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Summary 

The faunal assemblage from the Romano-British "small town" of Scole Dickleburgh, 
located on the Norfolk-Suffolk border, includes a total of c. 3284 identified 
vertebrate remains from Early-Mid Roman (1st-late 3rd centuries AD) and Late 
Roman (4th century AD) contexts. In comparison, few identifications were 
recorded for prehistoric and post-Roman contexts. Most of the remains are from 
cattle and sheep while pig, equid and goat are less common. A few dog and cat 
specimens were identified also. The ratios of the main stock show little 
variation throughout Roman occupation (cattle c. 56-57%; caprines c. 32-35%; pig 
c. 9-11 %) and intrasite variation is probably due to excavation and recovery 
strategies rather than socio-economic factors. Kill-off patterns of cattle and 
pig show little variation but caprine mortality profiles suggest that a shift 
occurred, from meat production in the Early-Mid Roman period to a broader range 
of uses in the Late Roman period. Age profiles from north and south of the river 
also show some variation, in the Early-Mid Roman period, which may be status 
related, with inhabitants closer to the town centre consuming better quality 
meat. Element distributions show that live animals or whole carcasses were 
brought to the settlement. Large scale processing was not evident although 
heavily butchered scapulae were present in various deposits. The Scole sheep and 
cattle rivalled the largest of known sizes at other Roman sites, suggesting that 
stockraising at Scole followed the trend of size increase observed across Roman 
Britain. The metric analysis reveals an increase in some sheep measurements and 
a possible change in the shape of cattle from the Early-Mid to Late Roman 
periods. Hunting, fishing and fowling were not important subsistence activities 
but antler from hunted animals and shed racks was used. The find of a fallow 
deer antler, dated by C14 to the 3rd-6th c. AD, is of exceptional 'interest, 
given the scarcity of pre-Norman finds in Britain. Unusual deposits include a 
cattle skeleton in a well fill, the deposition of two horse skulls in a leat and 
a deposit of cremated domestic waste and owl pellets contents. 
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THE VERTEBRATE REMAINS FROM SCOLE-DICKLEBURGH, EXCAVATED IN 
1993 (NORFOLK AND SUFFOLK), A140 AND A143 ROAD IMPROVEMENT 
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INTRODUCTION 

The Romano-British "small town" of Scole-Dickleburgh is located on the River 
Waveney in East Anglia, on the present-day border of Norfolk and Suffolk. It lies 
adjacent to the Roman road which originally ran from Colchester (Camulodulllllll) to 
Caistor St.Edmund (Venta lcenorum), known as Iter Von the Antonine Itinerary (Suffolk 
Archaeological Unit 1994; Rogerson 1977) (Fig. la). The site has a long history of 
archaeological investigation starting in the early part of the century; excavations 
undertaken in 1973 revealed evidence of mainly domestic occupation dating from the 1st 
to the late third centuries AD (Area 1007) (Rogerson 1977). 

In 1993, excavations were undertaken by the Norfolk and Suffolk Archaeological 
Units, in advance of the A140 and A143 road improvement project. Four main areas were 
investigated. The largest site covered 1.7ha and was located closest to the original town 
centre which lies under the modem village of Scole (1007 SCL, Areas 1-4). Three smaller 
areas of c. O.3ha each (Stuston, SUS 005, Areas 6 and 7 and Oakley, OKY 005, Area 8) 
were excavated south of the River Waveney (Fig. Ib) (Flitcroft and Tester 1994; Suffolk 
Archaeological Unit 1994). The archaeological evidence suggests that the Roman town 
flourished from the late 1 st century to the 4th or 5th centuries AD. Remains of industrial 
and residential activity, which may correspond to "ribbon development" along the edges of 
the town centre, were identified on both sides of the river. Evidence of prehistoric, Saxon, 
medieval and post-medieval occupation is much more limited, providing little information 
about pre- or post-Roman Scole (Ashwin et aI., Synopsis 1997; Flitcroft and Tester 1994). 

Two main phases of Roman activity were identified: initial domestic occupation 
with evidence of industrial and craft activity (including metal, leather, bone, antler and 
wood working; Early-Mid Roman, Periods 3 and 4) and a period of waste build-up and 
possible agricultural use (Late Roman, Period 5) (Flitcroft pers. comm. 1995; Flitcroft and 
Tester 1994; Suffolk Archaeological Unit 1994). The Early-Mid Roman faunal specimens 
are from a variety of contexts including ditches, pits, wells, postholes and a deposit of 
cremated animal remains, discovered near a small inhumation and cremation cemetery 
(Flitcroft and Tester 1994). More than half of the Late Roman assemblage was recovered 
from the extensive layers of grey soil (Areas 1-4) and dark earth (Areas 7 and 8), as well 
as from a palaeochannel (Area 8). The grey soil consists of a dark-earth type deposit and 
subsoil, probably including the build-up of domestic waste (midden and hearth debris) and 
constructional debris. The dark earth from inside the town boundary (Area 7) may consist 
of domestic waste also, while outside the town boundary (Areas 7 and 8), it shows a lower 
content of bumed soil (possible hearth debris), cess residues and constructional debris and 
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the chemical makeup is suggestive of manured arable soils (Macphail, Archive reports a, 
b). The peaty deposit excavated in a palaeochannel is considered "not typical of natural 
peats" and is characterised, in some samples, by a high frequency of anthropogenic 
inclusions (Macphail, Archive report b). 

During the original analysis, the Early and Mid Roman assemblages were grouped 
and studied separately from the Late Roman assemblage. The chronological groupings are 
the following: 
MedievalfPost-medieval (Periods 6-7): 5th century-modem 
Late Roman (Period 5): 4th century AD 
Early-Mid Roman (Periods 3-4): mid 1st-late 3rd centuries AD 
Prehistoric (Periods 1-2): pre 1st century BC-1st century AD 

The main objectives of the faunal analysis were to identify diet and husbandry 
practices at Roman Scole, to determine whether these changed through time, to identify, if 
possible, socio-economic or functional differences within the settlement and to place Scole 
within the regional and wider context of Roman subsistence and animal management in 
Britain. In addition, detailed examination of individual assemblages provides information 
about the formation and nature of particular or unusual contexts, including some possible 
"ritual" features, such as a cremated deposit (originally identified as a funerary pyre), a 
cow burial and the contents of a leat. 

METHODS 

Recording and quantification: The faunal remains were identified and recorded 
following Davis (1992), with amendments by Albarella and Davis (pers. comm. 1995) and 
the addition of two vertebral elements (atlas, axis). The recording of the innominate bone 
was also modified in order to include all fragments with at least one half of the 
acetabulum. The macrofaunal remains were quantified by bone count (referred to as N in 
tables and figures) and Minimum Number of Individuals (MNI), following Davis (1992). 
In the case of the pyre assemblage, (see below) all identifiable fragments were recorded in 
order to detennine whether joints of meat or whole animals were represented in the 
samples, however only the suite of countable bones (Davis 1992; with amendments noted 
above) was used for species quantification. Recording of the microfaunal remains was 
limited, in most cases, to single elements which allow species distinction. Frog and toad 
were identified on the basis of the ilium (Bohme 1977); house mouse and woodmouse 
were differentiated on the basis of the upper first molar alveoli while the voles were 
identified on the basis of the occlusal pattern and size of the lower first molars. The shape 
and size of the mandibular condyle allowed distinction between species of shrew (Chaline 
1974). For moles, the single most common element was included in the bone counts; 
recording of small bird remains followed Davis (1992) and Albarella and Davis (pers. 
comm. 1995); and all elements of rare taxa were counted (eg. reptile). The microremains 
are quantified by bone count and MNI. 
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Ageing and sexing: Tooth wear and eruption were recorded following the methods of 
Ewbank et al. (1964), Payne (1973 and 1987 for caprines) and Grant (1982 for cattle and 
pig) and analysed following Payne (1973, 1988) and O'Connor (1988). Sexual distinction 
is based on the morphology of the canines and canine alveoli in swine and on the 
presence/absence of spurs on the tarsometatarsi of domestic fowl. 

Osteometric analysis: Measurements were taken as in von den Driesch (1976), Payne 
and Bull (1988) and Davis (1987a for equid teeth). The breadth of cattle and caprine 
teeth was measured across both cusps rather than separately at the first and second cusp. 
Consequently, the measurements may not be directly comparable with data from other 
sites, however analysis of size change at Scale using this measurement is valid as the 
measurement was taken in the same way for all ruminant teeth. Measurements recorded 
for non-countable specimens are included in the metric analysis. 

Other aspects: Pathologies, non-metric traits and butchery marks (type and location) 
were recorded. 

RESULTS 

Recovery: Most of the faunal remains were recovered by trowelling. Approximately 9% 
of the grey soil and dark earth layers was sieved using a lcm mesh, a further proportion 
was carefully excavated by hand and the remaining soil was machined away (Flitcroft, 
pers. comm. 1995; Suffolk Archaeological Unit 1994). As the material retrieved by coarse 
sieving constitutes, in some cases, a large proportion of the Late Roman assemblage, the 
data are included with the hand-collected remains (Tables 1, 2a, 2c, 2d), however the 
coarse sieved assemblages are presented in separate tables and graphs also (Table 3). 
Whole earth samples were taken from particular contexts for flotation and fine sieving 
through O.5mm mesh, including almost all of the cremated "pyre" remains (Table 4). The 
fine sieved remains are discussed separately from the hand-collected and coarse sieved 
assemblages. 

In order to assess recovery bias in the assemblages from different areas and 
periods, the frequency of isolated incisors relative to all isolated teeth was calculated for 
the main taxa (Table 5a) (Albarella and Davis 1994a). The low recovery or absence of 
caprine incisors in hand-collected and coarse-sieved assemblages suggests that a large 
proportion of small specimens was lost during excavation. Differences were observed in 
the incisor ratios between context types also. Caprine incisors are relatively more frequent 
in pits than in ditches, which is supported by the higher ratio of caprine premolars to 
molars in pits than in ditches (Table 5b). Although the differences are slight, they may 
indicate that pits were more carefully excavated than ditches. 

Preservation: In general, the bones from Scale are hard and well preserved (Table 6a). 
Approximately 7-9% of remains are weathered; the Late Roman assemblage includes a 
higher frequency of weathering than the Early-Mid Roman assemblage which is due in part 
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to the poor preservation of the bones recovered from acidic peat layers in the 
palaeochannel (Table 6b). The remains from ditches and the grey soil show a higher 
frequency of weathering and abrasion than those from pits and wells, which may indicate 
that they were exposed for a longer period or were less protected than pit and well refuse. 
Camivore gnawing was observed on approximately 7-8% of bones and many specimens 
were not recorded because the countable parts had been destroyed by chewing. Little 
evidence of digestion or rodent gnawing was observed. Burning is also infrequent except 
in the cremated deposit. Butchery marks were observed on many specimens and some 
worked and semi-worked objects were recovered also. 

Prehistoric period (Period 1: Late Neolithic-Bronze Age; Period 2: Iron Age) 

The small prehistoric assemblage include mainly cattle and caprine remains and a 
few bones of pig, equid, dog and cat (Tables I, 2a, 2c). Measurements of a cattle scapula 
and humerus compare to those at the lower end of Roman ranges (Appendix 2). The dog 
remains include elements from different size animals (small-medium size). The presence of 
a small cat mandible is of interest. The specimen is from an animal at least 5-6 months old 
(P4 and Ml erupted) (Silver 1969) and the mandible height aboral to Ml places within the 
range of measurements recorded for the small post-medieval domestic cats from Bene't 
Court, Cambridge, which were much smaller than modem wild cats (Luff and Moreno
Garcia 1995) (Table 22). Wild cats were present in Britain during the Prehistoric period 
but the domestic cat is thought to have been introduced sometime during the first 
centuries of Roman occupation. Finds from Iron-Age contexts have been variably 
attributed to wild and domestic cats (Davis 1987b; Zeuner 1963) but many more finds are 
required for a detailed study of the pre-Roman animals. 

Roman Period (Periods 3-4: Early-Mid Roman; Period 5: Late Roman) 

The Roman assemblage includes a total of c.3284 identified bones and teeth 
collected by hand and coarse-sieving and an additional 418 identified specimens from fine
sieved whole earth samples. Over 90% of the hand-collected and coarse-sieved specimens 
are from the domestic livestock, cattle, caprines, pigs and equids (Tables 1-3; Figs. 2, 3). 
Less than 5 % of the assemblage consists of remains of other mammals, including dog, cat 
and wild mammals; bird remains are infrequent also (c.5%). A few bones of fish and 
amphibia complete the assemblage. The fine-sieved samples differ from the above with a 
higher frequency of microfauna (Table 4). These are presented following the main 
discussion, which focuses on the hand-collected and coarse-sieved remains. 
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Domestic mammals 

Livestock: chronological and spatial variation 

Cattle remains make up approximately one half of the Early-Mid and Late Roman 
bone counts, caprines represent approximately one third and pig and equid remains each 
make up c. 5-lO% of the assemblages (fables 1, 8a, 8b). Most of the caprine remains are 
from sheep (174 positive sheep identifications to two positive and one possible goat 
identifications) (Table 7) (Boessneck et al. 1969; Payne 1969). The relative importance of 
cattle and caprines, based on MNI, differs from that indicated by bone counts, with an 
increase in the relative importance of caprines and a decrease in that of cattle, however 
both bone counts and MNI estimates suggest that there was little or no change in livestock 
proportions between the Early-Mid and Late Roman periods (Tables 8a, 8b). 

The taxonomic distribution in the individual excavation areas (Areas 1-4, 7 and 8) 
shows some variation, which is probably due in part, to recovery methods, particularly in 
the case of the Late Roman assemblages (fables 8a, 8b, 9). For example, the relative 
frequency of caprines is high in the coarse-sieved assemblages from the grey soil (Areas 1-
4) and dark earth (Area 8) (Tables 3, 9; Fig. 3). In Areas 1-4, the coarse-sieved 
assemblage makes up over 65% of the total number of counted Late Roman specimens 
while the sieved specimens make up only 4% of the total Late Roman identified 
assemblage from Area 8. The importance of caprines in Area 8 is masked further by the 
inclusion of the palaeochannel assemblage, which is dominated by cattle remains (Table 9). 
This context may consist of redeposited material (Suffolk Archaeological Unit pers. 
comm. 1995); the specimens are poorly preserved, the context was machine excavated in 
part and remains were collected from the spoil. Consequently the palaeochannel 
assemblage is probably biased towards the larger taxa 

The relative importance of caprines was probably greater than indicated by bone 
counts and MNI calculations suggest that they may have been as common as cattle in both 
periods. Throughout occupation however, cattle would have provided much more meat 
than caprines or pigs, given their greater size. It is difficult to assess whether intrasite 
variation is due to differences in recovery methods or to other factors. The greater 
relative importance of caprines in Areas 1-4 in the Late Roman period may be due to 
better recovery however it may reflect the status of the area closest to the town centre 
also. Jones (1977) identified a relatively high proportion of caprines in an area adjacent 
to Areas 1-4, in both the Early and Late Roman periods, however their relative importance 
is shown to decrease through time (Table lO). 

The taxonomic distribution in pit, well and ditch assemblages was compared in 
order to determine, if possible, whether these context types were used for different and/or 
unusual purposes. The results show that the relative frequency of caprines and pigs is 
higher in pit assemblages than in those from ditches or wells (Fig. 4); this may be due to 
better recovery (see above) although other factors such as preservation bias and disposal 
practices may also differ between context types. Similar observations have been made at 
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other sites (see Maltby 1981; Davis 1995; Stallibrass 1985; Wilson 1992). Only one well 
assemblage is unusual in that it includes an almost complete cattle carcass (80271, see 
below). Once disused, most of the wells were probably used for the occasional disposal of 
domestic waste. 

Age and sex: In both periods, cattle were slaughtered primarily when adult (Table 11; 
Appendix 1). The data suggest that very young animals were rarely culled; all deciduous 
fourth premolars had reached an advanced stage of wear at time of death (Table 12a) and 
few juveniles are represented in the assemblage. A slightly greater proportion of young 
animals may have been killed in the Late Roman period (30%) in comparison to the Early
Mid Roman period (25%) but the difference is not significant. The postcranial fusion data 
and relative frequency of very juvenile elements support the dental evidence (Table l3). 
The distribution of metacarpal measurements suggests that males/castrates may have been 
relatively more common in the Late Roman period than in the Early-Mid Roman period 
(Fig.7a). Other measurements do not allow distinction of sex groups. 

Element distribution and butchery: The most common elements are teeth which are 
particularly resistant to destruction and are often well represented, particularly in 
assemblages which are poorly preserved and possibly redeposited (eg. ditches, 
palaeochannel) (Table 15a; Fig. 5). The dense structure of distal limbbones (tibia, 
metacarpals, metatarsals) also ensures good preservation (Brain 1981). The low recovery 
of incisors relative to the cheek teeth is probably due to recovery bias (see above). 

Most of the limbbones and crania are heavily fragmented and butchery marks were 
observed on many remains (17%, Tables 16a, 16b). The relative frequency of cattle 
butchery is low compared to some other urban sites but higher than at rural sites, as 
indicated in Maltby's (1989) study of Roman butchery. The most common butchery marks 
consist of chop marks, probably produced by cleaver-like tools; finer marks are common 
also and were probably produced by lighter implements (eg. knives) when defleshing and 
skinning (Table 16b). Butchery of the scapulae is particularly distinctive. Typically, the 
edges of the glenoid and the acromion were "trimmed" and the scapular blades were 
perforated in the centre or at the proximal end (Plates 1, 2). Explanations for trimming at 
the distal end include preparation of the joints for curing in brine or cold-smoking 
(O'Connor 1988; Dobney et al. 1995: 27) while the holes at the proximal end probably 
served for hanging the joints. Heavy butchery along the spine of the scapula, fine cuts and 
the removal of splinters of bone along the blade edges probably occurred during filleting. 
Large concentrations of scapulae were not observed but a few deposits contained from 
three to eight butchered specimens, suggesting that shoulders of beef may have been 
prepared and/or distributed in various areas of the site. 

Similar modification was observed in 1973 assemblage from Scole and in many 
Roman assemblages from Britain and the Continent, some of which have a military 
connection (Luff 1982; Dobney et al. 1995; Grant 1975; Jones 1977; Lauwerier 1988; 
O'Connor 1982; Schmid 1976). Grant (1987, see also Maltby 1989) has suggested that 
the establishment of standard butchery practices may have originated in response to 



7 

military food requirements. The presence of processed scapulae in non-military contexts 
into the 4th century, as at Scale, suggests persistence of such a tradition. 

Other butchery evidence is limited. Chop marks at the base of the cattle horn cores 
suggest that horns were recovered for working. Heads were separated from the main 
carcass by chopping through the cervical vertebrae. Disarticulation of the cattle limbbones 
was accomplished by cutting or chopping through or near the articulations and 
longitudinal chops may indicate marrow extraction. A few phalanges show fine cuts and 
incisions which may be due to skinning. 

One particular deposit from a ditch (81336) includes many metapodial, radius and 
tibia fragments which are heavily chopped in a longitudinal direction. This breakage 
seems excessive for marrow extraction; instead, the bones may have been intensively 
fractured for glue production or grease extraction. The bones may also consist of craft 
waste as the shafts of the lower limbbones of large mammals are straight and have a thick 
cortex which makes them ideal for bone working. 

Measurements: The cattle measurements are presented in Appendix 2 and summarised in 
Table 17 a. The largest samples of single measurements have been plotted in histograms 
(Figs.7a-c). The breadth of the third molar and height of the trochlear constriction of the 
humerus (HTC), show a significant decrease in size from the Early-Mid to the Late 
Roman period (at the I % confidence level) (Table 18). In contrast, the distal breadth of 
the metacarpal (BFd) shows a significant increase (at the 5% confidence level), which may 
reflect the greater proportion of males in the later period (Fig. 7a). A possible change in 
sex ratios, however, does not explain the decrease in the other measurements. Also, bone 
breadth may not reflect bone length (Davis 1996) and it is interesting to note that the 
Early-Mid Roman metapodial lengths compare to the larger of the Late Roman values. 
Significance tests were not performed on bone length as the samples are very small. The 
data suggest a change in shape, rather than one of overall size. As yet, it is difficult to 
discuss or explain shape variability in cattle, given the lack of a large corpus of data and 
our ignorance of how bone measurements behave in cattle. 

The Scale data are unusual in that evidence from many Roman sites suggest that 
cattle increased in size from the Early to Late Roman periods. The results from sites 
within Colchester (metapodial length) reveal a size increase from the 1st to the 4th 
centuries AD (Luff 1993: 122). Data from the nearby settlements of West Stow and 
Icklingham and from further afield, including Lincoln and Exeter, also show a size increase 
in astragalus and metapodial length (Table 19) (summary data in Crabtree 1989, 1994; 
Dabney et al. 1994; Maltby 1979). It is interesting to note that at Lincoln, these 
measurements decrease from the 3rd-4th centuries (Dabney et al. 1995) and a similar 
change was observed in the Netherlands (Lauwerier 1988). Lauwerier (1988) suggests 
that large breeds may have been imported in the 3rd century and subsequently interbred 
with smaller native stock, resulting in a size decrease. The scarcity of data from pre-3rd 
century contexts, at Scale does not allow testing of this hypothesis (see also Dabney et al. 
1995). 

Despite the conflicting evidence for size change at Scale, most measurements 
compare to or exceed the range of Roman data from local sites such as Colchester and 
from more distant sites such as Lincoln, Exeter and York (Table 19). The distal tibia 
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breadth from Early-Mid Roman Scole is significantly larger than Early Roman 
measurements from Colchester (at the 1% confidence level) (Luff 1993). The astragali 
lengths from Early-Mid Roman Scole are significantly larger than contemporary data from 
Lincoln (Dobney et al. 1995) (at the 0.1% confidence level) while the Late Roman 
astragalus and metacarpal lengths are significantly larger than Late Roman values from 
Lincoln also « 0.01% confidence level). Withers heights calculations for the Scole 
animals range between Im-I.3 m. 

Non-metrical traits and Pathology: The hypoconulid is lTIlssmg or reduced in 
approximately 6% of Early-Mid Roman third molars (2 out of 32 M3s) and 5% of Late 
Roman specimens (5 out of 99 M3s). The second premolar is missing in five jaws (out of 
77 mandibles with anterior portion intactl6.5%). Both abnormalities are considered to be 
genetic in origin but their significance is uncertain and there appears to be considerable 
variability in the incidence of both in Roman sites (O'Connor 1988; Dobney et al. 1995; 
Maltby 1979). Pronounced wear and polishing was observed on the third cusp of a few 
third molars; this may have been caused by misalignment of the upper and lower jaws. 
Malocclusion was observed between the molar teeth in two mandibles. Marked 
differences observed in the breadth of the medial and lateral condyles of one metacarpal 
and one metatarsal (indicated in metric appendix), may be related to age or the use of 
cattle for heavy work although the link to traction has not been securely proven 
(Bartosiewicz et al. 1993). Evidence of arthritis, including eburnation and grooving of 
articulation surfaces was observed in two specimens. Other changes include lipping of 
articular surfaces in longbones and phalanges and the growth of extra bone (osteophytes) 
at articular ends. The significance of depressions observed on the mid-anterior surface of 
three calcanea is uncertain. 

Well skeleton (Late Roman period): An almost complete immature cattle skeleton was 
deposited in well 81261 (Group 80271). According to the excavators, the skeleton was 
found partially articulated which suggested that originally the carcass had been cut up in 
order to fit it into the well shaft (Suffolk Archaeological Unit pers. comm. 1995). No 
butchery marks were observed on the bones. A number of the small bones and teeth were 
missing from the skeleton, suggesting that the carcass may have been disturbed prior to 
disposal or that some elements were lost during excavation. The sequence of dental 
eruption and epiphysial fusion correspond closely to data recorded for modern animals 
(eg. Silver 1969) and indicate an animal approximately 24-30 months old (mandibular M3 
half erupted, metacarpals and metatarsals fusing). Sex determination was not possible. 
Preservation of the remains is generally good. Some elements exhibit cracking which may 
be due to drying of waterlogged bone. 

It has been suggested that the animal was deposited in the well as part of a water 
rite, however it is difficult if not impossible to determine whether the well contents include 
a sactificial victim or an animal which died from natural causes. Luff (1982) identified a 
possible votive well deposit from Chelmsford and various pit and well fills have been 
identified as ritual deposits on the basis of the unusual number of carcasses and diversity 
of taxa deposited in them (eg. Grant 1975), however disused wells and pits would have 
been ideal spaces within which to dump carcasses of animals which died of disease or 
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injuries (Lentacker et al. 1993; Wilson 1992). Once deposited, the articulated or semi
articulated remains would have been better protected from dispersal, weathering and other 
taphonomic processes than bone refuse discarded in more open contexts (Wilson 1992). 

The presence of miscellaneous specimens (including equids, caprines, cattle and 
deer) including one gnawed bone, in the same context as the Scole skeleton or in 
associated contexts, suggests that the well may have been used at least briefly for the 
disposal of local refuse before being sealed. 

Caprines 

Age and sex: The patterns of caprine tooth wear (payne 1973, 1988) suggest that at least 
50% of animals were slaughtered before the age of two years in the Early-Mid Roman 
period, while in the Late Roman period, only one third of animals were killed when 
immature (Tables 11, 12b, 14,; Fig. 8; Appendix 1). The age distribution based on 
mandible wear stages shows a highly significant difference between periods (chi-square 
15.96, P=0.007). When the age groups are considered by area, the data also show a 
significant decrease in the relative proportion of young animals south of the river (chi
square 14.14, P 0.01) but not north of the river, from the Early-Mid Roman to the Late 
Roman period. The assemblage recovered from the earlier excavation on the north side of 
the river also shows that a high proportion of young sheep was killed throughout Roman 
occupation (Jones 1977). 

The data may indicate that a shift occurred in sheep raising strategies, from an 
emphasis on meat production in the Early-Mid Roman period to a broader range of uses 
including wool and/or milk production in the Late Roman period. Alternatively, the 
pattern may indicate a general fall in the status of the inhabitants, possibly more marked 
south of the liver, and a concomitant decrease in the demand for, or access to, good 
quality meat. Explanations based on socio-economic differences, however, are difficult to 
reconcile with the image of low status reflected in the archaeological features and material 
remains, from areas north and south of the Waveney, throughout occupation. 

During both periods, most animals (c. 80%) were slaughtered by their fifth year, 
probably before meat quality had declined substantially (eg. Albarella and Davis 1996). 
The epiphysial fusion data and the relative frequency of very juvenile specimens support 
the dental evidence (Table 13). 

Element distribution and butchery: The distribution of caprine elements is strongly 
influenced by preservation and recovery bias and particular discard patterns were not 
observed (Table ISb; Fig. 6). Cheek teeth dominate the assemblages from the three main 
areas and the more durable postcranial bones are well represented. The distal tibia is 
particularly common relative to other longbones, which is probably due to its dense 
structure (Brain 1981). Incisors and phalanges are very rare, probably due to recovery 
bias. 

Butchery of caprines appears to have been less intensive than for cattle, probably 
due to carcass size (Tables l6a, 16b). Only c. 5% of caprine bones show butchery marks 
and chop marks are less common than cuts. The preparation of small joints of mutton or 
lamb would not have required intensive butchery or breakage and disarticulation and 
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defleshing of the smaller carcasses with knives may have left fewer traces than would 
cleaver-like implements. The cranium was removed by chopping through the axis or by 
cutting the sUlTounding tendons as suggested by the presence of numerous fine cut marks 
on the atlas and axis. The most common cut marks on the main limbbones consist of fine 
cuts which were probably produced during defleshing. Chop marks were observed most 
frequently on the distal shafts and articulations but a few longbones were butchered 
through the midshaft. The mechanisms of meat preparation and distribution are not easily 
defined. Live animals may have been brought to individual households. Alternatively, 
sides of carcasses or smaller joints may have been sold, with some secondary butchery 
occurring at the place of consumption. 

Measurements: One goat metacarpal was identified and was excluded from the metrical 
analysis (Fig. 9). All other elements are assumed to come from sheep (Appendix 2; Table 
17b). The log-ratio distribution of sheep measurements (Davis 1996), indicates that the 
Scole sheep were, on average, slightly taller and more slender than modem unimproved 
Shetland ewes (Fig. 10). Few complete longbones were recovered; lengths of the Early
Mid Roman metacarpals and Late Roman metatarsals compare to ranges known from 
other Roman sites (eg. Colchester, Luff 1982, 1993; Lincoln, Dobney et al. 1995; West 
Stow, Crabtree 1989; York, O'Connor 1988) and do not show a significant size increase 
between the Early-Mid and Late Roman periods, while the distal breadth of the tibia does 
show a significant increase (at the 5% confidence level) from the Early-Mid to the Late 
Roman periods (Table 18). An increase in the distal breadth of the tibia was identified at 
Colchester and other East Anglian sites (Luff 1993; Crabtree 1994) (Table 20) while an 
increase in bone length is known from Colchester, Lincoln and Exeter (Luff 1993; Dobney 
et al. 1995; Maltby 1979). 

