvegicus, respectively), 

but the brown rat was not introduced into this country until the early 

eighteenth 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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'l'hough the brown rat is known to burrow extensively, this ia 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, especially 

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 (Armitage 19'19b). 

Whale 

Six fragments of vertebral centra from a whale were recovered from the 

earlier Roman period, but it wa" not possible to determine from which species 

these came. Chop marks were pre~eent on three of the fragments ( Plate 17), 

which we consider to be the result of butchery, and conclude that the whale 

meat was eaten. Whale bones have occa::::~ionally been recovered from Roman sites: 

at Valkenburg, an auxiliary fort near the mouth of the Rhinfl (Davies 1971 ~ 129-

130) and at Bishops tone, where it wa,; cmggested 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 Brancaster 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 

197al 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 so 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 flesh having being eaten (Holdsworth 1976, 45). 

Occasional records of whale occur in the Roman literature and Porcupitlil 

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 Brancaster 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, ouch 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 Uerpmwm (1'//3'). 

If we look at the relative> proportions of specieH found from the different 

phases throughout the time span of site occupation (Table T5), we see that there 

is a very ,;1 igh t increase in the proportions of pig and alE>o of sheep from the 

earlier to later Roman phases with a concomitant decrease iu the _proportion of 

cattle. The numbers of horse and dog remain at the same low level throughout. 

The increase of horse in the post-Howan bone assemblage is probably rJOt 

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 



the absence of liver fluke. The salt marshes of the Essex coast could support 

heavy sheep numbers because of the fine, 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' 76). As the settlement 

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 orchards, while a more important part 

might have been played by political and cultural considerations. During the 

third century, money supply problems caused increases in the taxes levied, 

which could in turn have led to taxpayers utilizing more, and marginal, land 

to maintain their living standard. From the fourteenth century, livestock was 

included in the poll tax, which r,ay have been an incentive to keep larger 

animals (cows in:otead of sheep), and pigs could have evaded tax inspectors 

because they cotlld 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. 

',·, 

1. 

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 earlier 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 paucity of younger 

animals, suggests that they might have heen connumed elsewhere - perhaps shipped 

salted 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 heen raised primarily for other purposes such as milk and wool produc­

tion. Alternatively, the younger meat may have been c~d 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 this 

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 towards 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 .oupplies by sea can be entertained. 
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~ABLE 1 

THE KAH•lAL SFiXIES A.KD PARI'S OF TH:S SKEL~N FROK THE WHOLE SITE 

~ (£! 

N @ ~ H z UJ N 
J, H "' "' 

H 

tf "' "' ~ 
"" ...0 (-:; "' 8 r.::::l....:l ...0 E-< Q_, 0.. (£! (£! A A H 

f';J~ ...0 ~ E- "' E- ~-£1 tO ~ ~ "' < 
"""' < (£! < ~ e> "' e> ~ (£! "' 8 5~ 8 < 0 :r: 0 :r: H 0 0 :r: 0 < < 0 D UJ e> go 0.. :r: A :;:, "' "' "' ;r "' H;;;:s E-< 

SKULL 128 135 29 1 27 18 4 6 - - - - - - 133 LC81 
ANTLER - - - - - - - - - 1 - - - - - 1 
}'Al1JJIBLE 202 36 112 - 17 24 4 4 - - - 1 - - 10 409 
SCAPULA 13t 75 41 - 34 11 4 6 - - - - - - 7 312 
IIDMERUS 48 39 39 - 16 11 5 5 - - - - - 1 1 165 
RADIUS 66 19 58 - 32 ., 12 7 - - - - - - - 197 ~ 

ULNA 29 13 12 - 2 3 7 3 - - - - - - - 69 
METACARPAL 126 - 50 - 3 2 7 - - - - - - - - 188 
1st PHALANX 126 - 33 - 0 7 10 - - 1 - - - - - 179 c 

2nd P!IALI>NX 78 - 6 - - - 8 - - - - - - - - 0" /c 
3rd PRALAHX 60 - 7 - - 3 1 - - - - - - - - 71 
OS COXAE:: 57 1,14 '<h - ?1 5 0 - - - - - - - - 271 ~v v 
m~:UR 51 <7 17 - 18 " 0 

~' J / " - - - - - - - 141 
PAT"'"LLA 0 

/ 1 - - - - 1 - - - - - - - - 11 
TIBIA 57 24 69 - 26 12 4 1 - 1 2 - - - - 197 
FIBULA - - - - 2 6 - :s - - - - - - - 10 
CALCANEUM 35 3 9 - 2 6 4 - - - - - 1 - - 60 
ASTRAGALUS 39 3 8 - - 6 6 - - - - - - - - 62 
METATARSAL 119 1 80 - 7 6 12 - - - - - - - - 225 
ATLAS 21 0 1 - ~ 1 3 - - - - - - - - 36 

/ ' 
AXIS 11 8 1 - 2 - 2 - - - - - - - - 24 
CERVICAL VERTEBRAE 19 10ii 7 - '0 '/ 3 1 - - - - - - - - 155 
THORACIC VERTEBRAE 17 182 11 - 25 1 2 - - - - - - - 1 239 
LUMBAR VERTEBRAE 17 186 '10 - 31 2 - - - - - - - - 2 248 
VERTEBRAE (Ih'IlETER!HNATE) 6 
SACRAL VERT:<:BRAE 5 27 1 - 3 - 1 - - - - - - - - 37 
RIBS 131 1 ,066 139 - 384 16 - 6 - - - - - - 7 1,7.49 
INDE:TERti:INATE FRAGMENTS - 1 - - - - - - - - - - - - 4,130 4,137 

1,586 2' 115 776 1 674 151 115 44 6 3 2 1 1 1 4,292 9, 768 



~rnl-.; LAVTI.LAL ~:lPECil-;,] 1'\l'fD PAH1l1S 0}1' 1l'Ul~~ SKl•~Li_IJl'OH 
VHOilt 'l'HE EAI(LIEH ROl<UcFI PHASE AT BRANCASTER 
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8 

52 

51 
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31 

19 
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6 

35 

1 ,443 

3,367 
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rrABLB 4-: Statietical comparison of ovurall fragrncmtation patterns for the five 

major domestic species found on tho site (cattle, sheep, pig, horse 

ox1U doe). 

Species Corabination 2 X value Significance at 0.5% probability level 

Sheep/Pie 8.38 Not Significant 

Horse/Dog 9.38 Not Significant 

Pig/Dog 17.9 Significant 

CoN/Pig 19.53 Significant 

Pig/Horse 21.06 Significant 

Sheep/Dog 25,06 Significant 

Cm</Horsc 32.88 Significant 

cwjDog 58.3 Significant 

Sheep/Horse 52.89 Significant 

Cm·r/Sheep 82.68 Significant 



Ti\BLE 'j 

AGE CHTP1~RIA FOR CNPrl1L}~ At,rD SHEEP (from ·uonc llata) 

A CAT'rLl': 

AGl~ CLASS 

1 

? 

3 

4 

B SHEEP 

AGE CLASS 

1 

1 

3 

4 

J~QUIVALgNr I.!OD~RN 

AGE (YEAHS) 

1-l:i· 

lDQUIVALElfl' l!IODE!lN 

AGE (YEAHS) 

·Jo <nonths 

BONE Alnl J~'Il'llYSIS 

H-w-nerus di ntal, radius proximal 

bletacarpal distal, tibia distal 

!.leta tarsal eli stal 

lPernur proxiinal, calcancwn, humcruo proximal, 

raditw distal, femur distal, tibia proximal 

BON;,; ANll lPIPHYSIS 

Hruneruc cliE;tal, radiuG proximal 

[.;etcLGarpc11 distal, tibia distal 

l'le tatarsal rl.i stal 

Calcanewn~ radius cliutal, ulna., femur distal, 

tibia proximal. 