Non-metrical traits and Pathology: Pathologies were most commonly observed in the 
mandibles and teeth. These include mandibular swelling, severe interocclusal wear of 
teeth, bone recession, tooth loss and bone resorption, some of which may have been 
caused by infection or gum disease (Baker and Brothwell 1980). Two associated molars 
show possible growth arrest, which may have been caused by a period of stress during the 
animals' life. Extra bone growth was observed on the anterior shaft of a metacarpal, 
possibly due to sub-periosteal haematoma caused by trauma or stress (Baker and 
Brothwell 1980; Dobney et al. 1995). A few postcranial remains exhibit the growth of 
osteophytes which may be age-related. The absence of the second premolar, which may 
be a congenital trait, was observed in only a few specimens (3 out of 118 mandibles). 

Age and sex: The age distribution of pigs based on mandibular tooth wear is similar in the 
Early-Mid and Late Roman periods, reflecting the unchanging pattern of slaughter of 
immature and subadult animals throughout occupation (Table 11; Appendix 1). The tooth 
wear data show that most second molars were lightly to moderately worn and some were 
in the process of erupting, while most third molars were unerupted or only lightly worn 
(Table 12c). The fusion data also indicate that most animals were culled before reaching 
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maturity (Table 13). VeIY juvenile pig specimens include five postcranial elements and 
one mandible; two foetal/perinatal elements of medium size artiodactyla may include pig 
specimens also. The scarcity of very juvenile and perinatal remains suggests that pigs 
were not raised within the settlement on a large scale. 

The sex ratio is based on mandibular canine alveoli which are morphologically 
distinct in male and female animals. Boars (6 mandibles) and sows (6 mandibles) are 
equally represented but the sample is very small and may represent no more than six 
animals, consequently it is not possible to discuss procurement or husbandry strategies. 

Element distribution and butchery: The total number of pig specimens is much lower than 
that of cattle and caprines and the pattern of element distribution is less clear (Table 15c). 
In addition, the young age at which pigs were frequently slaughtered probably influenced 
the preservation of postcranial elements. All elements are represented but teeth dominate 
the assemblage and dense elements, such as the distal scapula and tibia, are relatively well 
represented. 

The small sample of pig bones reveals little about pig butchery, pork preparation 
and meat distIibution (Tables 16a, 16b). The cranium and mandible were split in two for 
extraction of the brain. The cheeks were further subdivided by chopping transversally 
through the mandible; the jaws may have been chopped open for marrow retrieval also 
(eg. van Wijngaarden-Bakker 1990). Fine cut marks on the mandible were probably 
produced when defleshing. The scapulae were cut and chopped in the neck area below the 
spina and at the proximal end of the blade, indicating separation and subdivision of the 
shoulder joint. A few chop marks were observed on other longbones including the tibia 
and innominate. 

Measurements: There are few pig measurement and these are mainly from teeth as most 
postcranial remains were unfused at time of slaughter (Table 17c; Appendix 2). Tooth 
breadth measurements do not show any change from the Early-Mid to the Late Roman 
period (Table 17c). The log-ratio analysis of tooth measurements shows that the data 
overlap with measurements from neolithic domestic pigs from Durrington Walls (Fig. 11; 
unpublished data provided by U. Albarella 1997) (after Payne and Bull 1988). This and 
the low valiance of the measurements suggests that the Scole pigs are from a 
homogeneous population of domestic animals. A very large third metatarsal (GL 
111.6mm; Appendix 2), in which fusion was just completed, is most probably from a wild 
animal. 

Pathology: Pigs were probably slaughtered before abnormalities had developed or became 
visible on the bones. The only pathological specimen consists of a very large metacarpal 
of a subadult animal with porous bony growth along the diaphysis. 

Equids 

Most of the mandibular teeth are typically caballine (Equus cabalills) with a wide 
internal (u shape) fold and partial penetration of the external fold between the meta- and 
entoflexids (Davis 1987). Although it is possible to differentiate between the postcranial 
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remains of horses/ponies, donkeys and mules, this was problematic for the small samples 
from Scole (see below, Measurements) (Clutton-Brock 1992: 49; Davis 1987: 192). 

Age and sex: Almost all equid remains are from adult animals but deciduous teeth and 
unfused or fusing postcranial elements are present in the assemblages of both periods, 
indicating ages at death of less than 13-15 months (unfused phalanges) and of c. 18 
months (metapodials), two years (tibia) and 42 months (radius) (Silver 1969) (Table 13). 
Young animals (under 12-18 months) may have been raised in the vicinity of the 
settlement. Six male canines were recovered (Early-Mid Roman: 2; Late Roman: 4) and 
the crania of one male and one female were found in a leat (see below). 

Element disllibution and butchery: The assemblage of equid remains is dominated by teeth 
and the more durable postcranial remains (Table 15d). Butchery marks are infrequent. 
Two metapodials are chopped and sawn respectively, above the distal articulation. A 
central tarsal shows chop marks on the anterior proximal surface and anterior and medial 
sides. Possible chop marks were observed on a humerus and two femora. Cut marks 
suggestive of defleshing or skinning were noted on a distal humerus (Tables 16a, 16b). 
Horseflesh may have been consumed occasionally but the scarcity of butchered equid 
elements in comparison to those of other livestock indicates that this was uncommon at 
Scole (see also O'Connor 1988; Maltby 1979; Dobney 1995). Hides may have been 
valued and some limbbones may have been used for bone working. 

Measurements: Equids of varying sizes were present at Scole but most were probably 
similar in height to medium-size ponies (Appendix 2). Slenderness indices of the Scole 
metapodials do not show clear distinction between species; only one metacarpal falls 
outside the range of ponies, donkeys or mules and within that of horses (data in 
Eisenmann and Bekouche 1986). 

Pathology: The most common changes in equid bones consist of the growth of 
osteophytes near articular ends, which may be age-related. One case of spavin was 
observed on a metatarsal which shows considerable development of osteophytes at the 
proximal articulation. The cause of the disease is uncertain but one contributing factor 
may be the use of animals for heavy work which may aggravate the function and 
articulation of bones which are misaligned or in some other way abnonnal. The changes 
may cause varying degrees of lameness but animals may still be suitable for work (Baker 
and Brothwell 1980). Growth arrest was tentatively identified on one premolar, possibly 
indicating a period of stress, perhaps due to poor nutrition or illness. 

Bit wear: One unusually worn lower second premolar of an equid, recovered from a Late 
Roman context, shows bevelling, unusual wear and spalling of the enamel at the front of 
the tooth. The metaconid was too worn to provide a horizontal baseline from which to 
measure the bevel (method in Anthony and Brown 1991). The bevel measured from a 
baseline established across the highest points of the enamel on the lingual side of the 
metastylid, to the dentine at the prow of the tooth, is c. 7mm. The bevel measured from a 
non-hOlizontal baseline, established across the enamel of the metastylid and worn enamel 
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of the metaconid, is only c. 2.5mm. In the bevelled area, the enamel folds are worn to the 
same height as the dentine while on part of the metaconid and all of the metastylid, the 
enamel stands clear of the dentine. Preservation of the enamel varies across the occlusal 
surface. It is relatively intact at the rear of the tooth where it appears transparent and the 
surface is convex and smooth (with some breakage) while at the front of the tooth, in the 
bevelled area, the enamel surface is concave, uneven and chipped and there are tiny cracks 
within the enamel, especially on the lingual side of the tooth. 

The cause of the differential wear is uncertain. According to criteria in Anthony 
and Brown (1991), the above evidence may suggest bitting, however there is considerable 
debate over the identification of bit wear as some changes in equid teeth may be caused by 
abnonual wear or filing (payne 1995). A few specimens from Scale (mandibular and 
maxillary premolars), including one of the horse crania from a leat (see below), exhibit 
some bevelling and overhang but unifonn wear of the dentine and enamel and spalling of 
the enamel are not evident. The presence of bevelling on some third molars suggests that 
wear rather than bitting may be responsible for some of the modifications. 

Independent evidence for the use of bits at Scale comes in the fonn of a small iron 
bit recovered from a Roman context (Jones 1977). The item may have been suitable for a 
small pony (c. 1m at the withers) and may have fit the smaller animals identified in the 
1993 assemblage. 

Leat skulls: Two horse skulls were discovered in a Roman Ie at (measurements in 
Appendix 2). The wear on the incisors of one of these indicates that the animal was 
probably 6-8 years old at time of death and the size of the canines suggests the animal was 
male. The wear on the premolars and molars is dissimilar on the right and left sides and 
the light second premolar exhibits pronounced "hook" shaped wear. The wear is less 
pronounced on the left tooth. The unusual wear may be due to malocclusion. The 
second skull is incomplete. A vestigial canine is present on the right side and the alveolus 
is resorbed on the left side, indicating that the animal was female. Additional finds from 
layers in the leat include miscellaneous equid, cattle and medium size mammal remains. 

The significance of this deposit is uncertain. The deposition of equid bodyparts or 
burial of whole animals is documented for many British and Continental sites and horse 
skulls, some of which may represent offerings, have been found in bogs, wells and pits at a 
number of Roman sites (Luff 1982). Finds from Iron-Age and Saxon contexts may hold 
special significance also (Grant 1984; Luff 1982; Crabtree 1996). While the deposition of 
whole animals may not necessarily represent ritual offelings (as in the case of the cattle 
carcass above), unusual deposits such as this one suggest deliberate preparation and 
deposition rather than discard activity. 

Other domestic mammals 

Dog: remains were recovered from a variety of Roman contexts but they represent only 
3% of finds from the Early-Mid Roman period and 1.5% from the Late Roman assemblage 
(Table 1. Most of the remains are from the layers of grey soil and dark earth, ditches and 
pits. The remains include isolated cranial and postcranial remains and possibly three 
partial skeletons (Table 15e). The dental and fusion sequences indicate that most of the 
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animals were adult at time of death. The range of dog sizes resembles that known from 
many Romano-British assemblages (Appendix 2; Figs. 12a, 12b) (Harcourt 1974; Jones et 
al. 1985; Luff 1993; Clark 1995). Shoulder height calculations, based on a few complete 
bones, range from c. 34 cm to 74 cm (Table 21) but most of the cranial and postcranial 
elements are from medium size animals (beagle to labrador size). Some specimens may be 
from smaller dogs (c. 25-30cm at the shoulder) but the remains of very small lapdogs and 
bow-legged animals were not observed. A few specimens are exceptionally large, 
exceeding the size of published Romano-British and Anglo-Saxon dog/wolf finds and 
some modem wolf specimens (Harcourt 1974; O'Connor 1988; Ancient Monuments 
Laboratory Canadian Timber wolf reference skeleton). Medium and large size animals 
may have been used as guard dogs or for hunting (eg. Columella in Forster and Heffner 
1968). The few pathologies include tooth loss and alveolar resorption in two mandibles, 
the growth of osteophytes at the distal end of a femur and malformation in an ulna. Fine 
cut marks were observed on one tibia only, suggesting that the use of skins or 
consumption of dogs was uncommon (Tables 16a, 16b). 

Cat: specimens are rare, representing less than 1 % of finds in all periods (Tables 1, 15e). 
The isolated finds were recovered mainly from wells (see also Jones 1977). One of these, 
a maxilla, is from a juvenile animal approximately five months old (P4 erupting, Ml 
unerupted). Measurements of a tibia are similar to those recorded for domestic cats from 
Anglo-Saxon sites (Albarella and Davis 1994a; Crabtree 1994) (Table 22). The status of 
cats in the Roman period is uncertain and their disposal in wells and other dumping spots 
at Scole may reflect a utilitarian role rather than one of companionship (Lentacker and De 
Cupere 1994). 

Wild mammals 

Wild mammals are poorly represented in all periods suggesting that hunting was 
not an important subsistence activity (less than 3% of countable specimens) (Tables 1, 15f; 
Fig. 2) (see also Jones 1977). The diversity of wild taxa increased slightly in the Late 
Roman period but this is probably due to differences in sample size rather than to any 
change in taxonomic richness in the site area or in subsistence choices. The presence of a 
fallow deer antler in a Roman context is of exceptional interest and is discussed in detail 
below. 

Fox: Five fox specimens were recovered from Late Roman contexts. One of these shows 
abnormal bone growth on the innominate; the ischium flares out and extra bone growth is 
present. Foxes are non-specific predators and as such may occupy a wide variety of 
habitats (Lloyd 1975). They may have been attracted to food waste at Scole or to live 
animals raised within or near the settlement. 

Hare: A small number of hare remains are present in the Early-Mid and Late Roman 
assemblages. Secure identification to brown hare (Lepus capen sis) was possible for one 
distal humerus only (criteria from S. Davis, pers. comm. 1995). The brown hare is found 
mainly in lowland areas and commonly inhabits agricultural land and rough pasture. The 
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mountain hare is uncommon in lowlands and it is absent from East AngJia today, however, 
it may spread into flat country where the brown hare is absent or uncommon and its 
distribution in the past may have differed from the present day range (Van den Brink 1967; 
Corbet and Southern 1977). Hare may have been hunted, purchased at market or perhaps 
raised in special enclosed leporaria (Andre 1981). 

Badger: Badger remains are occasionally identified in Roman assemblages but probably 
did not constitute a food item (Andre 1981). Two specimens were identified at Scole 
(femur; ulna, not counted). Badgers occupy a variety of habitats including deciduous 
woodland and copses, open fields and hedgerows, preferably in undisturbed areas (Corbet 
and Southern 1977). They may attack poultry and some agricultural crops although this is 
considered to occur rarely and cause insubstantial damage today. Occasional pests may 
have been eliminated or alternatively badgers may have been hunted for their pelts 
(Dobney et al. 1995). 

Squirrel: The presence of a femur of red squirrel (Sciuris vulgaris) represents an unusual 
find. This species was widely distributed throughout Britain prior to the introduction of 
the North American grey squirrel and was common in East AngJia up to twenty years ago 
(Corbet and Southern 1977). The scarcity of this animal in Roman archaeological 
assemblages may indicate that it was not valued for food or fur in the past (although it 
may be due to recovelY bias also). Finds from post-Roman contexts have been interpreted 
as waste from the working of skins (O'Connor 1988, 1989). 

Rat: A rat tibia recovered from a Late Roman context may be from Black rat (Rattus 
rattlls). An increasing number of finds from Late Roman and pre-Norman contexts 
suggests that the Black rat was introduced during the Roman peJiod (Davis 1987; Dobney 
et al. 1995; O'Connor 1992; Rackham 1979) while the Common rat (Rattus norvegicus) 
was introduced much later, probably in the early eighteenth century (Corbet and Southern 
1977). 

Deer: Three species of deer are represented at Scole, including the indigenous species, red 
and roe deer, as well as the reintroduced fallow deer. Both red and roe deer are 
represented by cranial and postcranial remains as well as antler fragments while fallow 
deer is represented by a single shed antler. Of 43 antler and cranial remains, only 11 were 
identified to species. The remaining antler specimens are almost exclusively from large 
cervids which may include fragments of fallow deer antler. 

All cervid longbones were fused at death. The measurements of the red deer 
postcranial elements are similar to those obtained for postglacial, including modem red 
deer specimens in Britain and they are larger than Pleistocene and postglacial fallow deer 
specimens (Lister, unpublished data) (Appendix 2). Most of the postcranial remains and 
many antler fragments exhibit butchery marks (Tables 16a, 16b). Chop marks were 
observed on the distal articulation and distal shaft of the humeri and a tibia was chopped at 
the proximal articulation and shaft. A femur exhibits fine cut marks on the lateral side of 
the distal aIticulation, which may result from defleshing or disarticulation. The pedicles on 
both red deer crania had been chopped through, indicating removal of the antlers (see also 
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Luff 1993 for similar Roman finds) while one antler was shed (Plate 3a). One of the roe 
deer antlers was also removed from the cranium by chopping around the pedicle (Plate 
3b). 

The presence at Scale of shed and unshed antler in addition to crania of red deer 
with chopped pedicles suggests that both collecting of antler and hunting of deer were 
practised, although shed antler, skins and whole carcasses may also have been imported 
(Krzyszkowska 1990). The environment surrounding Scale during the Roman period 
would probably have included attractive habitats for fallow, roe and red deer with the 
presence of pasture and meadows, cultivated fields and some deciduous and mixed 
woodland. 

Fallow deer antler 

The presence of a shed fallow deer antler in a Roman context is of exceptional 
interest (Plates 4a, 4b). The specimen was recovered from the basal layer (30786) of well 
38024, which also included bones of a buzzard (Buteo buteo), butchered cattle remains 
and other bones and teeth of the main domestic livestock. Pottery from layer 30786 dates 
to the third-foUl1h centuries AD. while the assemblages from the overlying layers include 
materials ranging in date from the first to fourth centuries AD. The antler specimen itself 
has been dated, by 14C, to the third to sixth centuries AD (20' cal AD 267-545 (AA-
26221, 1620 +/- 45 BP». 

The shape of the antler is of the triangular form and the specimen does not display 
any abnotmal variations in shape (Chapman and Chapman 1975). The brow and trez tines 
are present and the first speller of the palm is developed also. The shape of the antler 
compares roughly to the third heads (corresponding to the third year) of deer from 
Richmond Park (Chapman and Chapman 1975: 113) but the specimen could have come 
from an older animal. The measurements place within the range of those recorded for 
fallow deer older than four years of age from Epping Forest (Chapman and Chapman 
1975) but the measurements overlap with the modem data for younger age groups from 
Italy (Perco 1988). The antler exhibits butchery marks and fine cut marks on the palmate 
area. The poste110r side of the palm was removed by chopping longitudinally probably 
from a crania-medial direction (Plate 4b). The antler was almost complete when discarded 
and much material could still have been obtained from the specimen hence it is difficult to 
understand why it was discarded. 

Fallow deer were part of the indigenous British Pleistocene fauna but disappeared 
with the Last Glaciation (Lister 1984). During the postglacial period, they were probably 
reintroduced to Central and Western Europe by the Romans (Zeuner 1963) but opinion is 
divided concerning their introduction to Britain. The initiative has been credited most 
widely to the Romans (Clutton-Brock 1987; Grant 1975) or the Normans (Chapman and 
Chapman 1975; Fletcher 1984). The uncertainty surrounding the introduction of fallow 
deer to Britain is due in large part to the scarcity of finds which predate the medieval 
period as well as to the questionable stratigraphic reliability of the archaeological contexts. 
Only a few finds have been reported from Iron Age, Roman or Anglo-Saxon contexts, 
some of which might be intrusive (Chapman and Chapman 1975; Grant 1975; Rahtz 
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1979). Literary evidence for fallow deer in Britain prior to the medieval period is equally 
tenuous due to the difficulty of interpreting historic references. In contrast, medieval and 
post-medieval finds are much more common, indicating that by this time fallow deer were 
well-established in Britain (Grant 1981; Maltby 1979). This is supported by many 
references to deer parks and fallow deer in contemporary documents (Chapman and 
Chapman 1975; Stamper 1988). 

The origin of the Scole specimen is uncertain. As the antler was shed, it could 
have been imported to the site from other regions of Britain or from the Continent. The 
importation of venison (from fallow deer) to England has been postulated on the basis of 
finds from other sites (West 1983). 

Avian remains represent 4% of the Early-Mid Roman assemblage but only 1 % of 
Late Roman remains, despite the use of sieves for the excavation of some layers (Tables 1, 
15g; Fig. 2). More than half of the bird remains are from Galliformes but a variety of 
other taxa was identified, some of which were present in the 1973 assemblage also. Birds 
probably did not lival the larger domestic mammals in telms of meat yield; some may have 
been raised locally for egg production and occasionally meat. 

Domestic fowl: More than half of the bird bones from Scole are from medium-size 
Galliformes (Table 1). Distinction between most elements of domestic fowl (Gallus 
gallus), guinea fowl (Nllmida me/eagris) and pheasant (Phasialllls colchicllS) is 
problematic due to the morphometric similarity of these taxa. In this assemblage, a large 
proportion of the Galliformes remains could not be attributed to species, however all 
bones that were identifiable are from domestic fowl (Erbersdopler 1968; MacDonald 
1992). Domestic fowl may have been introduced to Britain prior to the anival of the 
Romans while guinea fowl and pheasant were probably imported during the Roman period 
(Zeuner 1963; Blank 1984). 

All elements of domestic fowl are represented in the collection, indicating the 
presence of whole birds at the site (Table 15g). Most of the bones are from mature 
individuals but the fragile and more porous elements of immature birds may not have 
survived as well as the harder elements of adult birds. Three males and one female were 
identified on the basis of the presence or absence of spurs on the tarsometatarsi. A few 
butchery marks were observed on the femora of domestic fowl, indicating disarticulation 
and defleshing (Tables 16a, 16b). Most measurements place at the lower end of 
contemporaneous size ranges known from other Roman sites including Colchester, Exeter 
and Lincoln (Dobney et al. 1995; Luff 1982; Maltby 1979) and probably compare in size 
to the smaller of Old English game birds (Dobney et al. 1995). Two humeri of domestic 
fowl exhibit advanced stages of osteopetrosis, a viral condition which causes the bone to 
thicken (Baker and Brothwell 1980). This disease has been identified at Wicken Bonhunt 
(Baker and Brothwell 1980) and at Colchester, where numerous cases were identified in 
Roman assemblages (Luff 1993). 
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Other birds: In addition to domestic fowl, other birds may have been raised at Scole or 
hunted. Possible domesticates include geese, ducks and pigeon (Table 1) (Andre 1981). 
One of the goose elements is similar in size to the Greylag goose (Anser allser) but 
distinction between the domestic and wild forms of this species was not possible 
(Appendix 2). The wild Greylag is a permanent resident of East Anglia while the other 
wild geese are mainly winter residents and today are uncommon or absent in East Anglia. 
One goose element may be from one of the smaller wild species. The duck remains are 
similar in size to mallard and domestic ducks (Anas platyrhYllchos) and some of the larger 
wild species (Appendix 2). The Romans are known to have hunted and raised pigeons 
(Andre 1981). One specimen in the assemblage may be from rock dove (Columba livia) 
or woodpigeon (Columba pallllllblls) but it was not possible to distinguish between the 
two species, as they may overlap in size (Pick 1974). Both may be found in towns as well 
as in rural areas. One specimen of woodcock (Scolopax rllsticola) was identified in a Late 
Roman context. This species is a common resident in England and today is found mainly 
in woodland habitats (Penins 1987). It appears to have been common fare in the past 
(Parker 1988). 

A number of specimens are from commensal birds and common urban scavengers, 
including corvids, buzzard and white-tailed eagle (Tables 1, 15g). The corvid remains are 
the size of rook (Corvus frugilegus) and crow (Con'us carone); one tibiotarsus was 
slightly larger than these taxa but smaller than raven (Corvus corax) (Appendix 2). A 
group of corvid bones recovered from a pit probably belong to a single bird. A few 
buzzard (Buteo buteo) remains were recovered from a well and probably come from a 
single individual. The femur of a white-tailed eagle (Haliaeetlls albicilla) was recovered 
from a pit dug into the top of a well (Group 80271) which contained a cow skeleton; the 
significance of the eagle bone is uncertain but it may be from a carcass of a 
predator/scavenger rather than from something more symbolic. White-tailed eagles, like 
other birds of prey were common scavengers in Roman urban environments (Parker 1988; 
O'Connor 1993). The remains of small birds are rare in the main assemblage. One 
passerine element is thrush size but was not identified to species. Other specimens were 
recovered in the bulk samples and cremated assemblage (see below). 

Amphibia 

Amphibian remains (Common frog, Raila temporaria and Common toad, Bufo 
bufo) represent less than 1% of hand-collected remains (Table 1). Both species are found 
in a wide variety of habitats, the frog prefening moist environments and the toad, drier 
ones (Arnold et al. 1992). 

One fish specimen, a pike vertebra, is present in the hand-collected assemblage. A 
few additional specimens were recovered by fine-sieving (see Bulk samples below). 
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Bulk samples from miscellaneous contexts 

Only a few of the fine sieved whole earth samples yielded identifiable specimens 
(Table 4). The samples include remains of pig (including a foetal/neonatal bone), common 
shrew (Sorex araneus), birds, amphibians and fish. Most of the avian remains are from 
passerine size birds. Although limited, the fish data are interesting in that only freshwater 
fish and eel are represented. The fish specimens include vertebrae of common eel 
(Anguilla anguilla), trout (cJ Salmo tnitta) as well as one scale of a perch (Perca 
jluviatilis). Two scales of perch were identified in the 1973 assemblage. All of these taxa 
may have been found in the River Waveney or in nearby lakes or ponds. Few Roman sites 
have yielded sizeable assemblages of fish remains and the study of fish in Roman 
subsistence is problematic due to poor recovery on some sites (Grant 1989). Fish data 
from sieved and hand-collected Roman assemblages from York (O'Connor 1991), Lincoln 
(Dobney et al. 1995) and Colchester (Luff 1993), suggest that eel or marine taxa were 
probably of greater economic importance than fresh-water fish, while at Exeter (Maltby 
1979) only marine taxa are represented in the Roman period. 

Deposit of cremated remains 

A deposit of partially cremated remains of macro and microfauna was discovered 
in the vicinity of an inhumation and cremation cemetery in Areas 1-4. The deposit was 
initially interpreted as a "selies of funerary pyres" (Flitcroft and Tester 1994). The 
assemblage includes a large number of cranial and postcranial remains of microfauna in 
addition to the macroremains of domestic and wild taxa represented in the main 
assemblages (Table 4). The frequency of burnt remains varies between samples from c. 
10-90% of the total assemblage contents. The degree of buming also varies from c. 5-
100% calcination. 

The macroremains include mainly bones and teeth of caprines but cattle, pig, dog, 
cat, hare, domestic fowl, duck and fish (Cyprinidae, possibly bream) are represented also 
(Table 4). Many of the calcined elements were deformed by the heat and in some cases it 
was difficult to differentiate between the bones of animals similar in size and skeletal 
morphology (eg. caprine and roe deer). The element distribution is dominated by the 
more durable and resistant elements, including teeth and carpals, tarsals and sesamoids 
(many of these were recorded but not counted), however even the teeth and more 
resistant parts of the limbbones are highly fragmented. All bodyparts rather than select 
joints appear to be represented in the samples. 

The remains of microfauna include many bones, teeth or tooth rows of mice, voles 
and shrews, some bones of small birds including swallow and passerines, amphibian 
remains and a possible reptile cranial element (Table 4; Fig. 13). As the diagnostic 
elements chosen for quantification differ between Classes and Orders, the taxonomic 
representation may be biased towards those animals and element types which are least 
susceptible to destruction by digestion or other agents (eg. soils) (Chaline 1974: 21-22; 
Stahl 1996). The taxonomic distribution resembles owl pellet contents, with a high 
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frequency of rodent remains and fewer of shrews, amphibians and small birds (Chaline 
1974). Many of the small mammal longbones (not counted) are abraded and rounded at 
the articular ends which may support the idea of digestion and regurgitation by owls. 
Most of the small mammal remains are dark brown in colour but some of the amphibian 
remains are of a lighter shade. Fresh looking bones were not observed in the samples, 
suggesting that recent intrusives are not included. A few remains are charred or calcined. 

The contents as well as the modifications observed on the bones suggests that the 
deposit may consist of midden refuse mixed with the contents of owl pellets. Site waste 
may have been dumped in a structure where owls roosted. The accumulation of refuse 
and pellet contents may have been periodically burnt as new material was added, which 
would explain the presence of burnt remains of small animals. Alternatively, the remains 
of microfauna may come from material cleaned out of one or more structures and added 
to other site refuse. This material may have been subsequently dumped and burnt in the 
location of the "pyre". The presence of fine inundation layers within the deposit suggests 
that more than one episode of deposition occurred (Macphail, Archive report a). 

The environmental information provided by the microremains must be viewed with 
caution as the origin of the sample is uncertain. If the specimens are from pellet contents, 
the taxonomic and element representation may be biased due to differential preservation 
(partial or complete digestion and/or subsequent burning). Most of the small mammals 
represented in the sample occupy a wide range of habitats. The predominance of field 
vole indicates predation in open fields and ungrazed grassland. The habitats of the other 
taxa include deciduous woodland, banks and hedgerows and aquatic environments. Some 
taxa may also have inhabited gardens and buildings (Corbet and Southern 1977). 

Medieval and post-medieval periods (Periods 6 and 7) 

The medieval and post-medieval assemblages are very small and provide little 
information about subsistence or husbandry practices during the Post-Roman period. The 
assemblages are dominated by the remains of cattle and caprine and the few fine-sieved 
remains are exclusively from caprines; pig and dog remains are relatively common but 
most of these are from single skeletons (Tables 1, 2a, 2c). Rarer taxa include cat, red deer 
and domestic fowl. The dog skeleton is from an animal similar in height to a labrador 
(c.53-58cm at the shoulder) but slightly more slender in build. The cat specimens are 
similar in size to those of domestic cats from Anglo-Saxon and post-medieval sites 
(Albarella and Davis 1994a, 1996; Crabtree 1994) (Table 22). 