·' ,,., 
.·ii.' p, t~ L,~;ss AGE (Yl':AHS) 'l'UOl'H l/EAH ~n1AGE 

GNrrrLE SHl~EP 

1 -;f ,, ]il 1 umvorn 

? 1{ y ]11:2 unworn ·l 

3 
')_1_ 1} 1<!3 umvorn (. ;~ 

t1 3 2 \1ii4 UD\'/Orn 



TAil ill "f: \'lithars heights cstimatcH:1 of the domestic mammals from the early 

Horaan occupation phase. 

Species Anatomy N Range 

Cattle humerus 1 109.1 

radius 6 108.8-124.3 

metacarpal 11 108.9-123.6 

metatarsal 12 116.1-121.8 

Sheep radius 1 62 

metacarpal 4 59.)-69.2 

calcaneum 4 52.8-60.3 

metatarsal 10 61.8-65.4 

Horse radius 2 124.2-146.5 

metacarpal 2 119.9-135.9 

me·tatarsal 1 124.4 

Dog lnuncrus 27.9 

radius 1 29.1 



'rillJL;.; ~ Gompa.ri con of e>ulcctml catt 1e we nsurc:;rncn -t n from }3ra.ncaoter Hi th those 

fro In other Homan sit~:::D, and \lith modern brceclro. 

Site/Dr2ccl BOlH! Ncasurerncnt N Range (mms) 

Brancaster Hum~;rus Distal brHllith 12 G4.1J-90.4 

CO:t'£'topitwn II II II 61 4'1-80* 

:t:x{~t2r II II II 6 63.1-74.3** 

Chillingham cull II II II 1 53* 

Chillingham C0\'1 II II II 1 64* 

Shorthorn cou II II II 1 76* 

Brancast~;~r Radl.us Total length 6 253-289 

H!xeter II II II 5 243-274'* 

Chillingham bull II II II 1 2'{3* 

Chi 11 :inglwm C0\•1 II II II 1 252* 

Shorthorn COH II II II 1 305* 

Kerry COH II II II 1 249* 

BrD.JJ.caster 1'-lc tacarpal 'rotal lcmgth 11 178-202 

Corstopi tlun II II II fl7 1()~-203* 

Jil:-:::e tl';r II II II 5 1G6-191iH 

Ulli llinghwo bull II II II 1 202'* 

Chillinr;h<.un C0\1 II II II 1 179* 

Shorthorn CC'.J II II II 1 225"* 

Kerry CO\·J II II II 1 133·x-

I3rancast ur llctacnrpal Distal \Jidth 41 1f9··.l-70 .e 
Corstopi ttm1 II II II 116 !f7-7Y 

Exeter II II II 30 4•l.8-57 .3** 

Chillingham bUll II II II 1 !Jlf•* 

Chi llinghaJa COH II II II 1 54* 

Shorthorn CD'I:J II II II 1 65* 

BrancastGr Tibia Distal 1-/idth 20 49-68.6 

Corntopitum II II II 78 45-68* 

.Exeter II II II 9 49.7-63.3** 

Portc;hest cr Castle II II II 143 50-69** 

Gadebriclge Park II II II 13 44-60** 

Ghillingho.m bull II II II 1 49* 

* After !-leek ancl Gray (1910) 

** After J.Iatby ( 1979) 



Si -tc/Dr:..;cd Don1! 

Chillin{~hnm CO\'! rribin 

Shorthorn COH " 

JJrnncastcr r.1ctatarnal 

Col;letopihllll " 
:t!~eter " 
Portchcster Castle: " 
Gadebriclgu Park " 
Chill ingham bull " 
Chillingham COH " 
Shorthorn CO\•l " 
Kerry COH " 

* After Jf,eek and Gray (1910) 

** After I-latby ( 1979) 

I:]casurcmunt ll Rm1eo (Im!Hl) 

Distal \/iclth 1 50·* 

" " 1 6')-• 

'rotal length 2 213-223.5 

" " 67 161-2t]Li'k 

" " 15 190-219** 

" " 106 183-240** 

" " 3 208-254** 

" " 1 222* 

" " 1 205* 

" " 1 255* 

" " 1 212* 



Si tc/Drncll T:\oj K r.:~c;asur.-~wcmt 'f j, ao..ngo (mmu) 

Branc:;:u::~tcr Hurn~.;rLU~ Distal ]Jl'Ui.UJth 13 25.3-33 

Corstopi Lwn " " " 10 22-28 

Exeter " " " ?3 23.9-30.1 

Stanham As pel " " " 2 29-30 

BrrulCastcr J.Ietacu.qml 'l'otul lent;th ~ 122. )-143 

Corstopi twn " " " 11 106-126 

Exeter " " " 3 112-127 

Cranborno Char;c " " " 11 109-137 

St Kilda \!'I:JC " " " 1 107 

UhitG fac<.::d heather CHe " " " 1 111 

Hichl<:md hor-.i1cd Ui·Je " " " ·J 113 

St Kilda rm11 " " " '112 

IIillnptJhiro clcn·m -::; \-'!C: " " " 1 139 

Dor:;ot horii•~:tl ra1:1 " " " 1 1..\G 

BrDJlca:::;'Lc:r 1l'il;l;x J)i:.~tl.1.l br!;;,;1;_~ rJ, 31 ?3.2-27.7 

Corstopi tucn " " " 14 1 r)-1~3 

l:~XC; t :)r " " " l_) 'j ?1.3-2].2 

St ll.llh.:'Ufl AUP'·-'1 " " " ? 2G-?7 

l3rancant:_;r .·;Jtat<::.r·~~J.l 'l'o tal l -,;j l{J' t h 10 U7-1Lj'j 

corntopi tw:1 " " " iO 'J03-12il 

Exeter " " " 3 112-1 ?1 

Cr.::.1[1bon1e Chase " " " 5 119-126 

St Kilda :n·J8 " " " 1 116 

1Iighlm1(l h()I'l1dl ()'d8 " " " 1 128 

St KilUn ram " " " 1 12·1 

Dor,wt hornr.:;(l ram " " " 1 H7 

HrunpshirG dotm G\'18 " " " 150 



Table /0: The relative contribution of the major clomcstic food species to the diet 

Cattle - early Roman 
late; Roman 

~-1heep 

Pig 

early Roman 
late Homan 

early Roman 
late !loman 

No. of fragments 

3,132 
193 

lOl 
32 

Percentage after ficures 
adjusted for meat yield 

0 7,1 
• jJ 

3 J ,o 



Table II Estimated carcass weights of cattle 

BRANCASTEH (Early Homan) · *OTHER ROMANO-BRITISH SITES 

Bone n Kean Clv Hange of C\·1 n ]!jean C\'1 !lange of C\·1 
(kg) (kg) (kg) (kg) 

Hwnerus 12 156.1 H!J .il-176.8 !J. 154 146-168 

Calcaneus 4 163.2~ l')IJ.1-182 .3 2 155 

r.:etatarsal 6 162.9~ 15;!.1-173·9 12 167 157-187 

Astrar-_;alus 15 163.67 160.9-168.2 l!J 166 

* data a.fter Noddle (1975) 
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Table /3: The relative proportions of the major domestic species 

Cattle Sheep Pig Horse Dog cl'otal Identified Bone 

Period No. of % No. of c' No. of 
~ 

No. of c.· No. of 
" No. of 

fragments fragiiJent s 
,. .. 

fragroents fragments JO fragments I' fragments 

Beaker c; 67 3 " - - - - - - 0 v j.) 
' 

Bronze Age 45 76 8 1~ 3 5 1 2 - - 59 

Iron Age 18 L]4 21 5 - - 1 2 1 2 <11 
1'-:l 

Early Roman 3,132 69 1,169 26 103 2 93 2 36 l 4,533 

late Roman 193 52 138 37 32 9 6 2 3 1 372 

Post Roman 304 67 114 25 13 3 17 4 4 1 452 

Total 3,698 67 1,453 27 151 3 118 2 L]4 1 5,464 
-~-



F1ir,ure 

li'igure 2 

Figure 4 

Fi1.;ure 6 

Figure 7 

Figure 8 

Hintogram of the nwnbur of bones ru;ov(.:red from the different 

phases indicating the huma . .n population "tactivity 1 • 

Tlw relative proportions of tho various skeletal elements 

from the thrc,.; main domestic food species (cattle, sheep and 

pig) for th0 ear·J1tr Homan period. 