DISCUSSION 

The 1993 excavations in the area of Scoie-Dickieburgh yielded a large assemblage 
of faunal remains, of which approximately 4000 specimens were identified. Most of these 
were recovered from Roman contexts while only a few date to the prehistoric and 
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medieval/post-medieval petiods. Mammal remains constitute over 90% of the 
assemblages from all petiods and almost all of these are from the domestic livestock, 
cattle, caplines, pigs and equids. The remains of other domestic mammals, dog and cat, 
wild mammals, birds, fish and amphibians are much more rare. 

The main livestock raised at Scole were cattle and sheep; pigs, equids and goats 
were much less common. Results based on MNI calculations and data from the fine sieve 
samples from Scole suggest that the relative abundance of captines may have been greater 
than indicated by bone counts, however cattle would have provided the bulk of the meat 
supply, given their greater size. Pigs do not appear to have been important meat providers 
however it is not possible to determine if additional pork was imported to the site in 
deboned form. Horses and dogs were probably rarely consumed but hides, skins and some 
bones may have been used. Domestic fowl would also have provided meat and a regular 
supply of eggs. Ducks, geese and pigeons may have been raised within the settlement 
also. 

The proportions in which the main domestic species were consumed appears to 
have remained stable throughout occupation. The taxonomic disttibution vaties between 
areas of the site but this is atttibuted ptimatily to differences in sampling strategies and 
recovery methods. The frequencies of the main taxa identified at Scole correspond to 
patterns observed in assemblages from Romanised civilian settlements in Btitain, in which 
cattle tend to predominate (Grant 1989; King 1978). With its low pig frequencies, Scole 
differs somewhat from Roman towns or military sites which include a relatively high 
proportion of pig remains (>20%) and fewer sheep (<30%) (King 1978, 1984; Luff 1993) 
and is most similar to patterns known from the smaller Roman "vici" (King 1984) (Fig. 
14). The location of Scole on heavy clay soils in the Waveney Valley may explain in part 
the high frequencies of cattle, which are more suited to such environments than sheep 
(Grant 1989; King 1978; Peglar 1993). 

It is difficult to determine to what extent the inhabitants of Scole were directly 
involved in stockraising. Some animals, such as captines, pigs and domestic fowl, may 
have been raised on a small scale within the settlement, however the scarcity of remains of 
petinatal animals and very young animals suggests that livestock were raised mainly 
outside the settlement and brought to town for slaughter at a marketable age or at the end 
of their productive lives. Throughout occupation, most cattle were slaughtered when 
adult or elderly, suggesting that they were used mainly for traction and possibly dairy 
production. In contrast, most pigs were killed when immature or subadult, reflecting their 
ptimmy role as food animals. The cull pattern of captines shows a distinct change from 
the Early-Mid to Late Roman petiods. The data may indicate a change in the local 
livestock economy, with a shift from meat production in the Early-Mid Roman petiods to 
a broader range of uses including wool and/or milk production in the Late Roman petiod. 
Differences related to status are less probable given the low status of the area in general. 

The presence of elements from all bodyparts indicates that whole animals were 
slaughtered within the settlement. Few assemblages with distinctive butchery waste were 
observed and most contexts include a range of elements, many of which exhibit cut and 
chop marks. The presence of many cattle scapulae with heavily butchered articulations 
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and holes pierced at the proximal end, in both the 1973 and 1993 assemblages, suggest 
that joints may have been imported to or prepared at Scole, however distinction between 
organised versus domestic butchery is problematic. Secondary butchery of joints could 
have been undertaken at the household level and some of the smaller livestock may have 
been raised in backyards and slaughtered by non-specialists. 

Some of the cattle and sheep sizes from Scole rival the largest of known animal 
sizes in the sUlTOunding area and in different parts of Roman Britain. The "improvement" 
of native stock by the Romans may have been accomplished by importing large breeds and 
cross-breeding these with the small native Iron-Age animals. Alternatively, the size 
increase may have been obtained by careful selection and management of the native 
livestock. The distal tibia breadth in sheep shows a significant increase from the Early
Mid to Late Roman periods at Scole while the cattle measurements provide conflicting 
evidence of size change, which may reflect a change in bone propOltions and body shape 
rather than overall size. The dog remains from Scole include specimens of small, medium
size, very large dogs and possibly wolves, resembling the variability known from other 
Roman sites 

Hunting, fowling and fishing do not appear to have been important subsistence 
activities. Grant (1989) suggests that the scarcity of non-domestic animal remains at most 
Roman sites indicates the main food supply was adequately ensured by stock raising and 
agricultural activities; the data from hand-collected and sieved assemblages from Scole 
support Grant's conclusions. 

Antler was probably an important raw material for craft work and was obtained 
from hunted game as well as by collecting shed antler. The shed antler of a fallow deer is 
of especial interest and is one of a growing corpus of pre-Norman fallow deer finds in 
Britain. It is the first specimen to be dated by C14 and the result confirms it's Roman 
origin, however it does not help to resolve the question of whether live fallow deer were 
present in Britain at that time. Antler was the subject of active trade and the specimen 
may have been imported from the Continent. Dating of a wider range of finds, in 
particular of postcranial bones, would be helpful in assessing the presence and distribution 
of this species in pre-Norman Britain. 

The range of wild mammals and birds represented at Scole suggest that a variety of 
habitats was present in the surrounding territory including stands of deciduous and mixed 
woodland, scrub and ungrazed grasslands as well as fields and meadows. Some of the 
wild taxa would have required forested areas for shelter but could have been hunted in 
more open areas and along field edges. 

A few unusual assemblages were observed. A cremated assemblage includes many 
remains of microfauna and highly fragmented bones and teeth of domestic livestock. The 
macro remains include elements from all bodyparts rather than select joints while the 
taxonomic distlibution of the microfaunal remains resembles the makeup of owl pellets. 
The contents and preservation of the assemblage suggest that it consists of a deposit of 
occupation refuse mixed with owl pellets, which was burnt, probably in multiple episodes. 
A cattle skeleton from a well is from an immature animal but it is not possible to say 
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whether it consists of a ritual offering or whether the animal simply died of natural causes 
and was discarded in the well. The presence of other remains, including one gnawed 
specimen, suggests that the well may have been used, at least briefly, for waste disposal. 
The deposition of two horse skulls in a leat are more suggestive of ritual activity. 

CONCLUSIONS 

The faunal assemblage from Scale has provided important information regarding 
subsistence and economy in a Romano-British small town. The assemblages from the 
Early-Mid and Late Roman periods include mainly the remains of domestic animals, 
mainly cattle and sheep while pigs, equids, goats, domestic fowl and dog are much less 
common. The proportions of the main stock resemble data from Romanised civilian 
settlements in Britain and show little variation throughout occupation. Differences in the 
proportion of caprines north and south of the river are probably due to differences in 
recovery and excavation strategies rather than other factors such as social status. Kill-off 
patterns show that cattle and caprines were raised for a variety of purposes including 
meat, traction in the case of cattle, and wool in the case of sheep however production 
strategies appear to have shifted, for caprines, from meat production in the Early-Mid 
Roman periods to a broader range of uses in the Late Roman period. There is also a 
difference in caprine age profiles between areas north and south of the River Waveney, in 
the Early-Mid Roman period, possibly reflecting differences in status with inhabitants 
closer to the town centre consuming better quality meat. Most animals were probably 
raised outside the settlement as suggested by the scarcity of foetal, perinatal and very 
juvenile specimens in the assemblages. 

The metrical analysis shows that the cattle and sheep raised at Scale were as large 
or larger than animals from other Roman sites in East Anglia and further afield, suggesting 
that stockraising at Scale followed the trend of size increase observed across Roman 
Britain. Some sheep measurements show an increase from the Early-Mid to Late Roman 
periods while the cattle data provide intriguing evidence for a possible change in body 
shape. 

A variety of non-domestic bird and mammal species are present in the assemblages 
in addition to fish but these were of little dietary importance. Antler may have been a 
valued material and was obtained from shed racks and hunted animals. The unusual find 
of a shed antler of fallow deer, dated by 14C to the 3rd-6th c. AD, is of exceptional 
interest, given the scarcity of pre-Norman fallow deer remains and the debate surrounding 
the introduction of this species to Britain. Other unusual finds include a deposit of 
cremated domestic waste mixed with owl pellet contents, a cattle skeleton from a well and 
two horse skulls from a leat. The significance of the deposits is uncertain however only 
the latter is suggestive of ritual activity. 



24 

ACKNOWLEDGEMENTS 

I would like to thank Dr. Sebastian Payne and Dr. Simon Davis for hosting me at 
the Ancient Monuments Laboratory for the duration of the Scole analysis and for 
reviewing numerous versions of this report. Their time and feedback was much 
appreciated. I would also like to thank Dr. Umberto Albarella for his comments on the 
report and for providing unpublished pig data from Durrington Walls. Dr. Adrian Lister 
provided much useful literature and unpublished metric data for cervids in Britain and I am 
grateful for his information and feedback. Pippa Smith verified the fish identifications and 
contributed additional details. Many of the comments on and critiques of this study have 
been considered and some suggestions incOlporated; the final contents of the report are, 
nonetheless, the sole responsibility of the author. 



25 

REFERENCES CITED 

Albarella, U. and Davis, S., 1994a The Saxon and medieval bones excavated 1985-1989 
from West COttOll, Northamptollshire. HEMC AM Laboratory report 17/94. 

Albarella, U. and Davis, S., 1994b Medieval and post-medieval mammal and bird bones 
from Lallncestoll Castle, Cornwall: 1961-1982 excavations. HEMC AM Laboratory 
report 18/94. 

Albarella, U. and Davis S., 1996 (for 1994) Mammals and birds from Launceston Castle, 
Cornwall: decline in status and the rise of agriculture. Circaea 12 (1): 1-156. 

Albarella, U. and Davis, S., pers. comm. 1995 Database for West Cotton Animal Bones. 

Andre, J., 1981 L'ali111entation et la cuisine a Rome. Les Belles Lettres, Paris. 

Anthony, D.W. and Brown, D.R., 1991 The origins of horseback riding. Antiquity 65 
(246): 22-38. 

Arnold, E.N., Burton, J.A., Ovenden, D.W., 1992 Reptiles and Amphibians of Britain 
and Europe. Collins, London. 

Ashwin, T., Gill, D. and Tester A., Synopsis 1997 Excavations at Scole 1993-1994. 
Final Synopsis for proposed publication in East Anglian Archaeology Monograph Series. 
Manuscript, Norfolk Archaeological Unit, Norwich. 

Baker, J., Brothwell, D., 1980 Allimal diseases ill archaeology. Academic Press, 
London. 

Bartosiewicz, L., Van Neer, W. and Lentacker, A. 1993 Metapodial asymmetry in draft 
cattle. International Journal of Osteoarchaeology 3: 69-75. 

Blank, T.H., 1984 Pheasants and partridges. In: I.L. Mason (ed.), Evolution of 
domesticated animals, pp. 311-315. Longman Group Ltd., Harlow, Essex . 

. Boessneck, J., 1969 Osteological differences between sheep (Ovis aries Linne) and goats 
(Capra hircus Linne). In: D. Brothwell and E. Higgs (eds.), Science ill Archaeology, pp. 
331-358. Thames and Hudson, London. 

Bohme, G., 1977 Zur Bestimmung quartarer Anuren Europas an Hand von 
Skelettelresten. Math.-Nat. R. XXVI (3): 283-300. 

Brain, c.K., 1981 The hunters or the hunted? The University of Chicago Press, Chicago 
and London 



26 

Chaline, J., 1974 Les proies des rapaces. Doin, editeur. Paris. 

Chapman D., Chapman N., 1975 Fallow Deer. Terence Dalton Ltd., Lavenham, Suffolk. 

Clark, K., 1995 The later prehistoric and protohistoric dog: the emergence of canine 
diversity. Archaeozoologia VII (2): 9-32. 

Clutton-Brock, J., 1987 A HistOlY of Domesticated Mammals. Cambridge University 
Press. 

Clutton-Brock, J. 1990 Horse Power. Natural History Publications, London. 

Corbet, G.B., Southern H.N., 1977 The Handbook of British Mammals. Blackwell, 
London. 

Crabtree, PJ., 1989 West Stow, Suffolk: Early Anglo-Saxon animal husbandry. East 
Anglian Archaeology 47. 

Crabtree, P.J., 1994 Animal exploitation in East Anglian villages. In: Environment and 
Economy ill Anglo-Saxon England, edited by J. Rackham, pp. 40-54. Council for British 
Archaeology Research Report 89. 

Crabtree, PJ., 1996 The symbolic role of animals in Anglo-Saxon England: evidence 
from burials and cremations. In: K. Ryan and P. Crabtree (eds.), The symbolic role of 
animals ill archaeology, pp. 20-37. MASCA 12. 

Davis, S., 1987a The dentition of an Iron Age pony. In: Ashbee, P., Hook, Warsash, 
Hampshire excavations, 1954. pp. 52-55. Proceedings of the Hampshire Field Club 
Archaeological Society 43, pp. 21-62. 

Davis, S., 1987b The Archaeology of Animals. Batsford, London. 

Davis, S., 1992 A rapid method for recording information about mammal bones from 
archaeological sites. HEMC AM Laboratory report 19/92 

Davis, S. 1995 Animal bones from the Iron Age site at Edix Hill, Barrington, 
Cambridgeshire, 1989-1991 excavations. HEMC AM Laboratory Report 54/95. 

Davis, S., 1996 Measurements of a group of adult female Shetland sheep skeletons from a 
single flock: a baseline for zoo-archaeologists. Journal of Archaeological Science 23: 
593-612. 

Dobney, K., Jacques, D., B. Irving, 1995 Of Butchers and Breeds. Lincoln 
Archaeological Studies 5. 



27 

Driesch, A. von den, 1976 A guide to the measurements of animal bones from 
archaeological sites. Peabody Museum Bulletin 1, Cambridge, Mass., Harvard 
University. 

Eisenmann, V., S. Beckouche, 1986 Identification and discrimination of metapodials 
from Pleistocene and Modem Equus, wild and domestic. In: R. Meadow and H.P. 
Uerpmann (eds.), Equids in the Ancient World, Vol. 1: 117-163. Dr. Ludwig Verlag, 
Wiesbaden. 

Erbersdopler, K., 1968 Vergleichend 1Il0rphoiogische Untersuchungen an Einzelkllochen 
des postcrallialen Skeletts in Mitteleuropa vorkollllllender mittelgrosser Hiillllervogel. 
Disseltation, Ludwig-Maximilians-Universitat Miinchen. 

Ewbank, I.M., Phillipson, D.W. and Whitehouse, R.D., 1964 Sheep in the Iron Age: a 
method of study. Proceedings of the Prehistoric Society 30, pp. 43-426 

Fick, O.K.W., 1974 Vergleichellde morphologische Undsuchungen an Einzelkllochen 
europaischer Tallbellarten. Ludwig-Maximilians-Universitlit, Miinchen. 

Fletcher, T.I., 1984 Other Deer. In: I.L. Mason (ed.), Evolution of the Domesticated 
Animals, pp. 138-145. Longman, London and New York. 

Flitcroft, M., pers. comrn. 1995 Chronological Structure. Norfolk Archaeological Unit, 
Norwich. 

Flitcroft, M., Tester, A., 1994 NO/folk Archaeological Unit Site Narrative. A140 Scole 
Dicklebllrgh Road Improvement Project. Manuscript. Norfolk Archaeological Unit, 
Norwich. 

Forster, E.S., Heffner, E.H., 1968 Lucius Jumius Moderatus Columella, On Agriculture. 
Vol. II. Harvard University Press, Cambridge Mass. and William Heinemann, London. 

Grant, A. 1975, The animal bones. In: B. Cunliffe (ed.), Excavations at Porchester 
Castle, Vol. 1: Roman. Soc. Antiq. London Research Report 32: 378-408, 437-450. 
London. 

Grant, A, 1981 The significance of deer remains at occupation sites of the Iron-Age to 
the Anglo-Saxon period. In: M. Iones and D. Dimblebey (eds.), The Environment of 
Man: the Iron-Age to the Anglo-Saxon Period, pp. 205-213. BAR British Series 87. 
Oxford. 

Grant, A., 1982 The use of tooth wear as a guide to the age of domestic ungulates. In: 
Wilson, B., Grigson, C. and Payne, S. (eds.), Ageing and sexing animal bones from 
archaeological sites .. BAR British Selies 109, pp. 91-108. Oxford. 



28 

Grant, A., 1987 Some observations on butchery in England from the Iron-Age to the 
Medieval period. In: La d(xoupe et Ie pat·tage du corps 11 travers Ie temps et l'espace. 
Anthropozoologica Premier Numero special, pp. 53-58. Paris. 

Grant, A., 1988 Animal resources. In: G. Astill and A. Grant (eds.), The Countryside of 
Medieval England, pp. 149-187. Blackwell, Oxford and CambIidge. 

Grant, A., 1989 Animals in Roman BIitain. In: M. Todd (ed.), Research on Roman 
Britain. BIitish Monographs 11: 135-146. 

Harcourt, R.A., 1974 The dog in PrehistoIic and Early HistoIic BIitain. Joumal of 
Archaeological Science 1: 151-175. 

Jones, G., 1977 Animal Bones. In: A. Rogerson, Excavations at Scole, 1973, pp. 209-
213. East Anglian Archaeology 5. 

Jones, G., 1985, The animals bones from the 1974 excavations. In: J. Hinchliffe, 
Excavations at Brancaster 1974 and 1977, pp. 129-131. East Anglian Archaeology 23. 

Jones, R., P. Langley, S. Wall, 1985 The animal bones from the 1977 excavations. In 
Excavations at Brancaster 1974 and 1977, by J. Hinchliffe, pp. 132-174. East Anglian 
Archaeology 23. 

Krzyszkowska, 0., 1990 Ivory and related materials. Institute of Classical Studies 
Bulletin Supplement 59. London. 

King, A., 1978 A comparative survey of bone assemblages from Roman sites in BIitain. 
Bulletin of the Institute of Archaeology 15: 207-232. 

King, A., 1984 Animal bones and the dietary identity of military and civilian groups in 
Roman Blitain, Germany and Gaul. In: T.P.C. Blagg and A.C. King (eds.), Militaty and 
Civilian in Roman Britain, pp. 187-202. Bar BIitish SeIies 136. Oxford. 

LauweIier, R.C.G.M., 1988 Animals in Roman Times in the Dutch Eastern River Area. 
Nederlanse Oudheden 121 Project Oostelijk Rivierengebied 1. Amersfoort. 

Lentacker, A., De Cupere, B., 1994 Domestication of the cat and reflections on the 
scarcity of finds in archaeological contexts. In: L. Bodson (ed.), Des anima/IX introduits 
par l'holllme dans la faune de l'Europe, pp.69-78. Universite de Liege. 

Lentacker, A., Van Neer, W., Desender, K., 1993 ArcMozoologie. In: R. Brulet (ed.), 
Braives Gallo-Romain V. La fortification du Bas-Empire, pp. 284-339. Publications de 
I'Art et d'arcMologie de l'Universite de Louvain 83. 



29 

Lister, A., 1984 Evolutionary and ecological aspects of British deer. Proceedings of the 
Royal Society f Edinburgh 82B: 205-229. 
Lloyd, H.G., 1975 The red fox in Britain. In: M.W. Fox (ed.), The Wild Can ids, pp. 207-
215. Reinhold, New York. 

Luff, R., 1982 Zooarchaeology of the Roman Northwestem Provinces. BAR 
International Series 137. 

Luff, R., 1993 Animal bones from excavations in Colchester, 1971-85. Colchester 
Archaeological Report 12. 

Luff, R., Moreno Garcia, M., 1995 Killing cats in the Medieval Period: An unusual 
episode in the history of Cambridge, England. Archaeofallna 4: 93-114. 

MacDonald, K., 1992 The domestic chicken (Gallus gallus) in Sub-Saharan Africa: a 
background to its introduction and its osteological differentiation from indigenous fowls 
(Numidinae and Francolinus sp.). JOllmal of Archaeological Science 19: 303-318. 

Macphail, R. 1., J. Linderholm and G.M. ClUise, Archive report 1996a A140 Scole 
Dickleborough: Soil micromorphology and chemistry. Manuscript. February 1996. 

MacPhail, R. 1., J. Linderholm and G.M. ClUise, Archive report 1996b Al43 Scole
Stuston bypass; Oakley (OKY 005): Soil micromorphology and chemistly. Manuscript. 
June 1996. 

Maltby, M., 1979 The animal bones from Exeter 1971-1975. Exeter Archaeological 
Report 2. 

Maltby, M., 1981 Iron-Age, Romano-British and Anglo-Saxon animal husbandry-a 
review of the faunal evidence. In: M. Jones and D. Dimblebey (eds.), The Environment of 
Man: the Iron-Age to the Anglo-Saxon Period, pp. 155-204. BAR British Series 87. 
Oxford. 

Maltby, M., 1989 Urban-rural variations in the butchering of cattle in Romano-British 
Hampshire. In: D. Serjeantson and T. Waldron (eds.), Diet and Crafts in Towns, pp. 75-
106. BAR British Series 199. Oxford. 

O'Connor, G., 1992 Pets and pests in Roman and Medieval Britain. Mammal Review 
22(2): 107-113. 

O'Connor, T.P., 1982 Animal bones from Flaxengate, Lincoln c.870-1500. The 
archaeology of Lincoln 18(1). Council for British Archaeology, London. 

O'Connor, T., 1988 Bones from the General Accident Site, Tanner Row. The 
Archaeology of York 15/2. Council for British Archaeology, London. 



30 

O'Connor, T.P., 1989 Bones from Anglo-Scandinavian levels at 16-22 Coppergate. The 
Archaeology of York 15/3. Council for British Archaeology, London. 
O'Connor, T.P., 1991 Bones from 46-54 Fishergate. The Archaeology of York 15/4. 
Council for BIitish Archaeology, London. 

O'Connor, T.P., 1993 Birds and the scavenger niche. Archaeofauna 2: 155-162. 

Parker, A.J., 1988 The birds of Roman Britain. Oxford Joumal of Archaeology 7(2): 
197-226. 

Payne, S., 1969 A metrical distinction between sheep and goat metacarpals. In: P. J. 
Ucko and G.W. Dimblebey (eds.), The domestication and exploitation of plants and 
animals, pp. 295-305. London. 

Payne, S., 1973 Kill-off patterns in sheep and goats: the mandibles from Asvan Kale. 
Anatolian Studies 234, pp. 281-303. 

Payne, S., 1987 Reference codes for wear states in the mandibular cheek teeth of sheep 
and goats. Journal of Archaeological Science 14, pp. 609-614. 

Payne, S., 1988 Animal bones from Tell Rubeidheh. In: R.G. Killick, Excavations at Tell 
Rubeidheh. Iraq Archaeological Reports 2: 98-135. 

Payne, S., 1995 The Equids from Tumulus KY. In: E.L. Kohler, The Lesser Pluygian 
TUllluli. Part 1. The Inhumations. University Monograph 88, University of Pennsylvania 
Museum, Philadelphia. 

Payne, S. and Bull G., 1988 Components of variation in measurements of pig bones and 
teeth and the use of measurements to distinguish wild from domestic pig remains. 
Archaeozoologia 2: 27-65. 

Peglar, S.M., 1993 The development of the cultural landscape around Diss Mere, Norfolk, 
U.K., during the past 7000 years. Review of Palaeobotany and Palynology, 76: 1-47. 

Perea, F., 1988 Gli Ungulati. C. Lorenzini, Udine. 

Rackham, J., 1979 Rattus rattus: the introduction of the black rat into BIitain. Antiquity 
LUI: 112-120. 

Rahtz, P., 1979 The Saxon and Medieval Palaces of Cheddar: Excavations 1960-62. 
BAR British Series 65. Oxford 

Rogerson, A., 1977 Excavations at Scale, 1973. East Anglian Archaeology 5. 

Schmid, E., 1972 Atlas of animal bOlles. Elsevier, Amsterdam, London and New York. 



31 

Silver, LA., 1969 The ageing of domestic animals. In: D. Brothwell and E. Higgs, 
Science in Archaeology, pp. 283-302. Thames and Hudson. 

Stallibrass, S., 1985 Some effects of preservational biases on interpretation of animal 
bones. In: N.R.J. Fieller, D.D. Gilbertson and N.G.A. Ralph (eds.), Palaeobiological 
Investigations, Research Design, Methods and Data Analysis, pp. 65-72. BAR 
International Selies 266. Oxford. 

Stamper, P., 1988 Woods and Parks. In: G. Astill and A. Grant (eds.), The Countryside 
of Medieval England, pp. 128-148. Blackwell, Oxford and Cambridge. 

Suffolk Archaeological Unit, 1994 Assessment Report, AI43 Scole-Stuston Bypass, OKY 
005. Suffolk County Council, Ipswich. 

Suffolk Archaeological Unit, pefs. comrn. 1995 OKY 005 Phasing Summary. Suffolk 
County Council, Ipswich. 

Van den Blink, F.H., 1967 A Field Guide to the Mammals of Britain and Europe. 
Collins, London. 

West, B., 1983 The Roman Buildings West of the Walbrook Project: Human, Animal 
and Bird Bones, Level III. Unpublished Manusclipt. Department of Urban Archaeology, 
Museum of London. 

WijngaardencBakker, Louise H. van, 1990 Replication of butchery marks on pig 
mandibles. In: D.E. Robinson (ed.), Experimentation and Reconstruction in 
Environmental Archaeology, pp. 167-174. Oxbow Books, Oxford. 

Wilson, B., 1992 Considerations for the identification of ritual deposits of animal bones in 
Iron-Age pits. International lOl/mal of Os teo archaeology 2: 341-349. 

Zeuner, F.E. 1963 A History of Domesticated Animals. Hutchinson, London. 



Ags. laand lb 
1 a - location of ScolErDickJeborough (from Aitcroft and Tester 1994) 
1 b - location of excavation areas (from SUffolk Archaeological Unit 1994) 

Fe.kenham 
0 

NclWich Gt Vermouth 
SwoIfhom 

0 
0 

LowaSCfoft 

Thetford Scole 
0 0 

8uIY Sl Edmunda -+ 
0 

tQ2J Modem seUement 

m Exawoion OI!!a 

RouIe of AD""", rood. CoIdleete!'O!is1nr Slfdmund 

"'" , ..... 
'" 

AI •• ", ..... /j:f 

'. , , 

: ~<I~ 
: .'11 .... . ,~,. 
, 

I 
I 

OKY010 

1'1" ..... 
'0 I" 

Ag.la 

Scole 

Ag.lb 

h1badnell
Text Box

h1badnell
Text Box

h1badnell
Text Box

h1badnell
Text Box
© Crown Copyright and database right 2013. All rights reserved. Ordnance Survey Licence number 100024900



Ag,2 
Taxonomic dlstnbutlon of the faunal remains from the Earty-Late Roman Periods (bone counts (N). hand collected 
and coarse-sleved remains (1 em» 

60 

50 

40 

~ 30 
N=782 • Earty-Mld Roman 

N=2502 0 Late Roman 

20 

10 

o 

Taxa 



Fig. 3 
T aKonomic distribution: grey soil and dark earth assemblages (bone counts (N), hand-coHected and coarse-sieved 
remains!l cm)) 

60 

50 

40 

» 30 

20 

10 

o 

60 

50 

40 

H 30 

20 

10 

0 

60 

50 

40 

H 30 

20 

10 

o 

Areas 1-4: Grey soil 

N=83.5 • Hand-collection 

N=511 0 Coarse-sieve 

Cattle Gaprine Pig Equid Canid Rat Bird 

TaKa 

Area 7: Dark earth 

N =213 • Hand-collection 

N =105 0 Coarse-sieve 

c.w. Ceorino Plg Eq.id Carid DItIIf HIW8 Bltdt Flogl 
Tood 

Area 8: D ark earth 

N =839 • Hand-collection 

N=56 0 Coarse-sieve 

cattle Gaprlne Pig Equid Canld Deer Hare Birds 

TaKa 



Flg.4 
Taxonomic distribution of the faunal remains from ditches. pits and wells. Early-Late Roman Penods 
(bone counts (N). hand-collected remains) 
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Ag.6 
Gattle: M N I by anatomical element (data In Table 16a) 
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Rg,6 
Csprlne: MNI by anatomical element (data In Table 16b) 

100 
% 

Late Roman period 

90 

eo 
10 

60 

50 

~o 

30 

20 

10 

0 

'yg Ic:r dP4/ Ml! M3 see. hum red mtc inn fern tib e.st cOol mtt p1 p3 
P4 M2 

Elements 

% 
100 Ee.rty-Mid Roman period 

90 

eo 
10 

60 

50 

~o 

30 

20 

10 

0 

zyg ler dP-4/ MlI M3 aea hum rod mtc Inn fem tib oat cal mtt pl p3 
P~ M2 

Elements 



Ag. 7a: Cattle metacarpal BFd (mean Indicated by Inverted tr1angle) 
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Ag. 7b: Cattle hUmerus HTC (mean Indlcated by Inverted tr1angle) 
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Ag. 7c: Cattle mandlbular M3 breadth (mean Indlcated by inverted tr1angle) 
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FIg. 8 
Mortality curves of caprlnes based on mandibular too1h wear ((a) after Payne 1973. data In Table 11; 
(b) after Payne 1988. data In Table 14) 

% 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

6-12m. 1-2yrs 

% 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

6-12m. 1-2yrs 

Late Roman 

2-Syrs 3-4yrs 4-6yrs 

Mandible wear stage 

Early-Mid Roman 

2-3yrs 3-4yrs 

Mandible wear stage 

4-6yrs 

N mandlbles=60 

C=:=JI % mandibles 

--<.~-% age sUrvival (a) 

--..,,1.--% age survival (b) 

6-8yrs 

N mandlbles=29 

C=:=JI % mandlbles 

• % age survival (a) 

--..',,-- % age survival (b) , 

6-8yrs 



Ag.9 
Sheep and goat metacarpals: medial condyle 

w. trochlea (mm) 
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Fig. 10 
L09'ffi\lo diagram of Roman sheep from Scole-Dlckleborough (1 st-4th centuries AD) compared with 
Shetland ewes (Shetland data from Davis 1 996): mean Indicated by Inverted trtangle. for tlbla Bd 
V refers to Ear1)'-Mld Roman mean ..... refers to Lete Roman mean; metacarpal and metatarsal G L pooled 
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Flg. 11 
Log-rntto diagram C1I Roman pigs from Scol&-Dlckleborough (1 st-41tt centuries) compared WIth 
neolithic pigs from Durr1ngton Walls (unpublished neolithic data from U. AlbareHa 1997): 
mandlbularto01tt measurements only (means indicated by Inverted triangle). 
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Fig. 12a 
DIstr1bution of leng1h of Ml-MS In dog mandibles: Ear1y-Late Roman pertod 

z 

Fig. 12b 
DIstr1but1on of mandibular M 1 leng1h In dogs: Ear1y-Late Roman partod 



Fig. 13 
Taxonomic distribution of microfauna in the cremated assemblage (MNI%; data in Table 4) 
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Rg.14 
Relattve frequency of caWe. caprine and pig remains from British cMllan sites 
(from King 1984. data In Table 2). 0 Romanlzed town; • Romanlzed setttementMcus; 
A villa; I unromanlsed setttement: - late pre-Roman Iron Age setttement/oppidum. 
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Table 1 
Taxonomic distribut10n of the faunal remains In hand-collected and coarse-sleved assemblages (bone counts 
(N). after Davis 1992). Catt1e/Caprlne half distal metapodlals and pig metapodlals dMded by 2; equid phalanges 
multiplied by 2; canld and leportd metapodlals dMded by 6 and phalanges multiplied by 2/6; ct. domestlo fowl 
Included In total Domestlo fowl count; sheep and goat Included In total caprtne count; presence 01 

nOn-<xluntable specimens only. Indicated by '+'. 