Ovorall comparison of tho i'ragmentaiiop pattern of cattle 

and sheep: pic dia,;rarns for a, sheo.f 1 and b. cattle shaH 

the proportion of different sized fragments for the various 

skeletal ell~ments. I11iguros used ara for earJ1er and later 

Roman phasec; Gombinod for cattlG and sheef bones only 

( •cattle-sized' and 'sheep-sized• are not included). 

Comparison of the fragmentation pattern for cattle and sheep: 

proximal frag!!h)ntf-; only. Pie din..grams for a. rheef 1 and 

b, cattle sho1< the proportion of different sized fragments from 

the proximal parL of the bone> foi' thc various skeletal elements. 

(Figures for c;attlc ancl sf..eer inclu{le 'c<httlc-sizodt and 

'shccp-cizeut r',..::sp~~ctivnly). 

CompariGon cf Lh1; fl'<_-•.-iJnl:ntatiort v;.Lt(:ru for c:2.ttl(-; and shuep: 

111iclshaft fr:v.-,11wnt~; <..ml;y. Pia dio--t~rmm::; for a. flzeef' , and 

h.. cattle r>hu'd tli'-" proportion of d.ifi'eruEt sized fraements from 

the; IJ1idtjhaft _[)~'.rt uf' the bone for t1H~ v;:,riour-.; ck~.::letal clements. 

(Figurer: for c<cttle and include 'cattl.:;-sizecl' and 

Comparisons of th~; fragmentation pa,ttern for cattl•3 and sheep: 

distal fragmonts only, Pie diagrans for a. ,J.egf 1 and 

b, cattl'" shaH tho proportion of' diff,,rcnt sized fragments from 

the distal part of the bone for the various skeletal el.ements. 

(Figures for cattle and 'She.t:Lf · · include •cattle-sized' and 

•sheep-sized' fragments respectively). 

Comparison of the fragmentation pattern for cattle and sheep: 

pie diagrams shou the proportions of fra{,'lllents from the 

different parts of each skeletal element ie proximal, midshaft, 

distal or Hhole. (Figures are for earJJvand laterHoman phases 

combined and cattle and sheep include •cattle-sized' and 

'sheep-sized' fragments respectively). 

Butchery analysis of cattle: a. chop-marks and b. lmife-cuts. 

Occurrence of butchery marks is expressed as percentages of the 

number of bone fragments present. l~or this purpose, each bono 

6 



has been arbitrarily divided into three sc>ctions, proximal, 

rnidshaft and Uiotal. (Figures usccl ar.:: for the carJ;f,.. Roman 

phase only, nne\ include 'cn:ttle-o:i.~cd' fragments). 

Butchery analysiu of sheep: a. chop-·markn uncl b. lmife-'()uts. 

Occurrence of butchery marks is oxprecsnd as pcrce:ntages of the 

nwnbor of borw fra.g1ncmts prosont. I1'or this purpose, each bone 

has been arbitrarily divided into three scctions, proximal, 

midshaft, and diHtal. (F'it:..rurcs used are for tho earl. ·Roman 

-----------p~l~1asc only, ancl include 'cuttle-sizedt fr<.If,'Tnents). 

Figure 11 Overall fragmentation patterns of the five major domestic 

species present on the si to (cattle, sheep, pig, horse and dog). 

Pie diagramw shou the percentage of bones of different sized 

fraonents as a frilction of the total for all skeletal clements. 

(lllit,Llrus useU n,r·t; for ti1c combined carl~ and lat·::::: Hom811 phases). 

Histoc;rrun of Lh<: ri{Sc at dea th or slauehter for the populations 
1,1 

of cattle ond cheep from the earllu and late Roman phases of 

cite occupation. 

A. Pcrcen tacc of cattle dying in each of tho four 

age claGUi..:B (f-3c:e tnxt) ar-1 calculated from the 8piphyseal 

funioJt of" Lh·-"j long bonos. 

B. h~-r-(:,~Jit[,g(; of r:;hc~cp clyin;_; in c.:ach of the four age 

clar;sc::-: (:~;~,~ L-:~~-~t) as claculutcU from the; epiphyseal 

C. Pcrr~ ~1'! L.t{.j'<~ of cattle: dyinG in Bach of the four 

~e cl~;"~);:._;r.; (:-.:c:;c; LE;xt) as calculated from the tooth 

eruptiorj ;~·-rhl ~·Icnr in the mandible~:;. 

D. Pc:rc~:nto..-,';<.: of sheep dying in each of the four age 

class2s (sr": t"xt) as calculated from the tooth eruption 

ru1Cl Hear in the; mandibles. 

Vt~j,.l,..,.."-A~ 5"u~>~ma.'J of tJrs oF !.dl.e'J ......_..k ..... 
/1. c..f/fe . 

fl. .~..e .. ,. 
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'1 PLA'l'E l 

PLATE 2 

PLA'rE 3 

PLATE 4 

PLATE 5 

PLATE 6 

The most comple"te cattle skull recovered from the site, in wh1Ch tne frontal 

bones are 1utact, inuicating tnat; in tu1s 1ud1naual at least, tne ar11mal 

haa no"t oeeu slaugntereu by pole-axe1ng, The cauaal par"t or tne frontal bones 

i1ad been choppeu tnrougn in removing tne horns( cnop-marks are indicated by an 

<;.rrow), 

'l'he most complete cattle skUll recovered i'rom tne site, in which the frontal 

bones are intact, indicating tnat, in tnis individual at least, the an.cmal 

had not been slaugntered by pole-axeing, The caudal part of the frontal bones 

had been chopped through in removing tne horns( chop-marks are indicated by 

an arrow. 

Two sheep mandibles snowing pathological changes, 

A (Right, buccal view) • 'rite bone of the ramus has receeded around the base 

of tne second and third molars. 

B (Left, line,>ual view). 0tructural changes have occurred in the bone of 

the ramus around the base of tne second and third molars. The bone in 

this rec.:;ion is more porous. 

Two sheep mar1dibles showing patnological changes, 

A ( vieweu from aoove). Tr.e socket of the third molar is slightly enlarged, 

B (viewed from above). 'l'he thlrd molar is missing - prooably lost 

antemortem - and tne alveolar cavity is enlarged, and tnere has been 

an increase in the bone of tne ramus in this region, especially on the 

lingual side, 

A sheep mar1dible snowing patholog1cal changes. 

The alveolar cavity of tne fourth premolar has become enlarged, with concomit­

ant osseous gTowth 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, 

A dog mandible (left, lingual view) showing antemortem loss of all three 

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



PLA'l'E 7 

PLA'l'E 8 

.PLATE 9 

PLATE 10 

PLA'rE 11 

PLA'l'E 12 

PLATE l) 

PLA'rE 14 

PLA'l'E l) 

PLA'l'E 16 

PLATE 17 

A cattle metatarsal( right, anterior view), 'l'he proximal joint surface has a 

moderate degree of exostosis, and the centroquartal, and fused second and 

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

'l'he lateral distal shaft of the metatarsal has an area of exostosis, which has 

distorted the course of the vascular groove in this region. 

A cattle second phalanx snowing gross deformity due to an arthritic-type 

condition. 

A cattle second phalanx (viewed from above). A les1on is visible on the prox-, 

imal articular surface. 

A: .. plg skull (caudal viewj. 'l'he left side of the squamous part of the occipita/ 

bone has been depressed as the result of a trauma • 

A p1;; skull (dorso-lateral view;. 'rhe two loci of a healed trauma can be seen 

tioman tile bearir~ the impression of a domestic eat's paw, 

A hornea sheep skull. 

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

A pig metapodial (A) from·a tiOman context at Brancaster with that from a­

modern zoo-bred w1ld boar(~) for size comparison. 

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

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

wprking. 