Prehlstorto Early-Mid Roman Late Roman Medleval}Postmedlevai 
Taxa N N % N % N 

Mammals 
cattle 14.6 361 46 1294.6 62 72 
caprtne 16 213 27 717.6 29 60 

(Sheep 6 62 122 13 ) 
(Goat 3 ) 

Pig 1 68 7.4 244.6 9.8 20.6 
EqUid 2 91 12 166 6.2 18 
Dog/Canld 2 26.8 3.3 36.2 1.4 32.8 
cat 1 1 0.1 + 1 
Red deer + 6 0.2 
Fallow deer + 
Roe deer 2 0.3 0.04 
Fox 6 0.2 
Hare 3 0.4 6.2 0.2 
Badger 1 0.Q4 
Squirrel + 
ct. Black rat 0.04 

Birds 
Domestic fowl 13 1.7 26 
(ct. Domestlo fowl 10 20 

Goose 1 0.1 
Duck 2 0.3 3 0.1 
Buzzard 6 0.8 
White-tailed eagle + 
Woodcock 0.04 
Rockdove/Wood pigeon + 
Rook/crow 10 1.3 2 0.1 
Passertne 0.1 

Amphibia 
Frog/foad 4 0.6 8 0.12 

Fish 
Pike 1 0.Q4 

Total 36.6 761.8 2601.9 196.3 



Table 2 .. 
Taxonomic distribution oftha f~naJ remain, In hand-colled8d and coera~I.V8d 9.8mble.g81 (ArQo.t 1....(. Sa.. 1 007) (bona 
counW (N). oller 0 .. "'.1992). Co.ttIe,lco.prine ho.H dlo1o.l meto.podio.l. o.nd pig me'o.podlo.l. dMdod by 2; equid pheIMg •• 
multiplied by 2; CMld o.nd loporid moto.podlo.l. dMdad by 5 o.nd pho.lo.nge. multiplied by 2/5; cI. dom .. Ucfaftt Includad 
In totaJ Oomeltlcfow! count 'heap and Qioat Included In totaJ Ce.prlne count pre8Bnce of non-counte.ble speelmane 
only. Indicated by '+', 

PJ.hl.toric E~ldRomo.n LateRoml!Sl1 MadlevaJ Po.tmadleveJ 
T_ N N " N " N 

Mcunmall 
Co.ttIa 10.6 161.6 49 359.5 46 45.5 
Caprin. 12 94.5 28 268 34 23 

(Sho.p B 27 49 6 
(Goo.' 1 

Pig 1 26 7.7 87 11 4.5 
Equid 2 32 9.6 42 6.4 9 
Dog 2 6.2 1.8 16 2 2 
Oog,lfox 2 0.6 1 0.1 
Co.t 1 0.3 + 
Red deer + 
FeJlowdcuiIr + 
l.o.r!!e cervld + 
Roe dear 0.3 
Badger 1 0.1 
Blecl</8rown Ro.t 1 0.1 

Bird. 
Dam •• ticfowl 8 2.4 6 0.6 
(d. DomsstIofowi 5 4 

Duck 1 0.1 
BUnard 6 1.6 

Fish 
Pika 0.1 

To",1 29.6 337.2 791.6 96 

Table2b 
Texcnomlc dlattlbuUon oftha faune.! remaJnl In hand-coUactGd a.188mblage (Ar&e. 6, SUS 005) (bona counts (N). 
after Dcwla 1992). Cc.tUe,lcoprine hoJf dietoJ metopodl!1la end pig metapodloJa divided by 2; ccnld metc.podio.la 
dMded by 6 o.nd pho.lo.ngo. multlpll.d by 2/5; .hoop Includod In toto.l Caprin. coun' 

E~ldRomo.n Lata Roman 
T_ N N 

Mammals 
Co.ttI. 16 4 
Caprin. 11 

(Sh.ep 1 
Equid 2 
Dog 2.4 

Toto.! 31.4 

N 

23.5 
20 
6 

15 
6 

29.8 

94.3 



Table 20 
Toxonomic dlatrlbutlon of the fO-una{ ramalnsln hand-colhtdad and coerse-alavaa auamblagu (Area 7, SUS 006) (bona 
counte (N). after OeMs 1992). Cattle/caprin!!! hatf distal metapodiale end pig metapodlale divided by 2; equid phalanges 
multlpUed by 2; ce.nld end laporld mete.podlala dMdad by 5 and pheJongea muttlplled by 2/5; ct. domasticfowllncluded 
in total Domestic fowl count sheep and goat included In total Ca.~lrlne count presence of non-countable epecimens 
only. Indicated by'.', 

Prehlatorlc Ee.rly-Mld Roman Late Roman MadlsvaI/Poltmadleval 
TO)( ... N N % N % N 

Mammi51s 
Cattle 1 H5.5 44 173 51 3 
Caprlna 2 76.5 23.8 76 23.2 7 

(Sheep 16 13 2 
(Go .. t , 

Pig 26.5 6 26.5 8.5 , 
Equid 45 12 36 10 3 
Dog 10 3.6 4 1.2 
Oog/fox 3 0.9 
R.ed deer 5 1.5 
Roe deer 1 0.3 
He.re 3 0.9 2.2 0.7 
Squirrel + 

Bird. 
Domeeticfowl 4 1.2 4 1.2 
(d. Domesticfowl 4 3 

Gooe8 , 0.3 
Duck 2 0.6 2 0.6 
8urzard 0.3 
d, Woodcock 0.3 
Roo1</Crow 10 2.9 0.3 
Po,eaarina 0.3 

Amphlbl .. 
FragfT"oad 4 1.2 3 0.9 

Total 3 333.6 339.7 16 



Tllble 2d 
Toxonomlc dilltrlbution aftha faun81 rame/nll in hancf-.collactad and coell' •• ~.J.vQd e.asQmblagQII (AreaS, OKY 006) (bone 
counte (N). ofter Davie 1992). CatUe/caprinB heUf dillta! metapodic.le and pig metopodlo.ls divided by 2.: equid phoJangee 
muttlpUed by 2; canld and laporld metcpodlala divided by 5 and phalanges multlplled by 2/5; d. domaatlelowt Induded 
in tote.! Domesticfowl count sheep and goen included in tote.! Caprine count presence 01 non--countable specimens 
only. indIcated by '+', 

MQlnmcls 
CatUe 
Caprlne 
(Sheep 
(Go .. t 

Pig 
Equid 
Dog 
Dog/fox 
Raddaer 
Lc.rge carvid 
Roe dear 
Fox 
Hare 

Birds 
Domeetic1ow1 
(d,Oomssticfowl 

Gooe8 
Rockdove,iWood pigeon 
Rook/Crow 
VVhite--talled eagle 

Amphibia 
FrogfToad 

Total 

Ee.rty-Mld Roman 
N Y, 

28 37 
31 38.3 

8 

6.6 6.6 
12 14.3 
1.2 1.6 

1 1 

+ 

1.2 

+ 

79.7 

Late Roman 
N % 

759 55.3 
371.6 27.2 

60 ) 
1 ) 

129 9.4 
76 6 

14.2 1 

0.1 

• 
1 0.1 
6 0.4 
4 0.3 

16 1.1 
13 ) 

• 
0.1 

• 

+ 

1376.7 



Table 3 
Taxonomic distribution of the faunal remains In COBrSe-sleved (1 em) assemblages from the grey soli and 
darl< earth (bone counts (N). after Da\lts 1992). cattle/caprtne half distal metepodlals and pig metepodlals 
dl\'lded by 2; eqUid phalanges multiplied by 2; canld and leportd metepodlals dl\'lded by 6 and phalanges 
multiplied by 2/6; presence of non-countable speelmens only.lndlcated by'+' 

Taxa 

Mammals 
cattle 
C8prtne 
Pig 
EqUid 
Dog 
cat 
Red deer 
Roe deer 
Badger 
Blacl<JBrown rat 

Bird 
Domestic fowl 

Fish 
Pike 

Total 

Taxa 

Mammals 
cattle 
C8prtne 
Pig 
Equid 
Dog 
Dog/fox 
Red deer 
Hare 

Birds 
Duck 
Domestic fowl 

Total 

Taxa 

Mammals 
cattle 
C8prtne 
Pig 
EqUid 
Dog 
Fox 

Birds 
Domestic fowl 

Total 

Grey soli (Areas 1-4) 
Late Roman 

N % 

226.6 44 
188 37 
63 12 
24 4.7 

6.2 1.2 
+ 
+ 
+ 
+ 

0.2 

2 0.4 

+ 

509.7 

DarI< earth (Area 7) 
Early-Mid Roman Late Roman 

N % N % 

18.5 39 
20 42 

3 6.3 
3 6.3 
+ 

2 4.2 

2.1 

47.5 

DarI< earth (Area 8) 
Late Roman 

N % 

18 32 
27 48 

3 5.4 
5 8.9 
1 1.8 
1 1.8 

1.8 

68 

63 50 
24 23 
10 9.5 
15 14 

1 1 
0.2 0.2 

105.2 



Te.ble 4-
Texonomlc distribution of the fe.una! remains in fine-sleved assemble.ges (bone counts (N), efter Davis 1992; 
MNL ce.iculated for microfaune. only). Ce.ttle/ce..prine half distal me1e.podie.Js and pig metapodie.ls divided by 2; 
ce.nld metapodleJs dMded by 5; presence of non-eountable epeamens only. Indicated by'+' 

MlsceUe.naous contexts 
Ee.rty.Mid Roman MadjPostmedieveJ 

Cremated depoait 
Total e.ssemblage 

N % 
Microfo.una 

Tax .. 

MammlSla 
Co.ttle 
Ce.prlne 
Ce.prine/Roe deer 
Pig 
Dog 
Dog/fox 
Co.t 
Hare 

House mouse 
Wood mouse 
Wood/house mouse 
Water vole 
Bank vole 
Field vole 
Common shrew 
We.tsr shrew 
Common/vVe.ter shrew 
Pygmy shrew 
Mole 

Birds 
Domesticfowl 
Swallow 
Passerine 
Small hird 
Duck 
Crow/rook 
Medium size bird 
(Galilformea/Duck size) 

Reptile 

Amphibia 
Toed 
Frog 
Frog/Toad 

Fish 
Eel 
Trout 
Q,tprlnldae (d. Bream) 
Perch 
Other 

Tote.! 

N N 

+ 4 

+ 

+ 

5 

MNI % 

9 2.2 
140 34 
15.5 3.B 
10.5 2.5 

1 0.2 
+ 

+ 

+ 

2 0.5 1.12 
6 1.5 3 3.37 
2 0.5 1 1.12 
2 0.5 1 1.12 

12 2.9 6 6.74 
66 16 33 37.1 
13 3.1 7 7.87 

2 0.5 1 1.12 
1 0.2 

11 2.7 6 6.74 
3 0.7 2 2.25 

24 5.B 
0.2 

+ 

15 3.6 4 4,49 
1 0.2 
+ 

26 6.3 

0.2 1.12 

3 0.7 
18 4,4 
25 6.1 23 25.8 

2 0.5 

0.2 

413 89 



Te.ble 611 
Distribution of isol~ted incisors in relation to toto.! Isolated tooth counts of cattle. caprines emd pigs 
byAlea (Roman assemblage. hancl-collected and coarse-sieved remains (1 em» 
Period isoll!lted Incieors Total 18ol<01ed teeth " isolated 

N N indsors 

AreElsl-4 

Cottle 
3, ~ 7 30 23 
6-except grey soli 2 13 16 
6-grey soil. hand collection 1 3 33 
6-grey soiL sieve 9 7~ 12 

Ce.prines 
3,~ 1 26 3.8 
6-except grey soli 0 6 0 
6--grey soiL hand collection 0 2~ 0 
5-grsy soiL sieve 2 109 1.8 

Pig (axch.lding canines) 
3, ~ 6 15 ~o 

6-except grey Boi\ 3 3 100 
6-grey soi\. he.nd collection 2 6 33 
5-grey soil. sieve 10 35 29 

AteEl6 

Cattle 
4 0 1 
5 0 4 0 
Ce.prines 
4 3 9 33 

Area 7 

Cattle 
3 1 1 
+except do.rk eo.rth 3 33 9.1 
6-except dark earth 1 3 33 
5-c1ark eorth. hond colledlon 6 16 33 
04. 6-de..rk ao.rth slave 9 31 29 

Caprines 
4-except dark eo.rth 2 18 11 
6-except do.rk earth 0 1 
6-de..rk eo.rth. hand collection 6 21 29 
4. 6-de.rk ee.rth.. sieve 1 30 3.3 

Pig (excluding ctsninsa) 
4-except derk eorth 10 12 83 
6-except dark eorth 0 0 
04. 6-dork eerth.. he..nd-collection 6 6 100 
4.. 6-do.rk eerth. sieve 4 9 50 

Aree,6 

Cattle 
3,4 0 4 0 
6-except dark earth 32 96 39 
6-dark earth. hond collection 19 76 25 
6-de.rk earth.. sieve 3 5 60 
6-pe./e,eocnannel 32 187 17 

Co.prinss 
3.4 1 6 17 
5-except dark eerth 0 16 0 
6-do.rk earth. hend colledfon 6 145 3 
6-dark earth. sieve 3 16 20 

Pig (excluding canines) 
4 2 2 100 
5-except derk eerth 15 16 94 
6-de.rk eerth. hend collection 27 35 n 
5-de.rk eerth. sieve 1 2 50 
6-po.leeocho.nnel 12 13 92 



Tobl.6b 
Distribution of isolated ineiacrs in relewon to total isolated tooth counts af =ttls. caprinel e.nd pigs 
in pit" end ditches (Rome.n ae:eemble.ge. hand-colleC(ed remains) 

Period leolated Indears Total Isolated teeth " isola1ed 
N N inchsore 

Cattle-pits 1 19 6.3 
Cattle-ditche" 7 67 12 

Caprine-pits 2 2~ 0.3 
Caprine-ditches 2 33 6.1 

Pig-pite: 9 12 76 
Pig-ditch •• ~ 6 eo 

IBOI£lted premolars lolmed pmmohu8 and " isolated 
N molars-N E!remolere: 

Cattle-pita 6 18 28 
Cattle-ditches 17 60 3~ 

Ce.prine-pite 7 22 32 
Ce.prine--ditches ~ 31 13 

Pig-pits 1 3 33 
Pig--ditchIlH' 0 1 0 



Table6a 
Relatlve frequency 01 alterations present on bones from Roman contexts: % based on bone counts (N). 
excluding teeth: butchery % based on ca1tIe. capnne. pig. equid. dog. ceNid and domestic fowl bone counts: 
ca1tIeJcapnne half distal metapodlals and pig metapodlals divided by 2: equid phalanges multipled by 2; 
canld and lepond metapodlals divided by 6 and phalanges multiplied by 2/6. 

Early-Mld Roman Late Roman Total 
Altera1ion N % N % N % 

Weathering 40.6 7 142.6 9 168 9 
Abrasion 126.6 22 416.7 28 646.2 26 
Carnivore gnawing 43 8 100 7 148 7 
Butchery 64 16 164.6 11 248.6 13 

Table6b 
Relatlve frequency of alterations by context type (Early-Late Roman): % based on bone counts (N). 
eXCluding teeth 

Weathertng Abrasion Exfoliation 
Context~e N % N % N % 

PIts 9 6 44 23 7 4 
Ditches 21 11 60 26 6 3 
Wells 5 6 16.6 15 6 6 
Grey soli 36.5 12 132.75 41 4 1 
Dark earth 76.5 10 160.25 20 15 2 
Palaeochannel 4 4 63 71 12 13 

Table 7 
Distribution 01 sheep and goat specimens (bone counts (N» 

Prehlstonc Early-Mld Roman Late Roman MedJPostmedlevai 
Sheep Goat Sheep Goat Sheep Goat Sheep 

Element N N N N N N N 

dP4 19 28 1+1? 6 
hum 6 9 1 
mtc 6 6 2 
fib 8 43 2 
est 2 2 13 
cal 2 1 9 
mtt 10 14 

Total 6 0 52 0 122 2+1? 18 



Table 8a 
Relative frequency (%) of the main domestic taxa based on bone counts (N). cattle/caprine 
half distal metapodlals and pig metapodlals dMded by 2 

Areas 1-4 Area 7 Area 8 Areas 6-8 Total 
Early-Mld Roman period 
cattle 67 68 43 66 56 
Ceprine 34 31 48 36 35 
Swine 9 11 9 9 9 
Total N 283 249.6 64.6 341 636.6 

Late Roman period 
cattle 60 62 60 61 67 
Ceprlne 38 28 30 29 32 
Swine 12 10 10 10 11 
Total N 714.6 280.6 1266 1649.6 2274.6 

Table 8b 
Relative frequency (%) of the main domestic taxa based on MNI; The remains from Areas 6-8 
and from the entire site are treated as single assemblages and as such. the MNI totals may be 
less than the cumulative values for the IndMduai areas 

Areas 1-4 Area 7 Area 8 Areas 6-8 Total 
Early-Mld Roman period 
cattle 44 44 too few data 40 41 
Ceprine 40 48 61 60 
Swine 16 7 9 9 
Total MNI 26 27 36 68 

Late Roman period 
cattle 26 60 60 48 41 
Ceprine 62 32 41 43 48.6 
Swine 13 18 9 9 10.6 
Total MNI 63 22 104 117 171 

Table 9 
Relative frequency (%) of the main domestic taxa In the grey soil. dark earth and 
palaeochannel assemblages based on bone counts (N) and MNI 

Gray soli DarJ<earth Dark earth Palaeochannel 
Areas 1-4 Area 7 Area 8 Area 8 

Bone counts 
cattle 46 61 49 84 
Ceprlnes 41 29 39 7 
Swine 13 10 12 9 
Total N 664 268 812 291 

%MNI 
cattle 23 37 24 78 
Ceprlne 61 64 64 16 
Swine 16 19 12 6 
Total MNI 44 16 59 32 



Table 10 
DIstr1bulion of oatI1e, caprtne and pig remains In the 1973 assemblage (bone counts (N) and M NI. 
from Jones 1977) 

cattle 
Caprtne 
Pig 

cattle 
Caprtne 
Pig 

Early Roman Late Roman Total 
N % N % N 

106 28 740 67 846 
237 62 437 34 674 

39 10 114 9 163 

Early Roman Late Roman Total 
MNI % MNI % MNI 

6 21 16 34 21 
17 71 21 46 38 
2 8 10 21 12 

% 

60 
41 

9 

% 

30 
63 
17 



Table 11 
Mandible wear stages of cattle. caprtnes and pig (after Pa)one 1973; O'Connor 1988) 

catt1e 

Partod 

Late Roman 
Ear1)'-Mld Roman 

Immature Subadult Adu~ Elderly Total 
N% N%N%N% N 

2 6 12 30 20 49 6.6 18 40 
1 3 7.6 21 17 41 10 29 36 

Capnne (mandibles with dP4/P4) 

Paned 

Late Roman 
Ear1)'-Mld Roman 

6-12m 
N % 

1-2yrs 2-3yrs 3-4yrs 
N % N % N % 

4-6yrs 6-6yrs Total 
N % N % N 

2 4 7.6 16 16 32 13 26 7.6 16 4.6 9 60 
10 34 3 10 6 17 6 21 6 17 0 0 29 

Caprine (mandibles with dP4/P4) by penod and area 

Pariod 

Late Roman 
Areas 1-4 
Areas 8-6 

Ear1)'-Mld Roman 
Areas 1-4 
Areas 8-6 

Pig 

Partod 

Late Roman 
Ear1)'-Mld Roman 

6-12m 1-2yrs 2-3yrs 3-4yrs 4-6yrs 
N % N % N % N % N % 

6 2 12 6.6 38 6.6 32 2 12 
3 6.6 17 9.6 29 7 21 6.6 17 

3 27 2 18 2 18 3 27 1 9 
7 39 1 6 3 17 3 17 4 22 

Juvenile Immature Subadult Adult Total 
N% N%N%N% N 

2 7 8 28 16 63 4 13 30 
1 14 1.6 21 3.6 60 1 14 7 

6-3yrs Total 
N % N 

0 17 
4.6 14 33 

0 11 
0 18 



Toble12a 
Colle _ weor sl!!ge. of isoIatad 1aefl end 1aefl in mondiblss (oller GI!!nt 1982) 

W-stege 
Tool! C V E H a tHI b tH: c C1l d doe e e{ tg 9 q-l1 h !!:i i! k 10-1 I kn m IrH1 n IHl 0 ~ Ind Toini 

dP4 
Med_ 1 1 
l1lIeRomon 10 4 6 7 30 
ElIIIy1nll Rom", 5 3 2 2 13 
Pmhis1Dric 1 1 

P4 
Mediewl 1 1 
l1lIeRomon 4 4 3 5 4 5 6 2 39 
EIIIIy1nid Rom", 1 1 5 1 6 6 2 24 

PJ/I>I 
MedjPoslmediewi 1 1 1 3 
l.oIeRomm B 5 3 2 2 6 9 2 2 42 
EIIIIy1nlI Rom", 1 2 4 

1011 
Med_ 1 2 3 
l1lIeRomon 10 1 8 10 7 39 
EIIIIy1nlI Rom", 8 2 2 15 7 36 
Pmhis1Dric 1 1 

1012 
Med_ 1 1 2 
l.oIeRomon 4 6 9 6 9 1 2 41 
ElIIIy1nid Rom", 3 1 8 6 12 3 35 
Pmhis1Dric 1 1 

1011/112 
MedJl'nslmediovel 1 1 1 1 1 1 6 
l1lIeRomen 12 4 6 3 2 2 4 3 31 2 39 6 25 2 41 10 2 3 ZOO 
EIIIIy1nlI Rom", 2 1 1 1 1 2 1 1 9 2 1 2 25 

1013 
MedjPostmedievoi 1 1 1 5 
l.oIeRomen 1 3 9 3 11 4 2 4 4 2 6 4 21 6 15 4 4 106 
EorIj"mid Rom ... 2 1 1 5 1 3 1 7 5 5 4 1 38 
PmhistIJic 1 1 



T!!IJ1e12b 
CopriIelDaih """'stages ofisololed1eet ond1eet in ITlI!n!ibles (ofterPayne 1973. 1987) 

Woormge 
ToaIh C V E H 0 1 2 2-3 3 J..4 4 +5 5 &-6 6 &-7 7 78 8 !HI 9 9-10 10 11 12 13 11-14 14 15 16 17 18 20 23 Ind ToIoI 

dP4 
Metl./F'Dmm1Mi 1 2 5 loIe_ 4 10 9 2 2 2 31 Eorly-mid Romen 7 4 2 3 1 20 
P4 
Med}'oslmedilMi 1 3 4 loIeRoman 4 2 5 6 2 2 6 11 2 8 4 7 2 4 67 Eorly-mid Romon 1 2 6 5 2 4 21 

111 
MedJ'cslrnedi!M!l 1 1 5 1 1 10 loIeRomon 1 1 2 38 4 3 2 7 59 Eorly-mid Romon 2 4 3 20 2 2 2 37 

IoIZ 
Med~1Mi 1 1 1 1 4 8 
LI!Ie Romtr! 3 2 4 6 1 26 2 .Q 
Eorly-mid Romon 2 3 2 5 3 15 31 
PrehislDric 2 2 

N1/N2 
Med~evoI 4 5 
LI!Ie Remon 4 4 3 13 32 33 21 10 88 2 2 2 5 223 Eorly-mid Romon 1 5 4 8 6 16 3 44 
PrehislDric 2 3 

N3 
Med}'oslmedievol 2 1 1 1 4 1 10 
loIeRomon 2 5 2 3 6 6 2 5 6 6 14 8 27 4 101 
Emt-mid Rom"" 2 2 2 1 1 3 2 2 10 29 Prehistoric 1 2 



Tobie 12c 

Pig100lh ""'" SIage. afisololed_ ""d leelh in _dill •• (!!IIer Gmnt 1982) 

w.",SIage 

TooIh eVE H ,,<til b c c<l d d-e • e-/ f.g 9 g:!! h H< 

dP4 
Lo!eRom"" 
E~Rom"" 

P4 
Mediewl 
Lo!eRomon 
EMymid Romon 

"" M.diewI 
Lo!eRomon 
E~Rom"" 

hIZ 
MedifM!l 
Lo!eRomon 2 
EsIy-mid Rom"" 

""/2 
Lo!eRom"" 
EorIy-mid Romon 

loll 
Lo!eRomen 5 
E~Romon 3 

2 

5 
1 

2 
2 

7 

6 5 5 
2 

2 2 

4 2 3 
1 1 

3 2 

4 

2 

1 
2 
1 

5 

2 4 

2 
2 

2 

2 3 
2 

2 

k ~ m 

2 

n Ind. T"'" 

10 
4 

1 
23 
5 

25 
7 

1 
25 
5 

19 
1 

:is 
7 



Table 13 
Epiphysial fusion of cattle. caprtne and pig remains (after Silver 1969) 
U...,nfused; F-fused; " epiphysial fusion Incomplete or visible. Induded In total 

Age at Element EarI)I-Mld Roman Late Roman 
fusion U F %lused U F %fused 

Cattle 
7-10 m. scad 13 100 26 100 
12-18m. humd 12 92 3 27 90 
18m. pI p 6 36 86 6 201 98 
18-24 m. lib d 4 10 71 6 33 86 
24-30m. mtcd 3 20.6 87 10 48.6 87 
27-36 m. mttd 6 16.6 73 13 48.6 79 
24-30}27-36 m mtp d 0.5 4 89 8.5 13 60 
38-42m. calp 1 2 9 8 47 
42-48 m. radd 1 3 8 9 53 
42-48 m. lem d 2 2 3 

Cap nne 
8-8m. scad 8 9 
10m. humd 1 10 91 26 100 
13-16 m. pI p 2 2 28 97 
18-24 m. mtcd 5.5 6.6 64 4 26.6 88 
18-24 m. lib d 2 16 88 10 77 88 
20-28 m. mttd 7 6 42 5 6 60 
18-24}20-28 m mtp d 2 1 
30-36m. calp 1 8 8 60 
36m. radd 3 3 11 79 
38-42 m. lem d 1 1 

Pig 
12m. scad 1 1 4 
12m. humd 2 2 3 
24m. mtcd 0.6 0.6 
24m. pI p 2 
24m. lib d 2 5 4 
24130 m. mtpd 1 1.5 
24-30 m. calp 2 
30m. mttd 2.5 
42m. radd 2 4 2 
42m. lem d 2 

Equid 
12m. scad 3 1 
13-15m. pI p 3 12 
15-16m. humd 2 4 
15-18m. mtcd 5 4 
18-20 m. mttd 2 3 
15-18/18-20 m mtp d 2 7(1") 
20-24 m. lib d 7(1") 5(1") 
38-42m. lemd 3 3(1") 
42m. radd 4(1") 4(1") 



Table 14 
Ceprlne dental wear and age groups (after Payne 1988): Areas H3; 
data in Table 12b; unerupted or erupting P4s e)(cluded (stages C. V. E or H) 

Late Roman 

0-2 years: 31 dP4 
>2 years: 66 P4 of which 6 unwom 

%>2 yrssubdivided on basis of M3 wear stage 

2-3 yrs: 11 M3. wear stages 2A-4A 

3-6 yrs: 49 M3. wear stages 5-10 

6-10 yrs: 27 M3. wear stages 11 G 

> 10 years: 0 M3. wear stages after 11 G 

(Total: 87 M3s classified at wear stage 2A or later) 

Eariy-fnid Roman 

0-2 years: 20 dP4 
>2 years: 20 P4 of which 2 unwom 

%>2 yrssubdivided on basis of M3IVear stage 

2-3 yrs: 2 M3. wear stages 2A-4A 

3-6 yrs: 9 M3. wear stages 5-10 

6-10 yrs: 10M3. wear stages 11 G 

> 10 years: 0 M3. wear stages after 11 G 

(Total: 21 M3s classified at wear stage 2A or later) 

36-38% 
62-84% 

6Q-63% 
47-60% 

% killed Within CUmulative Age 
age range % killed 

36-38% 36-38% by c. 2 yrs 

8% 44-46% by c. 3 yrs 

35-36% 80-81 % by c. 6 yrs 

19-20% 100% byc. 10yrs 

% killed within CUmulative Age 
age range % killed 

60-63% 6Q-63% by c. 2 yrs 

4-4.6% 64.5-67% by c. 3 yrs 

19-20% 77-79% by c. 5 yrs 

24-25% 100% by c. 10 yrs 



Tobie 15. 
Dislnbuion of coII!e eJe..- (Bone counts (N) Md MNI). N is CII!IWoM! but not MNl90 tl1!II t.4NI may ba Iowertbon SIIII of t.4N1 \IOIuesfrom imividuol ...... 
T ooftl counts include isalllEd mondibuiorleelb !lIld IeeIb in mondibles. P4 includes unossigned P3,1P~'s divided 1>ftwD; in 1fte ""'" of un8ll9!l numbers. "" 
higher_ is oIIn_lo f>.t _.!!Xis. monlflbles. unossigned meIopodiei. oed u""sed epPhyses not included. 
P: Ptehi.ta it> oII ... os; t.4/P: t.4mflEM!l/Poslmedievoi. 011 omes. 

P!EOo/MidRomM It!IeRomen WI" 
'Are!!sH 

""'" S 
lvea7 lveaS TobII lveasH lveaS lvea7 lveaS ToIz!! 

Element N N MNI% N N MNI" N N MNI " N MNI % N N MNI " N MNI % N MNI " N 

""""""'"' 
3 5 3 21 B 4 33 1 15 8 :n 7 4 2S 2 1 9 24 12 23 33 17 24 1 

mm 7 1 9 7 1 8 1 15 8 :n 12 2 14 12 2 18 5\ 9 17 7B 13 19 2 - 1 18 9 82 1 18 9 75 3 411 :!l 8] 12 6 43 2 9 5 45 69 3567 !II 45 &4 6 
Mli1012 2 44 11 100 4 45 12 100 4 $ 241l1li 52 13 93 22 6 55 215 52100 200 10 1l1li 12 
M3 1 19 9 82 1 17 9 75 1 3B 19 75 17 9 64 10 5 45 7B 39 15 111> 53 16 5 
~ 14 7 64 1 9 5 42 1 25 13 54 22 11 79 5 3 21 16 8 15 43 22 :n 3 ........ 6 3 'l1 1 5 3 25 12 6 25 8 4 2S 2 1 9 21 11 21 31 16 23 5 
rlXb 4 2 18 0 3 7 4 17 7 4 2S 1 1 9 8 4 8 16 8 11 
""POI 2 1 9 0 2 1 4 13 7 &J 1 1 9 11 6 12 25 13 19 1 

-"" 11 6 55 7 4 33 5.5 235 12 511 15 8 51 lt5 8 73 ill 15 2S !liS ill 43 3 

""'""'" 8 4 3B 3 2 17 11 6 25 9 5 3B 3 2 18 9 5 10 21 11 15 
r..u 1 1 9 1 2 1 8 4 2 8 1 1 7 1 1 9 0 2 1 1 
ti:ia 8 4 3B 2 • 2 17 1 13 7 29 16 8 51 7 • 3B 15 8 15 3B 19 Z1 3 ......... 5 3 'l1 4 2 17 1 10 5 21 16 8 51 21 11 100 ill 15 2S 67 31 49 2 .......... 6 3 'l1 6 3 25 1 13 7 29 14 7 &J 3 2 18 2S 15 2S 46 23 :n 4 
-.,; 14 7 64 7.5 4 33 1 225 12 51 2li5 14 100 12 6 55 235 12 23 62 31 .. 7 
,nirncl 3 22 3 'l1 7 19 3 25 4 52 7 29 67 9 64 3B 5 45 107 14 'l1 210 'l1 39 18 
J/Wan<3 1 6 1 9 4 1 8 1 11 2 8 19 3 21 9 2 18 35 5 10 43 6 9 3 



Tobia 15b 

Distribulon ofcoprine alemem (Bon. CXJunts (N) ond 1.1NIJ. N i. "'_ WnctM!.! stl1ot8i t.N mil)' b.I .... '1hen sum of t.lNI voIuas from indMduol ....... 
TooIIt CXJlI1Is indud. isolo!ed mondiblllor1Belh ond1Belh in _dibles. AlIos. !!XiII. _dibl ......... ign.d meIopDdiols ond .nfused e~physas not induded 
P: 1'!9his1ori~ oil ""'os: t.lil': t.led~disvel 011 ...... 

P !EerlyMid Rom", l.ob:l Rom"" P/I.1 !Areos H Area6 Area 7 AreoB Toto! asH Are. 7 Are.B Toto! Element N N MNI % N N MNI % N N MNI" N MNI% N Mt-I% N MNI% N t.lNI " N 

--*'" 1 3 1 1 1 m.a. 1 1 10 3 6 1 8 1 8 2 8 • 3 6 1 1. 9 2 5 19 • 5 6'4.1'1 17 9 !II 3 16 8 62 5 oil 21 88 !I 19 511 6 3 (5 55 28 6!i !II (9 55 9 Nl-"12 5 «) 10 100 S (9 13 100 17 m 29180 131 33100 28 7 100 170 (3 100 319 83101 23 N3 1 12 S 60 1 10 5 38 7 :II 15 52 28 14 4l 12 6 II; Sf 31 72 1m 51 51 10 -" 5 3 :II 5 3 23 10 5 2Il 6 3 9 2 114 • 2 5 12 6 7 2 Msut 6 3 :II 5 3 23 11 6 24 14 7 21 2 1 14 10 5 12 2S 13 IS 6 ...u 1 1 10 2 1 B 3 2 8 B • 12 2 114 4 2 5 l' 7 , 1 .-:.pol ~5 3 :II L5 2 15 • 13 7 28 5 3 9 2 1 14 95 0 1[5 9 11 3 ......... 2 1 10 1 1 8 2 5 3 12 • 2 6 2 1 1. 6 7 16 12 6 7 1 feau 1 1 1 10 1 1 8 0 2 1 4 1 1 3 1 3 7 2 1 1 IDa 2 12 6 60 3 2 15 2 17 9 3G 25 13 39 11 6 II; 51 1 2 fJ1 .. 5] 3 ooImgIIa 3 1 1 10 2 1 B 4 2 8 18 9 27 1 114 • 2S 60 23 12 I, 1 -.. 2 1 1 10 0 1 3 2 8 5 3 9 2 1 1. 9 2 5 IS B I' 2 -..I B 5 50 2 8 3 13 7 28 3 2 6 3 2 29 10 5 12 16 8 I' """",,1 2 1 10 2 8 4 1 4 9 2 6 3 1 14 17 3 7 29 4 5 2 """",,3 
1 



TaIll.16c 
Dlo1ribution ~Ig ol.moms (Bon. roums (N) ""d MNQ. N 18 cumul~tivo butnet MNllo total MNI me.y belcwe,th"" .um of MNI velue. 
from IndMdu l!U8e.tI. Tooth ccuntl Include leolated m~dlbule.rtallth and teeth In me.ndiblea. AlIa .. exil. mendlbles. uneullgned 
mlltapodllOls ""d umused .plphy ... net Included. P: Prohlstoria lOll ",,"~e: M,IP; ModlewliPcetmedlovel.1OI1 ens~e. 

P Eorly-Mld Rom"" LateRomen P/M 
Are~s H Are~ 7 Are .. e Total Nee.s 1~4 Are~7 Are .. e TctI>I 

Element N N MNI N MNI N MNI N MNI N MNI N MNI N MNI N MNI " N 

Inclsors 10 2 11 2 2 23 ~ 17 3 10 2 ~3 B 70 12 67 
dP'VP4 ~ 2 3 2 2 9 5 10 5 1 1 16 8 27 14 78 
Ml/M2 10 ~ 3 1 13 ~ 28 7 14 ~ 27 7 69 18 100 
1.43 ~ 2 3 2 7 ~ 11 6 3 2 12 6 26 13 72 
scapula 2 1 2 1 6 3 1 1 8 ~ 16 8 H 2 
humerue 1 1 1 1 2 1 3 2 3 2 6 3 17 3 
radIus 2 1 1 2 1 3 2 3 2 6 3 17 2 
mete.""",101 0.6 0.6 1 0.6 0.6 1 1 1 6 0.6 
Innominate 1 1 1 1 1 2 1 3 2 11 
femur 1 1 2 1 6 2 
tibl~ 2 1 3 2 ~ 2 6 3 10 5 28 3 
as1re.gaJutI 1 1 2 1 2 1 1 1 6 2 
ceJce.neum 1 1 2 1 1 1 ~ 2 6 3 17 2 
m staters aI 0.6 1 2 1 2.6 2 11 
phlOlanx 1 1 1 1 1 2 1 6 
phlOlo.nx3 3 1 1 1 ~ 1 8 

T .. bl.16d 
Distribution of equid elements (Sane counts eN) end MNQ. N Is cumulative but not MNlso totoJ MNI mc:y be lower than sum of MNI veJU8S 
from IndMduoJ areas. Incisors/ndude moxille.r ond me.ndibulortesth; premolars end molars grouped together. Atle.a. exis. mandibles, 
unassigned matapedials and untueed epiphyses not Included. P: Prehistoric. all areas; M,IP: Medieval",lPostmedievaJ. a.ll eraas. 

P Eorly-Mid Rom"" period Lots Roman period P/M 
Areas 1-.4 Are .. 6 Are~ 7 Are .. 8 TctI>I Areas 1-4 Ar ... 7 AlaaB Tcte.I 

Element N N MNI N N MNI N N MNI N MNI N MNI N MNI N MNI MNI" N 

zygcme.ticue 1 1 1 2 1 20 
Incieors 13 2 14 2 2 6 1 9 1 16 2 ~O 
canines 1 1 2 1 2 1 1 1 1 ~ 1 20 1 
P/M 7 1 6 1 1~ 2 9 11 2 23 2 ~3 ~ 80 1 
ecapule. 1 1 1 1 3 2 2 1 1 1 1 ~ 2 ~O 3 
humerus 2 1 2 1 ~ 2 ~ 2 ~O 1 
radius 2 1 2 1 ~ 2 2 1 2 1 ~ 2 ~O 
met .. """,101 2 1 3 2 6 3 1 1 3 2 2 1 6 3 60 2 
innomlne.te 2 1 ~ 2 6 3 2 1 1 1 2 1 6 3 60 
femur 3 2 3 2 1 1 2 1 3 2 ~O 2 
tibl .. 6 3 2 1 8 ~ 1 1 1 1 3 2 6 3 60 
e..etlage.us 2 1 1 1 3 2 2 1 3 2 ~ 2 9 5 100 1 
ceJcanl!!lum 1 1 1 1 3 2 2 1 2 1 3 2 7 ~ 80 2 
mete.tarsal 2 1 2 1 2 1 1 1 3 2 ~O 
phlOlanx 1 3 1 ~ 1 3 1 ~ 1 8 2 13 ~ 80 
ph .. lo.nx3 1 1 1 1 2 1 2 1 20 



Table 16e 
Dlstrtbution of canld (Including dog and doglfox) and cat elements (bone counts (N). Metapodlals 
dMded by 6; phalanges multiplied by 216. P: Prehlstor1c; ER: Early-Mid Roman; LR: Late Roman; 
MIP: MedlevallPos1medlevaJ 

Canld cat 
Element P ER LR M/P P ER LR 

N N N N N N N 

a1fas 
axis 
maxilla + 
mandible 11 10 2 1 
Incisor 6 
canine 2 1 
scapula 1 1 2 
humerus 8 4 2 
radius 1 2 
metacarpal 0.4 0.2 0.8 
Innominate 4 6 8 
femur 1 1 2 
tibia 2 6 2 
astragalus 2 
oaIcaneum 3 2 
metatarsal 0.2 1.2 
metapodlal 0.2 
phalanx 1 0.4 1.6 2 

halanx8 0.8 

Total 2 26.8 36.2 32.8 + 

Table 16t 
Dlstrtbution of Wild mammal elements (bone counts (N)). Lepond metapodlals dMded by 6 
ER: Early-Mid Roman; LR: Late Roman; M/P: MedlevallPos1medlevaJ 

Red deer Fallow deer Roe deer Hare Fox Badger Squirrel 
Element ER LR M/P ER ER LR ER LR LR LR ER 

N N N N N N N N N N N 

anfler + + + + 
cranium + 
mandible 1 1 1 
Incisor 2 
scapula 1 
humerus 2 1 
radius + 
ulna + 
metacarpal 1 + 
Innominate 2 
femur 1 1 1 1 + 
tibia 1 2 2 1 
oaIcaneum 1 
metatarsal 0.2 
phalanx 1 1 

0 6 1 0 1 1 3 6.2 6 1 0 

Rat 
LR 

N 

1 

1 



Tabl.15g 
Distribution of bird &fam&nts (bona counts (N), ER: Eorly-Mld Roman: LR.: Lata RomM; M: Madlswal 

Domestic fowl Dud< Gooaa ptgeon Woodcock Roo'NQoW Pe.eaerlna Buzzard Eo.gl. 
Element ER LA M ER LA ER LA LA ER LA ER ER LA 

N N N N N N N N N N N N N 

sternum • 
coracoid 1 1 1 
scapula 1 
humerus 2 6 1 1 2 1 2 
radius 1 
carp om Btace.rpu a 1 1 1 1 1 
innomlno..te 1 1 
femur 5 2 1 2 2 • 
tibiator9U8 4 7 2 1 
tareometatareue 6 2 1 1 1 

Tolal 13 25 2 3 1 + 1 10 2 1 6 + 



TO!bI.18,. 
Number of bones e:nowing butchelY marks, The COUrM refer to number of modified epecimen5. irrespective of type and 
frequent;')' of marke; the counts are coneequently lower than the eum of categories in Table l6b. % baeed on tote.! texan 
counte:. excluding teeth. 

Earty-Mid Roman Late Roman To1ai 
N .. N .. N .. 

Cattle 83 23 128.6 16 169.5 17 
Caprine 11 6 1~ • 25 5 
Pig " 15 17 15 21 15 
Equid 2 3 ~ 5 6 " Dog 1 5 1 2 
Red deer 2 50 2 50 
Roe deer 1 100 1 50 
DomBeti~fowi 2 15 • 3 6 

Toted 6" 15.9 16~.5 11.2 2~6.5 13 

TO!bI.16b 
Butchery marks by element Numbers in brackets refer to non-countable specimens:, .., poseible butchery mark. 

Ce..ttiB 
horn 

"". atlas 
mandible 
e.capula 
humerus 
radiue 
carpel 
metace.rpe.l 
innominate 
femur 
tibia 
e,8tragah.lIJ 
ceJcaneum 
metatareal 
metapodieil 
phalanx 1 
Total 

Caprine 

"". allae: 
ecapula 
humerus 
rediu! 
innominate 
fernl.lf 
tibia 
ClstrageJul5 
Tot!!l 

Pig 
cranium 
mandible 
scapula 
innominate 
tibia 
metapoaial 
Total 

Equid 
humerue 
femur 
tare:al 
metapodieJ 
Total 

Dog 
ubi!:!. 

Earty-Mid Rom!:ll1 Late Ramen 
Cho Cut Fine cut Shave Lon itud Hole Cho Cut Fine cut Shave Hole Saw 

(-3-) (,'17) 
1 2 1 

9 1 
5 ~ 1 1 17 

15.37 1 2+21 104 ... 61 5 10 1 2 ... 21 
3 2 e ... 31 3 1 2 

17 27 
2 

17 1 2 
3+11 11>27 2 2 

1 

• 17 3 1 
1+21 0 ... 041 2 

" 13.17 2 3 

1+61 17 
5 33 1 

39+71 1+11 18 3.67 2.27 69.187 18 6~.27 5 2+21 

2 1 
2 

1 1 
17 2 

11 
3 

1+11 1+17 
2 

<4 ... 11 17 ~ 5+11 8+11 

2 
2.17 3 ... <41 2 

1 1 2 
1 
1 

17 
6+11 8+047 1 +1? ~ 

17 
17 17 

(-1-) 
1 

27 1 +11 



Te.ble 16b - cont. 
Butchery date. 

Emty-Mid Rom81l Late Rome.n 
Cho Cut Flnecut Shave Lon itud, Hole Cho Cut Anacut Shove Hole SflW 

Rsddaer 
antler (17) (~+1?) (17) (-1-) 
cranium (-2-) 
humerus 27 
femur 
tibie. 
Total 3+21 

FaliowdeBr 
antler (-1-) (-1-) 

Roe dear 
e..ntler (--.2-) (-1-) (-1-) 
metacarpal 

Domesticfowl 
femur 2 



Tabla 17a 
Summary of ce.tUe measurements. #-fusing; v-fusion line visible; unfused specimens excluded; 
n-numbar of ipadmani; Mln-mlnlmum; Max--mexlmum; SD-itl!!ndl!Yd dQvlatlon; CN-COQfflclant of variation 

Elsmant Period n Mo"" Min Mox 80 CN 

M/l-8readth Lc.w Roman 9 1~.9 13.2 15.B 0.9 6 
ElU!y-Mid RomM 12 1~.6 13.6 16.7 0.7 4.6 

M/2-8readth Late Roman 11 16.7 14.~ 16.6 0.9 6.7 
ElU!y-Mld RomM 9 16.4 16.2 17.7 1 6.1 

M/3-8raadth Lata Roman 56 16.2 13.2 17.4 1 6.6 
ElU!y-Mid RomM 11 18.2 14.6 16.3 1.1 8.8 

Sccpul ... SLC Le:teRoman 32 48.1 37 82 6.6 12 
ElU!y-Mld Rom"" 20 ~7.3 37.1 57.3 5.7 12 

HUMarus-8T Lata Roman 10 6B.B 65.1 72.B 2.6 3.B 
ElU!y-Mid Roman 6 73.8 66.3 60.1 6 6.6 

Humerus-HTC Le.te Roman 19 30.3 26.2 33.8 1.9 8.3 
EaJtyMld Roman 9 33.3 3o.~ 36.1 2 6 

Radlu&;-8d Lata Roman 3 60.7 ~4.6 74.6 

MatacarpeHlL Lalg Roman 8 197 187.2 206.1 7.5 3,8 2f,lv 
ElU!y-Mid Roman 1 208.6 

Metace.rpeJ-BFd Late Roman 41 69.3 49A 71 6 10 
ElU!y-Mld Rom"" 17 55.9 4B.l 70.3 5 B.9 

Matacarpal-8d Late Roman 44 54.4 ~2.B 69.3 5.1 9.4 
el.tfusion Emly RomM 17 61 43.8 69.4 3.6 7.6 

Metace.rpal-Dd Late Roman 27 32.1 27.9 38.7 2.4 7.6 
Early Roman 14 30.3 25.7 35.7 2.3 7.6 

Tlbla-Bd Le.teRoman 11 58.5 51.1 65.7 4.3 7.4 
ElU!y-Mid RomM 6 60.4 64.6 67 6 6.3 

Astragalus-GL Late Roman 33 84 66.6 72.6 3.3 6.2 
Earty-Mld Roman 7 65.6 61 70.4 3.7 5.6 

Aliltro.galus-DI LatsRoman 36 35.8 31 41 2.4 6.7 
Early-Mid Roman 8 3M 34 39.1 2 6.6 

Astragalus-8d Le.te Roman 37 41.2 36.2 4B.~ 3.8 6.7 
EMy-Mld Rom"" 5 41.1 37.6 44.3 3.2 7.B 

Matatarial-GL Lata Roman 6 223.1 200.9 23B.7 13.7 6.1 
ElU!y-Mid Roman 2 226.4 231.1 

Metatarsal-BFd Le.teRoman 38 66.6 46.3 68.7 6.8 10 
EMy-Mld Rom"" 15 54.2 46.4 63.3 5.1 9.4 

Matatarial-8d Late Roman 42 52.5 ~6.B 61.2 4.2 B 
at fusion Emly Roman 16 60.4 42.2 66.8 3.8 7.6 

MetatOlsal-Dd LmeRoman 33 31.4 26.1 38.7 2 8.4 
Ee.rly Roman 1~ 31.1 27 34.1 2.3 7.4 



Table 17b 
Summary of caprine meosurements, n-number of specimens; Min-minlmum; M~eximum; So-stande.rd davietion; 
CV~coefficient of ve.rlation 

Element Period n M.~ Min MOl( SO eN 

M/1-8reo.dth Lo.teRamM 9 6.0 6.5 7.1 0.3 4A 
Ee.r~jd RomM 7 7 6.7 0.6 0.9 13 

M/2-Breo.dth Late Romon 6 7.6 7.3 6.3 0.3 3.6 
Early-Mid Ramo.n 2 7.9 0.5 

M/3-Braadth lota Romem 31 7.6 6A BA 0.5 6.6 
Early-Mid Romo.n 6 7.3 6.6 8 0.6 6.2 

Scapull!l-SLC late Roman 10 18 16.6 21 1.6 8.9 
Eeu1y-Mld Roman 7 19.6 1504 21.8 2.1 11 

Humerus-HTC Late Roman 16 13.6 11.5 15.5 1.06 7.8 
Early-Mid Roman 10 13A 11 17 2 15 

Humerus-BT Lo.ts Ramen H 27.1 23.1 31.1 2 7A 
Eorly-Mld F\om~ 9 25.7 21.1 33.2 4 16 

Radius-Bd Lots Romen 10 27.5 24A 30.1 2 7.3 
Early-Mid Roman 3 27.9 26.6 29.5 

Meto.carpal-GL Late Roman 6 126.3 122.2 128.8 2.3 1.8 
Ee.:rly-Mld Romen 2 126.1 120.7 

Metacarpo.l-8Fd Late Roman 6 24.1 23 28.2 1.8 1.3 
Early-Mid Romo.n 4 23.1 22.4 23.6 

Meto.carpai-Bd o.t Leta Remo.n 9 24.9 22.6 28.3 2.2 0.6 
fusion Early-Mid Romo.n 5 23.7 22A 26.6 

Tiblo.-Bd Late Remo.n 63 26.4 21.5 20.9 1.7 6.7 
Ee.rIy-Mid Roman 12 24.1 20.1 26.7 2.2 9.1 

CeJcaneum-GL Leta Roman 7 66.2 47.7 60A 4.2 7.6 
Early-Mid Roman 58.1 

AstragaluSI-Ol Late Roman 19 20.1 23.7 33.6 2A 0.5 
Ee.rIy-Mid Roman 3 3H 28.3 33.6 

Astrage.lu8-DI Lo.ta Roman 17 16.5 13A 19.1 1.6 10 
Early-Mid Roman 3 17 16.2 11.7 

Aatrage.lus-Bd Late RemM 20 17.6 15.5 21.6 1.7 9.6 
Eany..Mld Roman 2 18.5 20.5 

Metatarsal-GL Late Roman 6 143.7 131.6 166 9.3 6.5 
Earty-Mld Roman 4 141 133.9 143.5 

Matatarsal-BFd Le.ta Reme.n 6 24.3 23.2 26 0.6 2.5 
Early-Mid Roman 4 24.3 22.7 26.7 

Metatarse.I-Bd at Late Romon 11 23.7 21.8 25.6 1.4 6.9 
fusion Ee.r\y-Mld Remon 3 24.2 22.9 24.9 



Te.bls He 
Summary of more common pig measurements. n-number of specimens; MIn-minimum; M!!X"meximum; 
Sl>atandard deviation; CV-coatficlent ofve.rlation 

Element Period n Me"" Min M"" SO CN 

dP/4-Wp Late Roman 10 9.6 B B.9 0.3 3.2 
Ee.rIy-Mld Roman 3 B.9 B.6 9.2 

M/l-W" Late Roman 19 10.2 9.6 11.3 D.4 3.9 
Early-Mid Roman 6 10.3 9.6 10.7 OA 3.9 

M/l-Wp Late Roman 18 10.7 9.9 11.6 O.~ 3.7 
Ee.rIy-Mld Roman 6 11 10 11.6 0.6 

M/2-W" late Roman 14 13.2 12.3 14.6 0.7 5.3 
Early-Mld Roman 4 13.3 12.7 1M 

M/2-WP Late Roman 14 13.7 12.3 15.2 0.6 5.6 
Early-Mld Roman 3 13.6 13A 13.9 

M/3-W" La.te Rome.n 9 16.3 14 17.7 1.1 7.2 
Early-Mid Rome.n 3 H.9 14 15.6 

M/3-Wc Lete Roman 10 1~.7 12.6 18.2 1 6.6 
Ee.r1y--Mld Rome.n 4 lU6 13.9 16A 

Scapula-SlC Late Rome.n 6 21.6 16.1 24.4 2.3 11 
EarIy-Mid Roman 2 22.2 24.2 

Humerus-HTC Late Roman 2 16.1 19.1 
Ee.rIy-Mld Roman 2 17,4 16.6 



Table 18 
cattle and capone measurements; comparison between 1\1e Early-Mid and Late Roman periods: 
(studenfs Hest) 

Measurement Early-Mid Roman Late Roman P T Direction 
N Mean N Mean of change 

CatHe 
M3-Bread1h 11 16.2 66 16.2 0.002- 3.26 decrease 
Scapula-SLC 20 47.3 32 46.1 0.46 2.01 
Humerus-HTC 9 33.3 19 30.3 0.001-- 8.9 decrease 
Humerus-BT 6 73.6 10 68.8 0.07 2.18 
MetacarpaJ-BFd 17 66.9 41 69.3 0.04- -2.12 Increase 
Tlbla-Bd 6 60.4 11 68.6 0.42 0.84 
AstragaJus-G U 7 65.6 88 64 0.25 -0.08 
MetatarsaJ-BFd 16 64.2 38 66.6 0.41 -0.86 

Caprine (goat excluded) 
Ml-Bread1h 7 7 9 6.8 0.66 0.67 
M3-Bread1h 6 7.3 31 7.6 0.21 -1.27 
Scapula-SLC 7 19.6 10 18 0.08 2.1 
Humerus-HTC 10 13.4 16 13.6 0.78 -0.86 
Humerus-BT 9 25.7 14 27.1 0.88 -1.02 
M etacarpaJ-Bdfuslol 4 28.1 8 24.7 0.12 -1.69 
Tlbla-Bd 12 24.1 63 26.4 0.02- -2.86 Increase 

- significant at 6% laval 
- significant at 1 % level 
- significant at 0.1 % level 



Table 19 
catHe measurements from Roman-Late Roman sites: Astragalus au (d_ from Crabtree 1989. 1994; 
Dabney et al. 1995; Jones 1986; Jones et aI. 1986; Maltby 1979; O'Connor 1988) 
• most Scole d_ from mid 2ncHate 8rd C. 