•rne centrum of a whale vertebra. Numerous chop-marks can be'lseen 

the result of butchery. 

possibly 



PLA'l'E l 'l'he most comple10e ca10tle ekull recovered from the eite, iH wh~on the frontal 

bones are ~utaot, ina~cating tnat, i.u t1ns ~ua~v~aual at least, tne auJ.ma.l 

haa no10 oeeu slaugnterea by pole-axeJ.ug, The cauaal part or tne frontal bones 

had beeu cnoppea tnrougu in removing tn~ horns(cnop-marks are indicated by an 

il.rrow), 



PMTE 2 
'l'he most complete cattle skull recovered from tne site, in wh~ch the frontal 

bones a.re intact, indicating that, in tnis individual at least, the animal 

had not beom elaugnterod by pole-a.xeing. The caudal part of the frontal bones 

had been chopped through in removing tne horns( chap-marke are indicated by 

an arrow. 

\ 
• 



PW.TE 5 
']' 

Two aneep mandiolea snowing pathological changes, 

A (Rignt, buccal view). 'l'he bone of the ramus has receeded around the base 

of tne second and third molars. 

B (Left, lingual view). ~tructural cnaugea nave occurred in the bone of 

the ramus around the base of tne second and third molars. The bone in 

this re 0 ion is more porous. 



l:'LAThl 4 Two sneep mandibles showing patnological cnanges, 

A ( viewea. from aoove). T!ie socket !of the third molar is slightly enlarged, 

B (viewed from above). The tnu·d molar is missing - probably lost 

antemortem - and tne alveolar cavity is enlargea., and tnere has been 

an increase in the bone of tne ramus in this region, especially on the 

lil11Sllal side, 



i'LATE 5 A sheep m~1dible show~ng pftholog~cal ch~es. 

The alveolar cavity of the fourth premolar has become enlarged, with concomit• 

ant osseous growth on both lillgUal 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. 



A dog mandible (left, lingual view) showing antemortem loss of all three 

incisors and the canine, with subsequent ossification of the alveolar cavitie~. 



:PLA'l'E 7 A cattle metataraal(right, anterior view). The proximal joint surface baa ~ 

moderate degree of exostosis, and the centroquartal, and fused second and 

third tarsala,have become attachea by by extra bony growth to the metatarsal, 

'fhe late~'al <.listal shaft of the metatarsal has an area of exostosis, which hall 

distorted the course of the vascular groove in this region, 

' 
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PLA'l'E 12 tioman tile bear11~ tne impres~ion of a domestic eat's paw, 



PLATE 13 A hornect sheep skull. 



m.m . ...... t 

PLATE 14 A naturally polled sheep skull, wli.n a rudimentary horn bud. 



A 

B 

PLA'l'E l) 

..... 

A pig metapodial ~A) from a uoman context at Branca.ater with that from a 

modern zoo-bred w1ld boar~~) for size comparison. 



m.m. 

PLATE 16 : A horse metatarsal which has been sawn thro~h below the proximal articulatio 

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

wprking. 



. ' 
f~'l'E 17 : 

The centrwn of a whale vertebra. ~umerous chop-marks can be 'tseen 
possibly the result of butchery. 
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JP/P 

A number of tiles from the site ·;wro oxamined 1 bearing foot-impressions of 

3 animal species, /d;d':JUc..Q. ~· 'f1 .a., /./~ d ~/,m ~ 

~ /kJ:- ~ Mo ~ ~~/'onpf/ ~ ~ J .Hi J, aiR"' 
wU an ~ 4 <fe I !koJJ fk-. ~.4j,.. Identifications vtere 1.-i ~" 

.tiL·>< ~ A,.,d..,., cw;..,..h ?- ~· Lavmmce and Br01m (1974) • ~print was of 

an ovicaprid and 4 11ere of dogs, The first of these 1;;/u j impressions left 

by both fore feet and the right hind foot of a Vlalking dog which v10uld have 

been quite a large animal. Another tile L«A impressions of the right fore 

and hind foot of a similarly sized clog, but the prints Here too badly distorted 

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

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

the foot impression of the right fore foot of a cat Vias found (see Plate /?.. ), 