Site Date N Mean Range SO 

Scole 41tt C. 33 64 68.6-72.6 3.3 
Scole 1 st-3rd C .• 7 65.6 61-70.4 3.7 

West Stow 61ttC. 27 61.6 64-66 3.2 
West Stow 1 st-2nd C. 4 60.8 60-63 

Ickllngham 3rd-41tt C. 62 63.5 68-71 3 

Brancaster 2nd-41tt C. 2 60-69 

Exeter 800+ 18 68.8 64.8-62 2.48 
Exeter 66-800 14 65.2 50.7-69.6 2.59 

Uncoln 41tt C. 157 61.6 63-70.8 4.6 
Uncoln 3rdC. 6 63.9 60.6-66.7 2 
Uncoln IstC. 8 66.8 60.6-69 6 

York late 2nd-eartylmld 3rd I 10 61.9 ? 1.3 



Table 20 
caprine measurements from Roman sites: tibia Bd (data from Crabtree 1989. 1994: 
Dobney et aI. 1996; Jones et aI. 1986; Luff 1982. 1998; MaI1by 1979; Wilson 1978); 
• most Soole dats from mid 2nd C.--Iate Srd C.: ? not provided In publication 

Sne Date N Mean Range SD 

Soole 4thC. 63 26.4 21.6-28.9 1.7 
Soole Ist-3rd C.· 12 24.1 20.1-26.7 2.2 

West stow 6thC. 42 26.2 23-29 1.7 
W .. ststow 1 st-2nd C. 9 26.6 22-27 1.9 

Ickllngharn 3rd-4th C. 37 26.5 23-29 1.4 

Brancaster 2nd-4th C. 4 26.3 26-27 
Brancaster Eariy and Late Roman 31 ? 23.2-27.7 

Colchester Srd-4th C. 41 25.5 19.1-29.1 1.9 
Colchestsr 1st-2nd C. 86 23.6 21.1-30.4 1.9 

Sheepen lstC. 83 22.8 20.6-25.6 1.4 

Chelmsford 4thC. 2 24.2-26.4 
Chelmsford 3rdC. 6 26.2 24-28.8 2 
Chelmsford late 1 st--late 2nd C. 14 25 22.3-28.8 1.7 
Chelmsford IstC. 2 28-28.8 

Alcester Late Roman 59 25.5 21.2 29.4 
Alcester 100-200 9 23.6 21.1-26 

Exeter 800+ 15 23.9 22.3-27 1.25 
Exeter 100-300 30 23.3 21.4-25.9 1.21 
Exeter 56-100 21 23.1 21.3-29.2 1.54 

Unooln 4thC. 54 25.6 20-28.8 1.8 
Unooln 3rdC. 14 26.6 24.2-30 1.8 
Uncoln 2ndC. 2 28.2-26.7 
Uncoln lstC. 5 22.7 21.6-24.1 1.2 



Table 21 
Shoulder height 01 dogs. "factors for longbones from Haroourt 1974; 
factors for metapodlals from Carl< 1995 

Pariod Context Element G L(mml Factor" Shoulder height !mml 

4 11603 rad 156.9 (3.16xt1)+19.51 618 

4 11603 mc3 61,4 (0.8S"GL)-2.0S 489 

4 80110 mc4 44 (0.84"GL)-2.80 344 

6 80709 hum 173.6 (8.48xtt)-28.54 569 

6 80709 uln 198.6 (2.78"GL)+6.21 668 

6 80709 mt2 88.3 (0.88"GL)-2.04 739 

Skeleton 
7 20236 hum 176.9 (3,48xtt)-26.64 677 

7 20235 rad 176.3 (8.16xt1)+19.61 580 

7 20286 fem 183 (8.14xt1)-12.96 562 

7 20235 tlb 189.9 (2.92xt1)+9.41 664 

7 20235 tlb 191.9 (2.92xt1)+9.41 67 

7 20286 mo2 58,4 (0.94"GL)-1.66 533 

7 20235 mc3 67 (0.83"GL)-2.03 686 

7 20235 mo4 66.7 (0.84"GL)-2.60 634 

7 20236 moo 66.6 (0.98"GL)-1.56 628 

7 20236 mt2 64.6 (0.86"GL)-2.04 634 

7 20236 mt2 64.6 (0.86"GL)-2.04 634 
7 20236 mt3 71 .9 (0.77"G L)-2.26 631 

7 20236 mt3 72.1 (0.77"GL)-2.26 633 

7 20236 mt4 72.6 (0.76"GL)-2.68 618 

7 20236 mt4 72.7 (0.76"GL)-2.68 618 

Table 22 
Comparative oat measurements; lHlumber 01 specimens; Mln-mlnlmum; malHnaxlmum; 
SD-standard deviation; 1- A1barelia and Davis 1 994a; 2- A1barelia and Davis 1994b; 
3- Crabtree 1989; 4- Luff and Moreno-Garcla 1 996 

Element Measurement (mm) Date Site Source 
n Mean Min Max SO 

L alVeolus LM 1 8.2 Prehlstorio Soole 

Height 01 mandible 67 8.38 7.09 9,49 0.67 Postmedleval Bene~Court 4 
behind Ml 1 8.6 Prehlstorio Soole 

HumerusGL 1 89.6 Postmedleval Soole 
2 17.9 84 Early-Mid Medieval Raunds 

Humerus Bd 17.1 Postmedleval Soole 
4 16.6 16.6 17.9 M edlaval-Postmedleval Launoeston 2 

14 16.8 14.1 17.6 11.6 Early-Late Medieval Raunds 1 

l1blaGL 1 106.9 Postmedleval Launoeston 2 
2 97.1 101 Early-Mid Medieval Raunds 1 
3 113.8 106.1 121 Anglo-Saxon West stow 3 

86.5 Mid Roman Soole 



Plates 1-4: Vertebrate remains from Scole-Dickleburgh. 

Plate la: Lateral view of cattle scapula, with perforation (unit 30786, #1) 

Plate Ib: Lateral view of cattle scapula, with perforation (unit 10998, #1) 

Plate lc: Distal view of cattle scapula, with butchery marks (unit 30786, #3) 

Plate Id: Distal view of cattle scapula, with butchery marks (unit 10998, #1) 

Plate 2a: Lateral view of cattle scapula, with perforation (unit 10908) 

Plate 2b: Lateral view of cattle scapula, with perforation (unit 30786, #2) 

Plate 2c: Lateral view of cattle scapula, with perforation (unit 10630) 

Plate 3a: Shed antler of red deer (unit 10994) 

Plate 3b: Cranial end of roe deer antler with chopped pedicle (unit 10998) 

Plate 4a: Shed antler of fallow deer (unit 30786) 

Plate 4b: Detail of butchery in palmate area of shed fallow deer antler (unit 30786) 
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Appendix 1 
Cattle mandible tooth wear sequences and wear stages (after Ewbank et aL 1964; Grant 1982; 
O'Connor 1988) 

Context dP4 P4 M1 M2 M1/M2 M3 Weorstage 

Prehistoric 
10839 j-k 1/2 S 

Earty-Mld Roman 
10526 k 9 b S 
60056 9 S 
70509 j 9 1/2 S 
11457 9 b Er S 
70265 9 9 v S 
70469 h b v S 
81220 v k S/A 
81336 1/2 j S/A 
11226 j t-g S/A 
10430 Er k 9 t A 
10997 k 9 9 b A 
40380 j-k k j b A 
70379 h t b A 
30786 k 9 b-c A 
10636 9 d-e A 
30786 c 9 9 t A 
30786 t 9 9 9 A 
30786 c k j 9 A 
70230 t I I 9 A 
70230 t I I 9 A 
70297 c k j 9 A 
70509 t k j 9 A 
10774 k h A 
30596 9 k k AlE 
70321 t k k AlE 
30596 9 k k E 
30623 g-h k-I k E 
11051 9 k j j E 
30623 k k k E 
70301 h I k k E 
70301 h I k k E 
70230 I k I E 
60282 n I I E 
70317 I k I E 
10636 j-k 9 Er I 

late Roman 
80709 9 a I 
80875 j t Er I 
20169 k j S 
80303 1/2 j S 
80303 9 b S 
80303 v 9 S 
80303 v j 9 S 
80812 h b S 
81326 9 d-e S 
10337 j 9 b S 
80302 k 9 t 1/2 S 
80303 j t 1/2 S 
10630 9 t 1/2 S 
81261 k j t Er S 
80952 c j S/A 
70188 9 b S/A 
10152 h 9 b A 
80845 9 I 9 A 
81261 k j t a-b A 
30845 k 9 9 b A 
80303 1/2 j 9 c A 
80706 v j-k 9 c-d A 
80706 c 9 t c-d A 
80709 1/2 k 9 d A 
80303 c k j t A 



Appendix 1 
Cattle mandible tooth wear sequences and wear stages 

Context dp4 P4 Ml M2 Ml/M2 M3 Wearstage 

70120 c k ) f A 
80709 e k g f-g A 
80300 d-e I k g A 
80706 c-d k j g A 
80709 c k h g A 
80709 h k k g A 
80834 e I k g A 
80952 b-c j g A 
10211 k g A 
80303 k ) AlE 
80950 g k ind AlE 
70035 d k ) AlE 
80127 g I k ) E 
80709 f-g I k k E 
80933 I k k E 
80951 I I E 
80952 g k I E 



Appendix 1 
Caprine mandible tooth wear sequences and wearstages (after Ewbank at 01. 1964; Payne 1973) 
(eve: caprine; ova: sheep; oo?: ct. sheep) 

Context Sp dP4 P4 Ml M2 Ml/M2 M3 Wearstage 

Prehistoric 
10647 ave 9A 7A/8G ElF 

Early-Mid Roman 
30847 ova 16L 6A C 
20340 ova 14L 48 C 
30939 ova 14L/l6L 7A v C 
7Q2(X) oo? 14L 7A C 
70317 aa? 14L 7A C 
80149 ova 14L 6A 1/2 C 
80217 ova 14L 8A Er C 
70257 ova 16L 8A Er C 
70379 ova 17L 8A Er C 
70257 oo? 16L 7A v C 
70286 ave 1/2 Cr C 
10392 ova 17L 9A 4A/58 0 D 
30103 ave 8A 9A 9A 1/2 D 
70257 ave 9A 7A 1/2 D 
70419 ova 23L 9A 7A Er D 
80289 ave 9A 7A v D 
10454 ave 9A 7A DIE 
70509 ave 9A 7A DIE 
10738 ave 9A 9A 8A E 
10738 ave ind 9A 8A E 
70418 ave Er 9A 8A E 
80144 ave 8A 9A 9A 38/4A E 
70265 ave 7S 9A 9A 7A E 
10429 ave 7A 9A 9A lOG F 
30786 ave 8A 9A 9A 8G F 
70432 ave 75 9A 9A 8G F 
80131 ave 75 9A 9A 9G F 
11051 ave 7A 9A 9A 9G F 
80131 ave 125 11A FIG 
70312 ave 125 lOA 9A FIG 
10332 ave 9A llG G 
80144 ave 12A 9A 11G G 
30603 ave 8A lOA 9A llG G 
30786 ave 125 9A 9A llG G 
60255 ave 9A 12A 9A 11G G 
70286 ave 125 11A 9A llG G 
70379 ave 8A 9A 9A 11G G 

late Roman 
80835 ova 14L 6A C 
10953 ova 14L 8A C 
30005 ova 17L 8A D 
70121 ave 1/2 9A D 
80818 ova 16L 9A 2A D 
81300 ave 9A 4A D 
10205 ova 16L 9A 4A D 
80946 ave 9A 4C D 
80846 ave 16L 9A 5A D 
80950 ave 9A 5A D 
80946 ave 9A 6A D 
80950 ova 18L 9A 6A Cr D 
10630 ave 9A 6A v D 
70123 ave 9A 7A v D 
80855 ave 38 9A DIE 
80845 ave v 9A 7A DIE 
80952 ave v 9A 7A DIE 
20032 ova 16L 9A 8A E 
20032 ave 1/2 9A 7A 18 E 
70220 ave 1/2 9A 7A 2A E 
80951 ave 6S 11A 9A 3C E 
80856 ave 58 9A 9A 4A E 
80865 ave 8A 9A 9A 4A E 



Appendix I 
Caprine mandible tooth wear sequences and wear stages 

Cantext Sp dP4 P4 Ml M2 MI/M2 M3 Wearstage 

80823 ave 5A E 
80952 ave 8B 9A 7A 5A E 
80950 ave 5A 9A 9A 5A E 
10994 ave 9A 11C 9A 5A E 
80830 ave 9A 7A E 
10425 ave 8A 9A 9A 7A E 
10630 ave 7S 9A 9A 7A E 
80145 ave 7S 9A ElF 
80866 ave 7S 9A ElF 
10988 ave 7S 9A ElF 
10165 ave 8A 9A ElF 
80847 ave 7S 9A 9A ElF 
80950 avo 16L 9A 9A ElF 
10112 ave 9A 9A ElF 
40028 ave 8A 9A 9A ElF 
10259 ave 8A 12A F 
80951 ave 12A 9A lOG F 
10283 ave 9A 9A 9A lOG F 
10951 ave l1S 9A 9A lOG F 
81300 ave 8G F 
80300 ave 8A 9A 9A 9G F 
80962 ave 9A 9A 9A 9G F 
70126 ave 8A/9A 9A 9A 9H F 
10081 ave 12S lOA FIG 
40021 ave 8A/9A lOA FIG 
70374 ave 9A lOB FIG 
80947 ave 9A lOB 9A FIG 
80947 ave 15A 11A G 
10951 ave 125 15A 9A G 
80245 ave 9A 11G G 
80867 ave 115 12A 9A 11G G 
80950 ave 125 15A 9A 11G G 
80952 ave l1S 15A 9A 11G G 
10227 ave 9A 11G G 
80835 ave 15A 15A Gil 
80952 ave 115 15A lOA H 
80245 ave 14S 14A 108 11G H 
80832 ave 15A 15A 11A 11G H 
80855 ave 15A 15A 15A 11G H 

Medieval 
10080 ave 9A 6A 1/2 D 
10813 ave 9A 8A 1/2 D 
10813 ao? 16L 9A 7A DIE 
10092 ave 8A 9A ElF 
10080 ave 12A 9A 11G G 
10080 ave 14S 9A 9A 11G G 

Postmedieval 
30634 ao? 14L 7A C 
30050 avo 14L/16L 58 C 
10329 ao? 16L 8A 5A D 
10279 ave 14S 15A 9A G 



Appendix 1 
Pig mandible tooth wear sequences and wear stages (after Ewbank et al. 1964; Grant 1982; 
O'Connor 1988) 

Context Sex dP4 P4 Ml M2 Ml/M2 M3 Wearstage 

Eariy-Mld Roman 
10241 d 1/2 J 
20074 I e v I 
70457 b e lIS 
11226 a d b v S 
30879 l-g c v S 
10998 b l-g d v S 
70509 d m I c A 

late Roman 
80946 1/2 J 
80847 e a v J 
80935 jk b Cr I 
70232 ) c 1/2 I 
80841 c-d Cr I 
10177 d 1/2 I 
70224 I e Er I 
80952 k b I 
70147 a-b 1/2 lIS 
10255 a-b v lIS 
40022 Ind v I/S 
20032 a e-I a-b vIEr lIS 
70183 g a-b I/S 
40021 b h I/A 
80874 b g e l/2 S 
10630 d I c 1/2 S 
80300 d a S 
10133 d a S 
81350 e a S 
80300 d Er S 
70126 a-b g b v S 
80935 c j-k c v S 
80936 c c v S 
70101 1/2 d b S 
70218 a l-g S 
80934 de ab S/A 
80837 a-b e d S/A 
80847 b d-e S/A 
80961 m b k d S/A 
10264 el k S/A 
80858 k c A 

Medieval 
20169 1/2 d a 
10092 a-b e-I S+ 



Appendix 2 
Cattle mandibular teeth measurements (after Davis 1992): breadth of M3 measured across 
both cusps rather than separately at the first and second cusps, 

Period Context Tooth L W 

1 10839 dP4 c, 13,2 
4 81336 dP4 12,1 
4 70201 dP4 c, 12,6 
4 70375 dP4 26.6 12,6 
4 6OJ56 dP4 26,5 12.7 
4 40380 dP4 28,2 13,1 
4 10526 dP4 c, 13,2 
4 70469 dP4 c, 27 13,3 
4 11457 dP4 27,2 13,5 
4 10997 dP4 c, 28 18,2 
5 70188 dP4 c, 26 12,2 
5 80303 dP4 24,3 12,3 
5 80709 dP4 24.4 12,3 
5 80706 dP4 20.7 12,4 
5 80706 dP4 25,3 12,4 
5 80709 dP4 24,5 12,4 
5 10104 dP4 25,3 12,5 
5 80303 dP4 12,5 
5 30845 dP4 25,2 12,6 
5 80303 dP4 25 12,6 
5 80706 dP4 25,8 12,6 
5 10337 dP4 c, 27,3 c, 12.7 
5 80302 dP4 25.7 12.7 
5 40017 dP4 24,4 c, 12,9 
5 80303 dP4 25,2 13 
5 80848 dP4 13 
5 80303 dP4 27,9 13,1 
5 70101 dP4 26,1 13,3 
5 80302 dP4 27 13,3 
5 80302 dP4 26,5 13,4 
5 80303 dP4 26,1 13.4 
5 81261 dP4 27,1 13,4 
5 81261 dP4 27 13,5 
5 80860 dP4 29,4 13.7 
5 80875 dP4 27,2 13.7 
5 80920 dP4 27 13,9 
5 80303 dP4 27,8 14.7 
5 80709 dP4 21.6 16,6 
6 20169 dP4 c, 24,8 c, 12,6 

4 10774 M3 14,6 
4 70301 M3 33.7 15,4 
4 70323 M3 35.7 15,4 
4 30623 M3 35.1 15,5 
4 70301 M3 34.6 15.6 
4 70230 M3 c. 35.6 16,2 
4 81336 M3 40,4 16,6 
4 30623 M3 36.3 16.7 
4 70317 M3 37,3 16,9 
4 70380 M3 37.3 17,4 
4 10774 M3 37.2 18,3 
5 80302 M3 31.8 13,2 
5 80302 M3 c. 13,3 
5 80303 M3 32.9 13,5 
5 80303 M3 32.5 13,6 
5 80825 M3 33.5 13.7 
5 80302 M3 33.1 13,8 
5 80303 M3 32.6 13,9 
5 80706 M3 31.7 13,9 
5 80300 M3 14,1 
5 80302 M3 31.9 14.1 
5 80303 M3 31.9 14.1 
5 80302 M3 31.5 14,2 
5 80303 M3 35 14.4 
5 80709 M3 31.7 14.4 
5 80303 M3 28,3 14.5 



Appendix 2 
Cattle mandibular teeth measurements 

Pertod Context Tooth L W 

5 80303 M3 35.4 14.6 
5 80303 M3 32.1 14.7 
5 80303 M3 32.4 14.7 
5 80706 M3 c. 33.7 14.7 
5 80303 M3 35.5 14.8 
5 80303 M3 34.7 14.9 
5 80303 M3 33.1 15 
5 80303 M3 36.2 15 
5 80303 M3 36.5 15 
5 10214 M3 22.3 15.1 
5 80303 M3 36.5 15.1 
5 80272 M3 35.6 15.2 
5 80303 M3 34.7 15.2 
5 80302 M3 34.2 15.3 
5 80303 M3 34.2 15.3 
5 80303 M3 35.1 15.3 
5 80303 M3 36.3 15.3 
5 80303 M3 34.4 15.3 
5 80303 M3 33.4 15.3 
5 80303 M3 33.5 15.4 
5 80303 M3 15.5 
5 80303 M3 32.6 15.5 
5 10257 M3 c. 36.5 15.6 
5 80127 M3 c. 36.6 15.6 
5 80303 M3 34.2 15.6 
5 10199 M3 35.4 15.7 
5 80302 M3 37.3 15.8 
5 80303 M3 15.8 
5 80946 M3 36.9 15.8 
5 80932 M3 15.9 
5 80303 M3 37.1 c. 16 
5 80950 M3 37 16.1 
5 80230 M3 36.2 16.3 
5 80303 M3 37.5 16.3 
5 80931 M3 33.6 16.3 
5 80975 M3 38.7 16.3 
5 70225 M3 37.6 16.7 
5 80806 M3 38.1 16.7 
5 80952 M3 37.6 16.7 
5 80302 M3 36.5 17.4 
5 80951 M3 c. 38.3 17.4 
6 10152 M3 33.2 15.6 
7 10233 M3 14.7 



Append~2 

Cattle homcor9 and postcronlot measurements (after von den Drlesch 1976; Davis 1992) 
(pt: proxImal fusion; Df: distal fusion; t. fused; g: fusing; v: fusion visible; M: missing specimen; A: ossymetrlcal) 

Period context Elem Pf Of Measurements 

Mind Maxd Outer curve 
1 10647 hrn c. 52 
3 80178 hrn 35.9 52 157 
3 10554 hrn 37.3 47.3 
3 10728 hrn 48.1 59.3 
3 11275 hrn 58.5 73.5 
4 30879 hrn 30.4 46.1 
4 30593 hrn c. 31.8 
4 11398 hrn 32.1 41.5 
4 70509 hrn c. 33.6 c. 45.8 
4 30786 hrn 34.5 43.1 
4 30596 hrn 34.6 45.5 c. 123 
4 30786 hrn 35.6 45.6 c. 84 
4 70240 hrn 36.1 51.1 
4 10526 hrn 37.8 49.5 
4 10872 hrn 38.6 45.3 
4 70298 hrn 39.2 56.8 
4 70206 hrn 39.6 51.5 
4 70290 hrn c. 42.7 54.6 
4 30623 hrn c. 43.6 57.7 
4 20177 hrn 4B.1 62.7 222 
4 30786 hrn 48.4 66.5 215 
4 30786 hrn 48.6 65.7 214 
4 70206 hrn 50.5 38.4 
4 60265 hrn c. 53.4 c. 64.3 
4 60284 hrn 53.5 65.5 
4 70266 hrn 53.5 78.2 
4 30786 hrn 57 77.6 202 
4 10908 hrn 58.7 80.5 
4 30904 hrn 61.5 78.4 
5 80303 hrn 29 
5 80303 hrn 29.1 41.3 
5 80303 hrn 29.2 37.6 
5 30845 hrn 30.5 46.2 c. 140 
5 80906 hrn 30.8 39.2 
5 10994 hrn 32.5 45 
5 80142 hrn 32.5 42.6 
5 70224 hrn 32.7 38.4 
5 80303 hrn 33.4 42.2 
5 70147 hrn 33.9 47.4 154 
5 10259 hrn c. 34 c. 53 
5 11385 hrn 34.2 43.2 c. 110 
5 80303 hrn 34.2 39 c. 150 
5 40018 hm 34.3 43.2 
5 70147 hrn 34.4 48.1 
5 80706 hrn 34.4 52.1 
5 80706 hrn 34.6 46.4 
5 80246 hrn 34.8 46.5 
5 10954 hrn 35.1 46.2 c. 145 
5 30021 hm 35.4 
5 80950 hrn c. 35.6 c. 44.5 
5 10953 hm 36.2 45.3 c. 161 
5 10630 hrn 36.6 46.2 
5 80302 hrn 37.9 46.1 
5 80706 hrn c. 37.9 c. 46 c. 115 
5 81261 hrn 37.9 50.9 133 
5 10167 hrn 38.1 46 
5 80952 hm c. 38.1 49.5 
5 30021 hrn 39.3 c. 61.5 
5 80300 hrn 41.5 52.2 c. 150 
5 10070 hrn 43.1 60 
5 10227 hrn 44.8 62.2 
5 80300 hrn A5.3 56.1 
5 80302 hrn 45.4 63.4 
5 30845 hm 46.4 56.1 
5 11465 hrn 47.7 c. 70.3 
5 11677 hrn 51.1 51.8 
5 70224 hm 54.9 73.4 
5 11465 hrn 56.5 80 
5 80302 hm 43.2 
6 40026 hrn 34.9 42.7 c. 127 

SlC GlP lG BG 
? 70021 sea 38.1 
1 10647 sea 46.2 
3 80244 sea 37.1 
3 30293 sea 42.7 c. 63.5 
3 30885 sea 47.4 
3 20069 sea 48 



Appendb<2 
Cattle postcronlol measurements 

SLC GLP LG BG 
4 70265 sea v c. 37.3 55.8 
4 80172 sea 40.8 
4 30786 sea 40.9 c. 41.9 
4 70323 sea 44.5 c. 61 50.5 43 
4 30786 sca 45.7 
4 30904 sea 46.3 64.3 53.7 46.3 
4 60276 sea 48.1 68.8 56.2 49.1 
4 70230 sea 48.2 
4 70254 sca 48.4 
4 80159 sea 48.5 51.5 c. 45.3 
4 70230 sea 49.7 68.3 56.4 c. 48 
4 10908 sea 50.2 
4 70286 sea 50.2 67.1 51.1 47.1 
4 30786 sea 50.3 52 
4 70226 sca 56.3 
4 10998 sea 56.5 
4 70240 sea 57.3 55.6 
5 10259 sea 37 
5 80951 sea ? c. 38.6 
5 80808 sea 38.8 
5 70224 sca 39.8 
5 11123 sea c. 40 c. 59 
5 80269 sea 40.3 
5 80964 sea 41 
5 80920 sca f 42.5 41.6 
5 80951 sea ? 42.5 
5 10630 sea f 42.5 60 49.5 c. 41.4 
5 10257 sea f 43.2 64.8 c. 52.2 44.9 
5 80951 sea f 44.3 
5 70154 sca 45.2 
5 10630 sea 45.3 
5 40021 sca 45.4 62.4 49.9 42.5 
5 80806 sea ? 45.8 45.2 
5 81261 sea 45.8 c. 64.5 c. 52.4 c. 49.5 
5 81261 sea 46.7 64.6 52.7 49 
5 10630 sea 46.9 
5 11677 sea 47 c. 46.6 
5 10945 sea 47.5 63.6 c. 48.4 39 
5 10994 sea 47.8 
5 10257 sea 48.3 
5 10227 sea 49 
5 70102 sca 49 
5 10994 sea 50.5 c. 72.7 
5 11676 sea 50.8 61.1 51.1 
5 30672 sea 51 56.3 c. 46.8 
5 70102 sea 52.4 76 62.2 
5 11677 sea 53.1 77.1 60.8 c. 52.B 
5 80952 sca 56.7 c. 56.2 
5 11677 sea 62 81.1 c. 65.2 53.6 
5 10994 sea 49.9 
5 80142 sea 43.3 
5 80300 sea c. 42.1 
5 10994 sea c. 68.9 59.1 
6 10092 sea 53.6 
6 20099 sea 63.7 45.5 
6 10153 sea 70.1 57.6 51.4 

GL SO 8T HTC Bd Bp 
1 10821 hum 31.6 
4 70230 hum 68.3 30.4 70.8 
4 70230 hum f 280.4 31.6 31.2 c. 93.9 
4 70226 hum 71.4 31.6 
4 30786 hum 68.6 32.8 74.7 
4 60265 hum 33.2 
4 70230 hum c. 34.5 
4 30623 hum 80.1 34.8 88.3 
4 10991 hum f 307 40.8 78.4 35.4 86.5 
4 70510 hum 74.6 36.1 81.1 
5 10258 hum 25.5 
5 80302 hum 26.2 
5 80302 hum 65.1 27.5 
5 80854 hum 28.7 
5 80706 hum 68.6 28.7 
5 80820 hum 28.9 
5 80950 hum 29.2 
5 10993 hum f 239 30.8 66 29.5 c. 58.9 
5 10993 hum 31.3 30.3 
5 80880 hum 66.8 30.3 
5 80831 hum c. 69.1 31.2 
5 80300 hum 31.3 
5 80303 hum 66.6 31.5 



Appendix 2 
Cattle postcranlal measurements 

Gl SO 81 H1e 8d Bp 
5 30583 hum f 32 
5 80951 hum f c. 70.4 c. 32.5 
5 80921 hum f 33.1 
5 70220 hum f 33.8 
6 10153 hum f c. 65.4 30.3 
6 10092 hum f c. 65.2 
7 20067 hum 9 69.8 35.7 79.2 

Gl SO 8d 8p 
4 30623 rad 84.7 
5 10630 rad 282.3 34.1 44.6 51.4 
5 80300 rad v 254.8 34.7 62.8 69.7 

Gl SO 8Fd Bdfus Od 1 a 4 b 
3 80310 mtc c. 26.3 c. 48.1 43.6 c. 25.7 20.5 22.8 19.4 
3 20082 mtc 50.2 46.2 27.5 20.8 24.4 19.3 23.4 
3 20082 mtc 52.6 48.7 29.4 21.7 25.5 20.8 24.8 
3 10378 mtc 52.3 48.8 29.8 22.3 25.3 20.6 24.1 
3 20062 mtc c. 62.3 25.8 30.2 23.8 28.7 
4 80223 mtc 56.7 46.7 24.9 c. 24.3 
4 70202 mtc 54.2 49.3 30.9 23.4 26.3 21.3 26 
4 70469 mtc 53.5 49.4 30.7 23.5 26 22.4 25.4 
4 30786 mtc 29.9 50.3 26.6 22.3 26.6 
4 81220 mtc 54.7 51.5 30.6 22.8 25.8 21.9 c. 25.6 
4 30786 mtc 54.8 51.8 30.1 22.6 26.6 20.6 25.1 
4 80132 mtc 56.7 51.8 23.5 27.2 22.6 26.6 
4 70230 mtc 55.8 52.1 27.3 22.8 26.6 
4 10526 mtc 60.8 53.1 25.4 30.1 23.4 28.1 
4 10998 mlc v 54.7 54.2 c. 30.1 22.8 c. 26.6 21.2 25.5 
4 70227 mlc f 206.8 31.2 56.3 54.8 31.4 23.7 27 25.7 
4 30548 mlc f 55.8 55.1 24.1 26.8 23.3 26.3 
4 70375 mlc f c. 59.4 c. 35.7 27.2 26.2 31.7 
4 81336 mlc vf 30.6 22.7 28 
4(M) 10353 mtc f 70.3 32.5 26 c. 32.8 c. 25.1 34.8 
5 30021 mtc f 42.8 
5 30033 mtc f 49.4 45.4 20.5 c. 23.2 
5 70374 mtc f 53.6 48.5 21.5 25.5 20.1 25 
5 70215 mtc f 52.8 48.9 27.9 21 25.9 19.4 24.8 
5 30038 mtc f 49.5 23.2 
5 70121 mtc f 53.7 49.5 28.3 22.6 25.5 21.4 26.3 
5 70058 mtc f 53.6 50.2 29 21.8 25.3 21.6 25.2 
5 10994 mtc v 187.2 27.1 51.7 50.3 21.4 c. 25.2 
5 80958 mtc f c. 51.8 50.4 30.8 21.7 26.7 23.2 c. 27.7 
5 80939 mtc f 54.2 50.4 30.4 23.2 26.2 22.5 25.3 
5 10199 mtc f 56.2 50.7 22.9 27.1 22.1 26.1 
5 80934 mtc f 56 51.2 c. 30.2 22.9 27.7 21.5 25.7 
5 40257 mtc f 56.3 51.2 
5 70140 mtc f 55.6 51.5 30.9 23.4 26.5 22.2 26.5 
5 80824 mtc f 54.9 51.8 c. 30.7 23.1 26.4 21.4 25.8 
5 70144 mtc 9 52.1 21.1 24.4 
5 80945 mtc f 56.9 52.3 30.4 23 27.3 22.2 27 
5 80951 mtc f 191 31 55.1 52.6 29.2 21.8 26.5 20.2 25.8 
5 80962 mtc f 58.6 53.1 22.4 28.2 21.7 
5 80963 mtc f 52.7 53.2 22.8 27.2 24.1 
5 70383 mtc f 57.3 53.4 c. 30.8 23.8 27.2 22.5 26.7 
5 80951 mtc f 55.8 53.6 c. 30.9 22.9 26.7 21.7 26 
5 70143 mtc f 58.6 54 32.8 26.1 28.5 24.3 27.8 
5 80854 mtc f 57.3 54.2 27.4 23.6 27.3 
5 30009 mtc f 60 54.2 24.7 28.9 
5 80867 mtc f 57.7 54.3 32.4 24 27.4 22.4 27 
5 70155 mtc f 60.2 54.4 32.9 24.6 28.7 23.8 28.7 
5 30846 mtc f 206.5 33.3 60.1 55.3 24.3 
5 80936 mtc f 65.1 55.9 34.3 27.2 32.4 24.7 30.2 
5 81261 mtc 9 203.7 31 56.8 56.6 31.8 24.4 27.5 22.7· 26.4 
5 10254 mtc f 196.5 35.2 c. 58.9 56.6 31.9 25.3 28.6 23.2 
5 80936 mtc f 62.3 56.7 36.7 25.2 28.8 26.4 30.5 
5 10994 mtc f 189.1 36 61.7 57 32.8 24.7 30.5 22.7 28.7 
5 81261 mtc 9 205.2 c. 36.2 c. 58.2 c. 57.6 31.9 24.4 28.1 23.2 27 
5 80857 mtc f 63.7 57.7 25 29.6 26.7 30.8 
5 80950 mtc f c. 69.4 58.6 35.5 27.2 33 25.7 34.2 
5 80855 mtc f 71 58.6 35.4 28.1 33.1 26.1 35.6 
5 70128 mtc f 68.2 60.3 36 27.8 32.6 26.8 31.8 
5 40017 mtc f 66.8 60.6 26.5 32.6 31.6 
5 70151 mtc f 68.1 61.6 32.5 25.1 31.4 27.2 33.5 
5 70169 mtc f 69.8 62.7 26.9 34.3 24.3 33.8 
5 70215 mtc f 66.8 62.9 34.9 27.1 32.6 25 31.4 
5 80950 mtc f 67.5 63.6 35.5 26.7 32.9 25.6 31.2 
5 80961 mtc f 197.1 37.3 66.4 69.3 26 31.9 23.1 31.1 
5 10993 mtc f 26.6 
5 70121 mtc v 20.6 24.5 
5 (A) 80142 mtc f 28.1 36.3 26.5 c. 32.6 
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Cattle posfcronlol measurements 

Gl SO BFd Bdfus Od 1 a 4 b 
5 80199 mtc 23.2 25.6 
5 80820 mjc 23.1 27.8 
5 80950 mjc 23.9 33.6 
6 10153 mjc 177.8 29.6 53.8 48.7 22.5 26.3 20.7 25.4 
6 10092 mjc 57.3 53 c. 30.5 23.8 27.9 21.8 27.2 
7 (A M)10030 mjc 64 55.6 20.8 25 32.2 22.3 28.3 

Max pub Min pub LA LAR 
I 30432 Inn 19.8 10.4 
4 70230 Inn 19.2 12.5 
4 30813 Inn 19.7 14.4 
4 11051 Inn 20.3 13.8 c. 68.7 
4 70230 Inn c. 21.2 c. 13.3 69.7 c. 62 
4 30904 k1n 21.7 c. 12.8 c. 63 
4 70469 "n 22.3 20.8 
4 70226 Inn 23.3 16.9 
4 70240 Inn 23.3 15.7 
4 30786 Inn u 26.6 15.6 c. 70.1 
4 70469 Inn 27 20.8 
4 10241 Inn 20.4 
4 30623 Inn c. 60.5 
4 30630 Inn 69.2 
4 30733 Inn 69.2 
5 80945 "n 10.2 18.8 
5 80845 Inn 11.2 20.3 
5 80821 Inn 11.5 21.6 
5 80915 k1n 13.4 c. 19.1 
5 80945 Inn 13.8 24.4 
5 80812 Inn 14.3 22.4 
5 80962 Inn 14.3 
5 80956 Inn 14.6 21.1 
5 80957 Inn 16 25 
5 80957 Inn 16.1 c. 26 
5 80951 Inn 16.2 24.4 
5 81261 Inn 16.6 24.2 c. 71.7 
5 80855 Inn 16.8 19.9 
5 81261 Inn 17.1 23.3 c. 72 
5 70374 Inn 17.6 14.3 
5 10993 Inn 21 12.1 c. 68 
5 40017 Inn 21.7 13.B 
5 10047 Inn 22 14.9 
5 70224 Inn 23.7 18.5 
5 70223 Inn 24.6 15.5 
5 11677 Inn 25.8 14.6 72.4 
5 11123 Inn 29.5 19.9 
5 80845 Inn 27.4 
5 80932 Inn 17.6 
5 10252 Inn 62.5 
5 80813 Inn c. 62.8 
5 10257 k1n c. 67 
5 80303 Inn 69.6 c. 58.4 
5 70120 Inn 71.7 65.5 

Gl SO Bd 
4 60283 fem v 32.4 c. 88.6 
4 70424 fem f 89.5 
5 10198 fem f 86.1 

Gl SO Bd Bp 
3 20062 jib 60.3 
4 60148 jib c. 32.5 54.5 
4 70265 jib 57.4 
4 60148 jib 34.6 57.5 
4 10774 jib 65.9 
5 70194 jib 51.1 

Gl SO Bd Bp 
5 80712 fib 53.7 
5 10169 fib c. 56.4 
5 10993 jib 56.6 
5 80302 jib 34.3 56.8 
5 80302 jib 57.1 
5 70125 jib 59.5 
5 30583 jib 61.4 
5 40257 jib 62.8 
5 10993 jib 65.7 
6 10152 jib 57 
6 10813 jib c. 63.5 
7 10179 jib v 52.2 
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Cattle postcranlal measurements 

GU 01 8d 
3 10616 ost 70.2 37 44.1 
4 70265 ost 61 34 37.6 
4 80172 ost 62 34 38.2 
4 70202 ost 54.3 
4 70265 ast 54.9 37.6 41.3 
4 10866 ost c. 66.6 c. 36.7 
4 10636 ost 70.4 39.1 44.3 
5 10132 ost 58.5 33.1 36.1 
5 10170 ast 59 32.8 39.1 
5 80246 ost 59.4 31.9 35.6 
5 80303 ast 60.3 33.2 45 
5 80963 ast 60.5 33.4 40.2 
5 80806 ost 60.6 37.4 
5 70140 ost 60.9 32.8 37.7 
5 70103 ost 61.3 32.9 37.2 
5 80832 ost 61.7 37.9 
5 70121 ost 61.8 35.1 39.7 
5 70197 ost 62.1 35.4 39 
5 80964 ast 62.3 33.3 36.8 
5 70035 ost 62.5 34.9 39.1 
5 70147 ost c. 62.8 c. 35.1 40.1 
5 80925 ast 63.7 35.6 39.2 
5 10630 ost 64 35 37.6 
5 80934 ost 54.2 36.4 42.2 
5 80950 ost 54.4 35.8 43.5 
5 10205 ast 54.5 33.6 39.3 
5 30500 ost 64.7 35.3 
5 70140 ast 65.1 36.7 41.8 
5 80825 ost 65.2 37.1 
5 80947 ost 65.3 
5 80950 ast 65.3 36.8 40.2 
5 80803 ost 65.4 37.2 
5 70035 ost 65.5 
5 70104 ast 65.6 36.3 40.7 
5 80950 ast 66.3 
5 30012 ast 67.2 38.3 45.9 
5 10257 ost 69 39.7 44.4 
5 80846 ast 69.2 38.4 45.6 
5 70143 ost 70.8 38.1 44.6 
5 80963 ost 72.6 38.7 45.7 
5 10212 ast c. 37 
5 10252 ast 41 
5 40018 ost c. 35.1 
5 70142 ost 37.1 
5 70242 ost 31 35.2 
5 80837 ost 39 
5 B0950 ast 42.3 
5 80936 ost 43.2 
5 B0947 ast 43.7 
5 80833 ost 44.1 
5 80951 ost c. 44.6 
5 80846 ost 47 
5 70034 ost c. 39.6 47.4 
5 80939 ost 38.7 4B.4 
6 10152 ost 62.1 34.3 38.4 
6 20290 ost 63.7 34.9 

Gl 
4 70226 cal 121.8 
5 10175 cal 122.8 
5 B0847 cal 129.5 
5 80956 cal 130 
5 80302 cal 137.6 

Gl SO BFd Bdfus Od 1 a 4 b 
3 10430 mH 46.4 42.2 27 20.5 21.8 
3 20082 mH 49.1 44.8 28.4 21.B 23.7 21 22.7 
4 10872 mH 51.4 48.2 30.7 22.5 24.4 21.4 23.7 

4 70380 mH v 46.6 48.7 c. 28 20.4 22.5 19.6 21.5 

4 30548 mH f 53.5 49.4 23.3 25.7 
4 70231 mH v 54.3 49.8 31.7 22.5 25.8 21.6 24.7 

4 20074 mH f 60.4 50 33.8 24.7 29.1 23.2 27.4 

4 30603 mH f 51.6 50.1 21.6 24.2 
4 70209 mH f 50.2 29.7 23.5 25.4 21.7 24.7 
4 30623 mH f 228.4 26.3 51.8 50.4 31.7 23 25.2 22.4 24.1 

4 80110 mH f 54 50.5 32.1 23.3 26 21.7 25.4 

4 70074 mH f 59.4 54 c. 30.9 23.9 28.2 22.7 26.9 
4 11051 mH f 231,1 31.5 58.9 55.2 33.9 26.3 28.4 24.4 27 
4 70230 mH f 27.7 59.7 55.2 33.3 25.4 28.4 24.3 c, 27.7 

4 70265 mH f 63.3 56.6 34,1 26.2 30.7 25.1 2B.6 
4 70257 mH f 24.4 29.4 
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CoHle postcranlol measurements 

Gl SD BFd Bdtus Dd I a 4 b 
4 30603 mn t 52.5 29.8 22.5 c. 25.3 21.8 
5 80950 mn t 49.9 46.8 c. 28.1 20.9 c. 23.8 20.2 23 
5 80952 mit t 52.3 47.4 20.1 25.7 23.9 
5 80939 mit t 47.5 21.6 25.1 
5 70140 mit t 51.4 47.6 31.5 22.8 25.8 21.5 23.4 
5 80835 mit t 51.1 47.7 29.2 20.1 24.4 20.7 22,9 
5 10630 mit t 200.9 23.9 45.3 48.2 
5 10218 mit t c. 49.8 48.2 23.2 20.2 23.1 
5 10425 mn t 50.4 48.2 29.4 21.3 24.2 21.2 c. 23.1 
5 81256 mit t 50.5 48.4 21.8 24.6 20.7 22.7 
5 70168 mit t 48.5 21.2 
5 70374 mit t 51.6 48.9 29.8 22.4 24.9 21.6 23.5 
5 70120 mit t 52.6 48.9 c. 31.2 23.4 25.4 22.4 24 
5 80945 mit t 51.8 49.3 31.5 23.4 24.9 22.2 24.3 
5 80820 mit t 54.3 49.3 30.7 23 26.8 21.7 26 
5 80303 mit t 224.2 26.4 51.6 49.8 29.5 21 24.5 20.1 23.9 
5 80951 mit t 54.4 50.1 32.8 23.8 25.9 22.8 24.7 
5 70126 mn t 46.2 50.4 31 22.6 25 20.6 23.5 
5 70224 mit t 53.1 50.7 31.6 24.4 25.2 22.7 23.6 
5 80824 mit t 52.7 51.1 c. 30.5 22.7 25.6 21.4 24.3 
5 10167 mit t 55.2 51.5 22.2 27.3 21 24.4 
5 80812 mit t 51.6 22.7 25.8 
5 80855 mit t 52.9 51.6 30.6 22.4 25.2 21.3 24.1 
5 80813 mit t 53.5 51.6 28.2 20.2 25.7 19.9 24.6 
5 10257 mit t 213.7 29.7 56.2 52.1 31.4 22.6 27.6 20.6 26 
5 10252 mit t 55.2 52.5 33.1 23.8 26.2 22.7 26 
5 30033 mit t 59.4 52.7 c. 32.6 25.3 29.1 22.9 27.4 
5 80812 mit t 53 23.6 26.8 
5 10112 mit t 49.9 54.3 c. 31 24.7 2B.7 22.8 c. 26.6 
5 81261 mn g 229.7 c. 26.7 53.3 54.3 32.1 23.6 25.5 22.6 24.5 
5 70062 mit t 58.9 54.6 33.4 25 28.1 24.1 27.2 
5 10994 mn t 231.1 30.5 58.1 55.4 33.8 25.8 27.6 24.3 27 
5 70224 mit t 61.8 56.6 34.5 25.2 30.2 23.9 29 
5 40017 mn t 61.4 56.7 24.8 c. 30.2 22.3 c. 28 
5 80848 mn t 60.3 57 33.5 25.3 28.6 24.4 27.9 
5 80931 mit t 68.7 57.3 25.1 31.3 24 
5 10257 mit t 69.1 58.1 31.4 24.8 28.9 23.2 
5 70121 mn v 60.3 58.5 30.8 23.4 28.9 22.3 28.2 
5 80936 mit t 62.7 58.7 33.6 24.5 29.3 24.7 29.3 
5 30583 mit t 238.7 30.1 64.5 58.8 25.3 c. 31.8 
5 80272 mit t 61.4 59.4 32.9 24.4 29.7 23.5 27.7 
5 (A) 70035 mn t 66.2 60 33.8 25.5 34.6 23.1 29.5 
5 10212 mit t c. 64 c. 61,2 36.7 27.4 30.6 25.3 29.7 
5 10259 mit t 21.2 
5 20031 mn t 22.1 24.5 
5 30021 mit t 22.9 29.5 
5 40021 mit t 24.8 28.4 
5 70035 mit t 24.8 
5 80142 mit t 29.7 22 24.6 
5 80856 mit t 25,2 
5 80934 mit t 27.8 20.1 22.6 
5 80956 mit t 29.3 21 21.7 
6 20168 mit t 48.4 43.5 20.6 23.2 19.2 22.9 
6 10092 mit t 221.6 23.8 50.4 47.7 29.5 21.8 24.5 19.6 22.7 
6 10080 mit t 54.7 52.4 28.9 22.1 26.3 21 25.5 
6 10152 mit t 59.7 53.8 24.5 28.8 22.3 27.7 
7 30574 mit t 53.6 49.4 22.8 25.9 21.4 24.6 



Appendix 2 
Caprine mandibular teeth measurements (after Davis 1992): breadth measured across 
both cusps rattler than separately at the first and second cusps, 
(ovc: caprine; ova: sheep; oa?: cf. sheep; cah: goat: M: missing) 

Period Context S~cles dP4-W Ml-W M2-W M3-W Ml/M2-W 

70313 ave 7.3 
10647 ave 7.8 8.3 

2 10332 ave 7.1 
2 10897 ave 7 
3 10392 ova 5.9 
3 20340 ova 5.8 
3 30847 ova 6.8 
3 30939 ova 6.3 
3 81324 ave 6.7 
3 10616 ave 7.6 
3 30550 ave 7 
4 10454 ave 8.6 8.5 
4 10353 001 5.4 
4 60153 ova 6.6 
4 70203 ova 6.3 
4 70230 ova 6.9 
4 80217 ova 6.7 
4 10738 ave 6.8 
4 11014 ave e. 5.7 
4 30786 ave 7.3 
4 30786 ave 7.2 
4 80131 ave 7.1 
4 60255 ave 7.9 
4 10738 ave 8 
4 30596 ave 7.7 
4 70202 ave 6.6 
4 80131 ave 7 
4 80223 ave 7.8 
4 10353 ave 6.4 
4 10353 ave 6.8 
4 10353 ave 7.4 
4 10526 ave 6.5 
4 10615 ave 8 
4 11603 ave 7.6 
4 11603 ave 7.7 
4 60255 ave 7.5 
4 70201 ave 7.4 
4 70201 ave 8.1 
4 70202 ave 6.8 
4 70202 ave 7 
4 70206 ave 8.1 
4 70208 ave 7 
4 70209 ave 6.4 
4 70209 ave 7.1 
4 70209 ave 7.7 
4 70230 ave 7.2 
4 70230 ave 8.1 
4 70240 ave 7.3 
4 70265 ave 6.6 
4 70286 ave 7.2 
4 70363 ave 7.2 
4 80144 ave 8.2 

5 10112 ove 6.5 7.8 
5 10953 ova 6.5 6.5 
5 40028 ove 6.6 6.6 7.3 
5 80951 ove 6.7 7.9 
5 10142 ova 6.2 
5 10157 ova 6.3 
5 10170 ova 6.7 
5 11213 ova 6.6 
5 30005 ova 5.9 
5 30007 ovo 6.9 
5 30013 ova 6.2 
5 30021 ova 6.2 
5 40257 ova 6.4 
5 40257 ova 6.6 
5 40257 ova 6.8 
5 70101 eah 7.1 
5 80145 ova 5.6 
5 80818 ova 6 
5 80830 ova 6.2 
5 80836 ova 6.6 
5 80846 ove 6 
5 80855 ova 7.2 



Appendix 2 
Capone mandibular teeth measurements 

Period Context S~cles dP4-W M1-W M2-W M3-W M1/M2-W 
5 80856 ova 6.7 
5 80935 ova 6.3 
5 80947 ova 6.2 
5 80950 ova e. 6.7 
5 80950 ova 5.8 
5 70121 ove 6.8 
5 70374 ove 7.1 
5 80820 ove 7.1 
5 80855 ove 7 
5 80866 ove 7.1 
5 10227 ove 7.6 
5(M) 10255 ove 7.8 
5 20032 ova 8.3 
5 80245 ove 8.1 
5 80935 ove 7.7 
5 80947 ove 7.5 
5 10081 ove 7.7 
5 10220 ove 7.8 
5(M) 10255 ove e. 8.2 
5 10308 ove 7.8 
5 10349 ove 7.2 
5 30009 ove 7.4 
5 30033 ove 6.7 
5 40013 ove 6.4 
5 70121 ove 7.8 
5 70130 ove 8 
5 80145 ove 7.4 
5 80166 ove 7.8 
5 80191 ove 7.7 
5 80808 ove 7.5 
5 80816 ove 7.7 
5 80823 ove 7.8 
5 80834 ove 7.1 
5 80847 ove 7.1 
5 80854 ove 7.8 
5 80855 ove 8.1 
5 80857 ove 7.3 
5 80868 ove 7 
5 80884 ove 8.4 
5 80904 ove 7.5 
5 80939 ove 7 
5 80946 ove 8.3 
5 80947 ove 7.6 
5 80948 ove 7 
5 80962 ove 7.8 
5 80963 ove 8.3 
5 10048 ove 7.9 
5 10109 ove 7.2 
5 10111 ove 7.9 
5 10132 ove 7.7 
5 10133 ove 8.4 
5 10142 ave 6.6 
5 10142 ove 7.3 
5 10155 ove 8 
5 10156 ove 8.8 
5 10157 ave 7.6 
5 10157 ove 7.9 
5 10157 ove e. 7.4 
5 10160 ave 7.3 
5 10160 ove 8.1 
5 10165 ave 6.6 
5 10167 ove 6.8 
5 10167 ove 7.8 
5 10175 ove 6.9 
5 10183 ove 7.6 
5 10185 ove 7 
5 10190 ove 6.4 
5 10205 ova 5.8 
5 10249 ove 7.8 
5 10252 ove 7.9 
5 10258 ove 6.8 
5 10258 ove 7 
5 10259 ove 7 
5 10264 ove 7.8 
5 10264 ove 8 
5 10264 ove 9.2 
5 10524 ove 8 
5 30009 ove 6.8 
5 30041 ove 8 



Appendix 2 
Caprine mandibular teeth measurements 

Period Context S~cles dP4-W Ml-W M2-W M3-W Ml/M2-W 
5 30304 eve 6.9 
5 40013 eve 6.9 
5 40013 eve 7.3 
5 40017 eve 8.4 
5 40021 eve 7.6 
5 40038 eve 6.9 
5 40254 eve 6.3 
5 40254 eve 7.7 
5 40257 eve 7 
5 40257 eve 7.1 
5 40257 ave 7.5 
5 40257 ave 8 
5 70035 eve 6.9 
5 70040 eve 8.5 
5 70062 eve 7.6 
5 70062 eve 7.8 
5 70101 eve 8.2 
5 70104 eve 7.1 
5 70106 eve 6.6 
5 70142 eve 6.8 
5 70158 eve 8.1 
5 70183 eve 7.2 
5 70221 eve 7.8 
5 80121 eve 7.9 
5 80145 eve 6.6 
5 80145 eve 7.6 
5 80191 eve 6.8 
5 80191 eve 7.6 
5 80802 ave 7.2 
5 80803 eve 7.5 
5 80806 eve 6.9 
5 80814 eve 6.8 
5 80815 eve 6.7 
5 80817 eve 6.3 
5 80822 eve 6.6 
5 80822 eve 7.6 
5 80823 eve 7 
5 80823 eve 7.7 
5 80830 eve 7.1 
5 80830 eve 7.3 
5 80830 eve 7.6 
5 80835 eve 7.9 
5 80837 eve 6.9 
5 80838 eve 6.6 
5 80841 eve 7.4 
5 80843 eve 7 
5 80846 eve 7.3 
5 80846 eve 7.9 
5 80847 eve 7.8 
5 80847 eve 7.8 
5 80852 eve 7.3 
5 80854 eve 7.3 
5 80854 eve 7.4 
5 80855 eve 7.1 
5 80855 eve 7.1 
5 80855 eve 8.3 
5 80857 eve 6.8 
5 80866 eve 7.6 
5 80867 eve 7.6 
5 80868 eve 7 
5 80869 eve 6.7 
5 80870 eve 7.3 
5 80891 eve 6.9 
5 80904 eve 6.7 
5 80904 eve 6.8 
5 80904 eve 7.4 
5 80904 eve 7.7 
5 80907 eve 7.5 
5 80907 eve 8.7 
5 80915 eve 7.4 
5 80915 eve 7.9 
5 80920 eve 7.3 
5 80920 eve 8.5 
5 80931 eve 6.4 
5 80931 eve 8 
5 80935 eve 6.8 
5 80935 eve 7.2 
5 80944 eve 6 
5 80946 eve 7.7 



Appendix 2 
Coprine mandibular teeth measurements 

Period Context Species dP4-W Ml-W M2-W M3-W Ml/M2-W 
5 80947 ove 8.1 
5 80950 ove 7.4 
5 80951 ove 7.1 
5 80951 ove 7.7 
5 80951 ove 7.9 
5 80952 ove 6.4 
5 80952 ove 8.3 
5 80956 ove 8.1 
5 80957 ove 7.4 
5 80961 ove 7.2 
5 80962 ove 6.8 
5 80964 ove 7.6 
5 80964 ove 8.1 
5 80964 ove 8.2 
5 80965 ove 6.8 
5 80969 ove 7.5 
5 81201 ove 7.8 
5 81258 ove 7.6 
5 81261 ove 7.3 
5 81318 ove 7.4 

6 10813 oa? 5.7 
6 10080 ove 8.1 
6 J(Xl80 ove 8.3 
6 10153 ove 7.3 
6 10153 ove 7.4 
&7 70238 ove 7 
&7 70238 ove 7 
&7 70238 ove 7.1 
&7 70272 ove 7.4 
7 30050 ovo 6.4 6.8 
7 10329 oo? 6.2 
7 10428 ovo 6.3 
7 30634 oo? 6.3 
7 10329 ove 7.2 
7 10052 ove 7.3 



Append~2 

Caprlna postcranlal measurements (after von den Drlesch 1976; Davis 1992) 
(ave: caprlne; ova: sheep; DO?: cf, sheep; cah: goot; Pf: proxlmal fusion; Of: distal fusion; 
f: fused; g: fusing; v: fusion visible) 

Perted Context Specles Elem Pf Df Measurements 

SlC GlP lG BG 
3 10453 ove sea e. '2!1.7 e. 23 
4 70333 ove sea 15.4 30.2 e. 22.5 18.8 
4 70240 ove sea e. 19.5 19.6 
4 70282 ove sea 19.6 31.5 e. 24.4 19.6 
4 70418 ove sea 19.6 33.6 e. 25.2 21.1 
4 70286 ove sea 20.4 34.5 26.1 21.5 
4 31044 ove sea 21.2 35.9 27.3 22.9 
4 10908 ove sea 21.8 21.6 
5 10133 ove sea 31.6 25.1 20.1 
5 10253 ove sea 27.4 20.9 
5 11508 ove sea 31.5 24.1 19.9 
5 80843 ove sea 15.6 
5 80858 ove sea 15.7 
5 70035 ove sea 17.6 c. 17.8 21.4 
5 70102 ove sea 17.7 
5 80962 ove sea 17.9 
5 10109 ove sea 18.1 e. 17.6 
5 80937 ove sea 18.5 32 23.5 20.2 
5 80303 ove sea 18.7 e. 21.5 c. 17.7 
5 30009 ove sea 19 19.2 
5 10995 ove sea 21 31.7 23.3 21.4 
6 10080 ove sea 19.1 
7 20206 ove sea 17.7 

Gl SO BT HTC Bd 
3 20062 ova hum 24.6 11.7 
4 70287 ove hum 22.7 11.3 
4 70321 ove hum 21.1 11.3 23.4 
4 40377 ove hum 24.7 12.3 26.3 
4 30879 co? hum 26.4 12.8 e. 26.9 
4 70200 001 hum 21.3 12.9 
4 70230 001 hum 27.7 c. 13.4 29.6 
4 70209 ove hum 15.3 
4 10998 001 hum '2!1.3 c, 15.7 30.7 
4 70416 001 hum 33.2 17.2 
5 10953 ova hum 26.3 26.5 
5 10264 ove hum 23.1 11.5 
5 10273 ove hum 25.3 11.6 26.3 
5 80858 001 hum 26.2 12.5 
5 10175 ove hum 26.4 13.1 27.5 
5 80860 oo? hum 26.8 13.2 
5 10046 ove hum 26.8 e. 13.6 
5 40004 ove hum 13.6 
5 80946 ove hum 27.3 13.9 
5 10198 ove hum e. 14 
5 80834 001 hum 27.4 14 
5 30304 001 hum 26.3 14.2 27.8 
5 70126 ova hum 27.6 14.2 '2!1.7 
5 80831 ove hum 31.1 14.3 
5 80962 ove hum 28.9 14.4 
5 30036 001 hum 14.6 
5 70125 001 hum 30.2 15.5 32 
6 10152 ove hum 28.2 14 
7 30574 ove hum 12.6 
7 10279 ove hum 12.9 
7 10076 ove hum c. 13,8 
7 10233 001 hum '2!1.2 14.9 30.5 