1'he print is small, and may be 

from a small or young cat, but i" ulmor;t certainly of the domestic 1 and not 

A similar find has been made at Roman Silchester 

(Jones, 1892) HhQre the species in question is also considered to be domestic 

I ' 
rather than Hild, as the aLJ.thor thou,;ht it unlikely that the shy vrild cat 1·/ould 

venture so near a human dHelling-placo, Recently, Cramm and Tulford (1979 )~ 

in their reappraisal of the tiles vrith foot-prints from Roman Silchester, have 

sho;m that thesc can give information about the animals themselves and about 

the tile-making process, They note the general absence of vdld animals (which 

might suggest the ground v1a.s fenced) and of pigs (obstreperous animals Vlhich 

c•re likely to have been kept in sties, or VIOOdland al'lay from human settlements), 

'l'hey consider that the evidence indicates the proximity of a farm or stock-yard, 

o~! 



suggesting that the tile makers themselves Here, in addition, farmers. J.';any 

of the tiles had rcprescntcltions of more than one animal, ~1hich supports the 

case for 1·10rkshops being close to 1 or Hi thin a farnzy-ard - perhaps the tiles 

t~ere laid out to dry on the grotmd 1 but under cover to Hhich animals had 

access. Though only a s~nall sample 1 • . · a similar _f. .. "... 
~/.(;- (e ~ ilaf.a ,.,...,. /"'=·•;_tt "Y'(""'..h'" u ~.J- "'- t4t -""-u ....,.<t-

explanation/to the Brancaster tile';(' Measurements of the animals tracks .....c/.. 
,{ ..,_ ... ..;.....u--4. ·,._.t.~ ~ ""v~aff•~:::;.:::; ~ 

are given, together Hi th comparable measurements from Roman Silchester 1 and 

modern adult animals taken from LaHrence and Bro~m, 197 41 and Bang and 

Dahlstrum1 1974 (in Cramm and Tulforcl1 1979) see Table • They point out 

that shrink<cge of clay on drying subsequent to the foot impression Vlill have 

reduced the measurements, possibly by up to a tenth. 



Table 

~iheep 

Dog 

Cat 

Fteasurements of Animal 'rracks from Roman Brancaster, with comparable 
measurements of these from Roman Silehester *and from modern adult animals*, 

1Vrack Length Track 1'/idth 

HangD 11:ean H Range ·Mean N 

Brancastcr ~0 1 28 1 
SilchcBter 21)-1!7 31.::; 21) 11-30 20,8 29 
r; oclern 50-(l) 40-50 

Braneastt.'r ~fore foot) iJ o-· r ~-. 3 37-70 1 

;:_;i lchest rT fore foot) ',l-'7 ~~s).l V, ;)e. 69 1!8.9 21 
i:,odt:rn ',I J--~~ ., 31~6 

Branca~o t cr ~-- (_) 1 25 1 
Sil.clwc Ler ?_~-jU ;:-_-~).1 7 2j-i)L) 0"' 0 <-o.o 12 
l·':odern ( \iild) 1)0-(0 35-60 

* after Cramrn .stnd 'fulford (1979) 



AGEING DATI\: !CPIPllY:3>·~'lL l•'li::JION 01<' LH!B BONES 01<' Cll'r'PLE MID SHEEP (EAHllEK /HID Lll'l'~ROJ.Wi 
Pl!ASJ•>' COi.JI:liNEll) 

UN111J!Ll~ SHEEP 

Age Group Done and Number Number Percentage Humber Number Percentage 
epiph;y::;iG fused un£'used in age group fused unfused in age group 

1 Humerus (d) 30 0 1(j 4 
Radius (p) 31 1 1.1) 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 

Hadius (d) 14 '! If 7 
Femur ( p) 10 8 ;; 1 

lilemur (d) ~ 8 1 0 

Tibia (p) 6 1 () 2 

Ulna ') 0 1 2 

Calcaneum 7 ·1;~ ~3 6 1 50 

--------· ---~ 