Gl SO Bd Bp 
4 70201 ove rad 26,6 
4 10908 ove rad 27.5 
4 60255 ove rad '2!1.5 
5 81261 ove rad 
5 80845 ove rad e. 146 c. 13.6 24.4 c. 26.2 
5 80199 ove rad 24.8 
5 10157 ove rad 25.8 
5 10202 ove rod 27.3 
5 80303 ove rad 149 15.5 27.6 '2!1.2 
5 10220 ove rad 27.7 
5 80303 ove rad 28.4 
5 10819 ove rad 16 '2!1.5 
5 10142 ove rad '2!1.7 
5 70183 ove rad 30.1 
6 40026 ove rad 26 



Append~2 

Caprlne postcronlol measurements 

Gl SO Bd Bdfus Od OEM WCM OEl WCl 
2 10332 ova mjc f 113 10.6 20.3 19.7 12.9 8.6 c. 9.6 8.3 9.4 
4 11263 ove mtc f 23.1 
4 30630 oo? mje f 126 11.6 23 22.4 23 10.2 10.9 10.2 11 
4 70424 ove mje f c. 22.8 10.2 11.3 
4 70287 ova mje f 22.4 22.9 14.5 9.6 10.5 10.1 11 
4 30630 oo? mje f 129 12 23.8 23.9 15.5 11.2 e. 11 10.5 11 
4 31044 ova mje f > 139 14.9 26.6 11.2 e. 11.4 10.6 
5 10386 oa? mjc f 124 12.5 15.6 10.4 11.3 
5 30029 ove mje f 23.2 10.8 10.8 10.8 
5 70120 ova mjc f 126 11.9 23.2 22.5 15.2 10.6 11 10.1 11 
5 80948 ova mje f 122 13.3 23 22.6 14.7 9.8 e. 11.1 9.5 11 
5 10994 ove mtc f 129 13.5 23.2 9.9 11.5 
5 80303 ova mje f 127 12.1 24.1 24.2 10.9 11.3 10.2 11 
5 80845 ova mje f 124 e. 14,8 25.8 26.3 10.2 12.2 10.6 12 
5 80867 ova mje f 24.2 24.2 16 10.6 11.5 9.8 11 
5 70034 ove mje f 25.5 25.3 e. 15.9 11.8 10.3 11 
5 10175 ove mje 9 c. 27.8 
5 80933 oa? mje v 28.2 28.3 18.5 12.6 13.5 12.2 13 
5 80956 eoh mje f 108 14.6 25.1 26.1 15.7 9.4 11.6 9.2 11 
6 10080 ova mje f 118 11.5 13.6 9.3 10 
7 30579 ova mje f 121 10.9 21.7 21.9 9.9 e. 10.1 9.6 10 

MIn pub Max pub LA LAR 
3 80200 ove Inn 6 7.2 c. 27.1 
3 10554 ove Inn e. 29 
4 80104 ove Inn 6.5 7.8 e. 28.7 c. 23.3 
4 10908 ove Inn 29 
4 70509 ove Inn c. 30 25.2 
5 70151 ove Inn 8.3 4 
5 80145 ove Inn 5.1 7.7 
5 80816 ove Inn 6.2 8.7 
5 80856 ove Inn 
5 80880 ove Inn 7.8 7.5 
5 70179 ove Inn 7.7 3.9 26.6 21.6 
5 80945 ove Inn e. 28 
5 10220 ove Inn e. 28.3 24.5 
5 10561 ove Inn c. 28.4 
6 10153 ove Inn 29.4 
6-7 70272 ove Inn 7.8 7.6 

Gl SO Bd Sp 
1 70313 ove jib 20.3 
1 10647 ova tib 22.3 
3 31079 oo? jib 25.5 
4 70387 oa? jib 20.1 
4 30703 oa? jib c. 21.3 
4 70373 ove jib 12.4 21.4 
4 80179 ave jib 23.2 
4 31001 oo? jib 23.6 
4 11051 ove jib 24.6 
4 11594 ova jib 24.7 
4 10526 oo? jib 14.5 25 
4 10908 oo? jib 26.3 
4 80219 oo? jib 26.7 
5 10993 ova jib 9 14.9 26.8 
5 70158 ove jib f 21.5 
5 80302 ova jib f 22.1 
5 20032 ove jib f 22.2 
5 80813 oa? jib f 22.2 
5 80824 ove jib f 22.6 
5 80300 ov? jib f 22.9 
5 80303 oa? jib f 23 
5 10337 oo? jib f 23.3 
5 80866 ove jib f 23.3 
5 70140 ova jib f 23.4 
5 80859 ove jib f 23.4 
5 70151 ove jib f c. 23.7 
5 80302 ove jib f 23.8 
5 80303 ova jib f 23.9 
5 10109 ova jib v 24 
5 80711 oo? jib f 24 
5 11385 ove jib v c. 24.2 
5 80948 ova jib f 24.3 
5 80303 ova jib f 24.5 

Gl SO Bd Bp 
5 80833 ove jib 24.5 
5 80940 ove jib 24.6 
5 30037 oo? jib 24.9 
5 10257 oa? jib 25 
5 80866 ova jib 25 



AppendIx 2 
Coprlne postcronlo! measurements 

GL SO Bel Bp 
5 11677 avo tlb f 25.1 
5 80907 ave tlb vf 25.1 
5 80947 avo tlb f 25.1 
5 10993 avo tlb f 25.3 
5 10090 ave tlb f c. 25.4 
5 80870 avo tlb f 25.4 
5 10156 ave tlb f 25.5 
5 10205 ave tlb f 25.6 
5 10230 oc? tlb f 25.6 
5 80302 avo tlb f 25.7 
5 80813 ave tlb f 25.8 
5 80837 avo tlb f 25.8 
5 80860 ave tlb f 25.9 
5 80957 avo tlb f 26.1 
5 40257 oc? tlb f 26.2 
5 80802 ave tlb f c. 26.2 
5 80935 avo tlb f 26.2 
5 80945 avo tlb f 26.2 
5 80947 ave tlb f 26.2 
5 10630 oc? tlb f 26.3 
5 11385 avo tlb f 26.3 
5 80812 ave tlb f c. 26.3 
5 70182 oo? tlb f 14.5 26.5 
5 70220 ave fib f 26.5 
5 80950 ave tlb f 26.5 
5 80821 ave tlb f 26.8 
5 80957 avo fib f 26.9 
5 80946 ave tlb f 14.8 27.1 
5 10170 avo tlb f c. 27.2 
5 10994 oo? tlb g f e. 224 15 27.2 e. 40 
5 40028 ave tlb f 27.2 
5 70120 oo? tlb f 15.9 27.2 
5 80834 ave tlb f 27.2 
5 80891 ave tlb v 27.2 
5 70102 oc? tlb f 27.5 
5 80952 ave tlb f 27.5 
5 70128 oo? fib f 28.2 
5 80803 avo tlb v 28.2 
5 80945 avo tlb f 28.9 
6-7 70055 aa? tib f 19.4 
6-7 70049 avo tlb f 23.8 

GLI 01 Bel 
1 10647 avo ost 27 14.8 17.1 
1 10821 oo? ast 29.2 16.2 19.2 
2 40143 ave ast 28.3 16 18.6 
3 30766 oo? ast 29.1 16.2 18.5 
4 70318 ave ost 31.5 17 
4 70375 oc? ast 33.6 17.7 20.5 
5 10156 ave ast 14.3 16.1 
5 10169 oc? ast 17.3 
5 80824 oo? ast 17.6 
5 10563 oc? ost 23.7 13.4 15.7 
5 10142 oc? ast 25.5 14.3 16.8 
5 80303 ave ost 25.6 14.4 15.5 
5 10111 oo? ast 25.9 14.7 16.2 
5 10102 ave ast 26.2 19.1 16.3 
5 40004 ave ost 26.2 16.8 
5 10156 oo? ast 27.3 17.7 
5 80303 oc? ast 27.6 e. 14.8 18.1 
5 10142 oc? ast 27.8 15.6 18.2 
5 10198 oo? ast 27.8 14.7 
5 10141 ave ast 28.3 c. 14.7 16.9 
5 40004 ave ast 28.8 16.3 18.5 
5 40021 avo ast 28.8 15.9 18.5 
5 10264 oo? ast 29.1 15.7 18.5 
5 10198 oc? ast 29.3 15.9 17.8 
5 10142 ave ast 30 
5 10177 ave ast 31.4 17.4 21.6 
5 70106 avo ast 31.8 18.6 20.7 
5 80907 ave ast 33.6 20.5 
6 10080 aa? ost 25.4 13.5 16.7 

GL 
1 10647 oc? cal 54.8 
2 10897 oc? cal 58.7 
5 80303 ave cal 47.7 
5 80843 oc? cal 53.3 
5 80957 ave cal 53.6 
5 30174 oo? cal 55.1 
5 80832 avo cal 57.7 



Append~2 
Coprlne postcronlol measurements 

GL 
5 70058 ova col 58.6 
5 80931 ova col 60.4 

GL SO Bd Bdtus Dd OEM WCM DEL WeL 
3 10430 ova mff 143 12.6 24.1 24.9 15.7 10.2 11.6 9.6 11 
4 10454 ova mff 143 11.4 22.7 22.9 16.4 10.2 e. 10.9 10.2 9.3 
4 70388 ova mff 144 12.5 24.7 17 10.6 12.2 10.6 11 
4 70245 oo? mff 134 12.7 10.7 
4 31044 ova mff > 149 13.4 c. 25.7 24.7 e. 16 10.1 11.6 9.7 11 
5 70214 oa? mff 10.8 21.8 8.5 10.5 8.7 9.9 
5 80843 ova mff 132 11.6 23.2 22.1 9.5 11.2 8.9 11 
5 80833 ova mff 137 10.6 23.7 22.6 16.3 10 11.5 9.6 11 
5 10227 ova mff 142 12 23 16.4 10.4 11.2 9.9 10 
5 70054 ova mff e. 143 11.8 e. 23 16.9 10.5 11 
5 80952 ova mff 153 12.5 24.7 24 16.4 10.9 11.6 10.6 11 
5 80807 ova mff 24.4 24.1 16.3 10.5 11.5 10.3 11 
5 80957 ova mff 24.5 24.2 10.1 11.4 9.5 10 
5 81300 ova mff 24.2 24.4 16.3 10.3 11.2 10.3 e. 11 
5 80856 ova mff 156 14 24.9 25.6 16.9 10.8 11.7 10.6 11 
5 80845 ove mff 25 25.3 16.9 10.6 12.2 10.2 11 
6 10DaO oo? mff 22 15 9.2 11 8.8 10 



Append!x2 
PIg mandibular teeth measurements (after Payne and Bull 1988) 

dP4 M1 M2 MJ M1/M2 
Pe, Context L We L Wa We L Wa We L Wa Wc L Wa We 

3 IOS17 16.8 9.8 10.3 
4 10241 9.2 
4 80132 17.5 8.5 
4 7= 9.1 
4 11226 9.5 10 12.7 13.5 
4 30879 c. 10.3 12.9 13.9 
4 10998 10.5 11 
4 20074 10.3 11.2 
4 70457 10.5 11.1 
4 70Em 10.7 11.6 
4 10998 c. 14.4 
4 70Em 13.3 13.4 
4 40380 30.3 14 13.9 
4 70418 36.7 15.6 14.8 
4 7= c. 32.9 14.9 
4 70Em c. 36.5 15 15.4 

5 80847 17 8.4 
5 80933 8.9 
5 80952 c. 16.5 8 
5 80952 c. 16.3 8.6 
5 70101 17.4 8.5 
5 10133 c. 14.6 9.6 10.1 
5 80847 17 8A c. 15.5 9.6 9.9 
5 80946 c. 17 8.7 c. 9.7 
5 80300 13.8 9.8 10.2 c. 18 12.4 125 
5 70101 9.8 10.6 
5 70224 10 10.9 
5 80874 c. 14.7 10.1 10.2 17.7 13.3 13.7 
5 70218 c. 16 10.1 10.7 
5 80935 8.3 10.1 10.8 
5 70183 10.2 10.6 13.6 13.5 
5 80936 8.3 10.2 10.6 
5 10254 10.3 10.8 
5 40021 10.3 11.4 
5 80961 c. 14.8 10.4 11.3 c. 20.4 13.9 14.4 
5 80837 15.8 10.4 11.1 19.2 13.7 14 
5 70232 8.8 10.5 11 
5 20032 10.6 10.8 13.1 13.2 
5 80847 c. 15.7 10.7 11.5 
5 80935 11.3 10.7 12.8 14.3 
5 80858 20.3 14.6 15.2 37.2 17.7 15.5 
5 80934 20.1 13.8 14.6 15-2 14.7 
5 8138:) c. 18.5 13.1 14.3 15.7 15.3 
5 80300 18.9 125 13.5 14.8 14.6 
5 10177 11.1 
5 10133 12.3 12.3 
5 70147 13.7 14.2 
5 70101 12.3 127 
5 10133 14.3 13.5 
5 10175 32.4 16.2 
5 40017 28.5 14.7 13.9 
5 70034 31.8 15.3 15.3 
5 80837 34 15.8 c. 15.2 
5 80952 26.6 14 12.8 
5 80841 c. 15.2 10.2 10.5 
5 10157 16.1 14.1 
5 10175 15.6 10.2 11.5 
5 10175 20.3 17.9 
5 10177 c. 14.5 9.5 10.2 
5 10186 c. 15.4 c. 10.3 11.1 
5 10186 15.7 9.9 10.8 
5 10386 15.7 10.4 11,2 
5 30007 20.4 13.1 12.8 
5 30012 15.4 10 
5 30037 17.5 10.1 11.3 
5 30304 14.7 
5 40017 18.3 12.5 126 
5 40017 18.6 12 12.6 
5 40018 14.8 9.3 10.2 
5 40021 20.8 13.9 14.5 
5 70034 10.3 
5 70034 20 15.8 16.2 
5 80823 15.7 10.5 11.4 
5 80838 19.8 13.8 14.2 
5 80845 14 

6 20169 10.2 11 13.3 
6 10092 10.4 11 



Appendix 2 
Pig postcranial measurements (after von den Oriesch 1976; Payne and Bull 1988) 
(PI: proximal fusion; 01: distal fusion; I: fused; v: fusion visible) 

Period Context Element PI 01 Measurements 

SLC GLP LG BG 
4 7fJ209 sea 24.2 
4 70321 sea 22.2 33.7 22.9 
5 80300 sea 23.6 35.4 
5 80801 sea 18.1 
5 80847 sea 24.4 
5 80915 sea 22.1 
5 10138 sea 22.5 c. 20.4 
5 10170 sea 18.2 28.6 Y 24 20.3 
5 10264 sea 21.4 31.1 22.4 
5 70120 sea 21.5 
7 20101 sea 19.2 

GL SO BT HTC BT 
4 10564 hum I 30.6 17.4 36.9 
4 70205 hum I 31.5 18.8 29.2 
5 80303 hum I 32.8 18.1 
5 10993 hum I 19.1 36.6 
6 10080 hum I 19.4 

GL SO Bd 
5 40021 rod 31 

GL SO Bd Bp 
4 70265 mc4 76.9 12.8 17.5 20.2 

LA LAR 
4 70331 Inn 31.2 
5 80303 inn 33.5 
5 10993 inn c. 31 

GL SO Bd Bp 
5 10993 tib v 184.4 18.4 25.6 43 

GLI 
4 10998 ast c. 42 
4 70203 ost 40.9 
5 10175 ast 38.2 
7 40250 ast 43.5 

GL SO Bd Bp 
5 80951 mt3 v 111.6 14.5 19.4 



Appendix 2 
Equid mandibular teeth measurements (after Dav~ 1987) 
(* tooth in mandible; M: missing specimen) 

Period Context Element Ll L2 L3 Wa Wb Wc Wd 

3 81246 P/M 
4 7rY227 P/M c. 27.5 12.6 c. 11.8 11.3 10.9 9.8 4 
4 80174 P/M 24.4 12.6 8.2 14 12.8 11.5 2.8 
4 8rY217 P/M 25.5 13.2 13.3 11.7 11.1 10.1 1.3 
5 70054 P/M 30.4 15.1 12.4 13.7 12.8 11.8 3.4 
5 70101 P/M 
5 701rY2 P/M 
5 701rY2 P/M 29.1 14.8 13.2 c. 12.2 c. 12 13 c. 5.5 
5 80151 P/M 27.6 13.7 10.1 12.2 11.7 10.6 2.1 
5 80812 P/M 23.7 12.9 7.6 13.8 12.3 11.6 3.3 
5 80856 P/M 23.1 12.8 7.2 13.7 13.8 11.5 3.1 
5 80858 P/M 25.2 13.3 9.3 14.3 13.2 12 2.5 
5 80891 P/M 29.4 15.8 14.7 13.9 15 13.4 6.7 
5 80911 P/M 28.2 13.2 12.9 12.4 11.6 5.9 
5 80956 P/M 24.9 18 9.3 14.3 13.5 12.7 3.3 
5 80964 P/M 26 14 12.2 11.7 12 10.6 3.9 
5 80964 P/M 
6-7 7rY238 P/M c. 22.2 c. 13.7 7.2 c. 13.5 c. 11.8 11.1 3.1 

3 10728 P2/P3 12.8 12.6 
3 30900 P2 c. 31 12.4 14.7 15.4 14 c. 6.1 
4 7rY265 P2 
4 7rY265 P2 29.8 15.1 c. 16 10.5 14.2 13.1 c. 7.4 
5 40004 P2 
5 701rY2 P2 30.9 14.1 c. 8.7 c. 12.5 c. 13.8 11.7 
5 70112 P2 
5 8rY272 P2 33 12.5 15.8 11.6 14.1 13.8 8.3 
5 80834 P2 28.5 13.6 12.7 13.3 14.1 11.5 7.4 
5 80932 P2 30.8 13.9 15.3 13.9 15.3 11.6 c. 7.2 
3 30900 P3 c. 27.5 c. 16.7 10.6 15.4 c. 15.9 14.7 3.5 
4 7rY265 P3 
4 7rY265 P3 c. 26.7 c. 13.5 15.2 15 13.2 6.2 
5 8rY272 P3 28.5 16.6 13.2 15.4 15.6 14 7.8 
5 80932 P3 26.6 15.4 13.5 14.4 14.8 13.6 7.3 
3 30900 P4 c. 25.7 15 9.2 c. 15.6 14.6 13.1 3.1 
4 7rY265 P4 c. 26.6 14.9 c. 17 14.1 14.6 17.3 5.2 
4 7rY265 P4 c. 28.9 17 9.8 14 12.6 11.8 3.7 
5 8rY245 P4 25.5 13.4 11.6 13.6 14.6 12.5 5.3 
5 8rY272 P4 26.4 15.9 11.3 15.6 15.8 13.8 6.5 
5 80932 P4 26.2 14.6 12.1 14.8 c. 15.4 12.8 6.5 
5 20035 P4? 

4 30603 Ml/M2 33 17.1 c. 12 15.7 13.6 12 3.6 
5 lrY209 Ml/M2 26.3 9.2 17.8 2.6 
5 1= Ml/M2 24.5 13.3 11.2 c. 13.2 12.5 11.4 3.2 
5 lrY254 Ml/M2 27 15.2 10 15.5 14.7 13 4 
5 30040 Ml/M2 26.3 11.8 10.5 11.8 11.4 10.2 4 
5 20035 Ml/M2 
5 803rY2 Ml/M2 24.3 14.5 7.2 14.1 11.9 2.9 
3 30900 Ml 23 12.3 7.2 c. 13.1 11.8 11.1 2 
4 7rY265 Ml 24.3 13.3 8.4 13.4 8 11.2 3.5 
4 7rY265 Ml 16.7 13 12.5 12.5 11.3 6.2 
5 8rY245 Ml 24.5 12.5 8.4 13.2 12.9 11.2 2.7 
5 8rY272 Ml 25.2 14.3 7.5 15.4 13.4 12 3.5 
5 80874 Ml 22.7 12.1 6.2 13.5 13 11.6 2 
3 30900 M2 23.1 12.6 7.2 c. 15.1 12.4 11.5 2.8 
4 7rY265 M2 c. 24.6 14.4 9.9 13.4 12.6 11 3.3 
4 7rY265 M2 13.4 12.4 11 9.6 10 5.4 
5 8rY245 M2 24.3 11.4 9 12.4 12.9 11.6 2.7 
5 8rY272 M2 24.2 12.5 8.2 13.6 12.7 11.7 3.9 
5 80874 M2 24 13.2 7.4 13.6 13.1 10.9 2.4 

3 30900 M3 30.3 11.3 8.6 11.6 10.9 10 2 
3 81351 M3(M) 25.2 16.6 8.8 10 9.2 7.9 1.2 
4 lrY284 M3 c. 22.7 11 c. 10.4 8.4 8.4 4 
4 30895 M3 c. 26.2 10.5 9.8 10.4 c. 8.7 7.6 c. 3.7 



Appendix 2 
Equid mandibular teeth measurements 

Period Context Element Ll L2 L3 We Wb Wc Wd 

4 11019 M3 30.5 12.1 c. 11.8 12.2 10.9 9.8 3 
4 70265 M3 19.6 12.1 c. 11 11.8 11.6 10.4 2 
4 70227 M3 
4 80174 M3 31.2 13.3 10 13 c. 12.7 11.2 1.7 
4 80132 M3 30.7 12.3 8.1 10.5 9.7 2.4 
5 80245 M3 29.3 11.3 11.6 11.5 10.8 10.3 3.1 
5 10254 M3 31.5 12.9 c. 9.6 c. 13 12.7 10.8 5 
5 40004 M3 29.5 13.3 11.9 11.5 9.9 9.7 4.4 
5 70101 M3 
5 70169 M3 34.5 17.1 11.3 
5 80272 M3 29 12.6 10.3 12.8 11.8 10.5 4.7 
5 80300 M3 27.1 11.8 10.5 11.4 10.2 9.3 4.3 
5 80874 M3 29.8 12.4 9.1 14.1 c. 13.4 12 2.3 
5 80920 M3 31.5 11.6 9.6 13 11.8 10.8 3.6 



Appendix 2 
Equid postcranlal measurements (after von den Drlesch 1976) 
(Pf: proximal fusion; Of: distal fusion: f: fused; g: fusing; v: fusion visible; M: missing specimen) 

Period Contexl Element PI Dt Measurements 

SLC GLP LG BG 
4 60149 sea 53.5 79.9 49.8 43.4 
4 10908 sea 60.4 53.1 47.6 
4 70331 sea 72.6 47.4 34.3 
5 70121 sea 56.8 80.1 50.4 43.5 
5 10993 sca 58.1 39 
5 30845 sea 
5 80937 sea 60.3 
6 20169 sea 55.1 89.2 52.6 41.8 
6 10152 sea 79.2 50.2 38.9 
7 20067 sca 47.3 

GL SO BI HIC 
4 30623 hum 29.3 
5 80156 hum c. 31.4 
5 80831 hum 30.6 
5 80934 hum 62.2 29.7 
5 80947 hum 74.7 35.6 
6 20054 hum 60.5 30 

GL SO BFd Bd Bp 
3 20082 rad v 288.1 31.5 65.5 
4 70317 rad 31 73.3 
4 10564 rad 283.2 31.4 57 c. 66.6 74.3 
4 70265 rad 59.4 c. 66.6 
4 70453 rad 66.2 
5 30907 rad 62.5 
5 30845 rad v 34.7 70 
5 81054 rad t 325.2 37.2 60.1 70.7 

GL SO BdF Bd Od Op Bp LI 
4 70317 mlc 205.4 27.8 44.3 42.3 34.1 30.8 43.9 
4 10636 mlc 232.3 39.4 46.8 35.7 33.2 
4 70257 mlc 41.4 33.4 
4 70287 mlc 45.3 44 35.3 
5 70374 mlc 220.1 34.1 51.1 47.8 35.8 
5 30037 mlc 226.6 31.6 46.1 45.5 35.7 48.6 
5(M) 70131 mlc 45.7 44.8 35.6 
5 81054 mlc 44.9 44 
5 70260 mlc c. 44.7 c. 44.4 
6 10153 mlc 211.3 31.3 48.2 46.5 
6 20099 mlc 41.1 40.4 30.4 

LA LAR 
4 70418 Inn 74.6 65.4 
4 30904 Inn 63.3 57.4 
4 30891 Inn c. 57.6 
4 70230 Inn 65.2 58.8 
4 70379 Inn 65.8 c. 56.6 
4 70345 Inn 65.2 
5 10993 Inn c. 65 
5 30845 Inn c. 64.5 
5 70102 Inn 67.6 62.2 
5 80962 Inn c. 84.8 73.9 
6-7 70272 Inn 

GL SO Bd 
3 10809 tem 98.7 
4 10908 tem v? 34.3 80.1 
4 20073 tem 81.3 
5 81261 tem 37 82.7 
5 80957 tem 
7 40272 tem 31.4 74.2 

GL SO Bd Od Bp 
1 10821 fib 354.8 40 47.3 c. 87.9 
3 30293 nb 344.6 42.7 75.3 
4 10636 nb 38 70.1 c. 43.1 
4 30812 lib 37.9 69.3 45.9 
4 20046 lib c. 340 34.1 64.4 38.8 
4 70230 lib 68.7 
4 30603 jib 
5 10630 fib 38 71.7 
5 81314 lib 9 66.6 
5 80831 lib t 41 
5 80932 fib t 65.3 37.5 



Appendix 2 
EquId postcranlal measurements 
(Pf: proxImal fusion; Df: distal fuslon: f: fused; g: fusing; v: fusion vis!ble) 

Period Contexl Element Pf Dt Measurements 

GH GB 1m! BFd 
4 11432 ost 46.1 57.8 55.3 
4 70317 os! 55.4 55 56.3 46.6 
4 10353 ost 60.4 59.8 59.4 53.1 
5 80950 os! 51.8 51 52.3 
5 10993 os! 52.6 54.2 52.3 46.5 
5 70103 os! 54 54.4 53.1 
5 70194 as! 55.6 57 56.4 48.2 
5 80963 os! 56.7 58.5 57.4 49.8 
5 80965 as! 56.9 61.5 56.3 51.3 
5 80889 as! 58.6 c. 65.8 60.6 
5 10156 as! 58.1 58.4 49.1 
5 70168 as! c. 58.5 
6 10080 os! 57.3 59.7 58.3 51.6 

GL 
5 80952 cal 107.6 

GL SO BFd Bd Od Op 8p 1I 
4 60148 mit 249 27.4 43.4 34.1 242 
4 30904 mit 284.8 31.2 50 48.6 54.7 
4 70265 mit 267.9 30.2 47.2 45.3 36.7 41.2 48.1 
4 70453 mit 205.7 27.8 c. 44.5 34.2 44.2 
5 80957 mit 267.3 31.2 50.5 49.6 36.6 
5 (M) 10630 mit 239 25.9 39.8 20.7 41.4 234 
5 30037 mit 46.9 44.4 
5(M) 70128 mit c. 254.4 28.4 45.8 44.9 36.8 

4 10353 m!p 44.8 42.8 33.1 
4 80149 m!p 46.7 44.9 
5 10219 m!p c. 48.6 
5 40021 m!p v 43.7 42.5 
5 70182 mtp t 46.6 
6 10153 m!p t 43.8 

GL Bp Op SO Bd Od 
4 70230 pI 76.8 52.1 36.4 31.6 42.3 24.2 
4 70453 pI 77.5 50.1 31.4 32 42.7 
4 20073 pI 90.9 57.7 37.7 36.6 48.6 
5 70155 pI 78.2 49.2 32.7 32.4 43.3 21.8 
5 80951 pI 80.7 53.7 36 33.4 44.7 24.1 
5 10630 pI 83.4 53.2 39.2 33.7 43.4 24.9 
5 30041 pI 87.5 52.8 36.5 33.4 46.3 24.3 
5(M) 10283 pI 51.6 35.2 
5 70149 pi 32.6 31.6 
5 80141 pI 31.3 
5 80269 pI 28 
5 80806 pI 47.2 30.3 29.9 39.5 
5 80952 pI 28.8 
6-7 70238 pI 77.1 51.6 31.8 33.9 45.2 21.5 

GL Bp SO Bd 
4 70317 p2 41 48.9 42.4 47.6 
5 10048 p2 44.5 51.6 43.3 49 

GL Bp BFp Op SO 
4 20046 p3 
5 30029 p3 39.7 45.9 39.4 27.4 c. 40.2 
6 20099 p3 60.3 



Appendix 2 
Dog mandibular and maxillar measurements (after von den Driesch 1976) 
Co associated mandibles; M: missing specimen) 

Measurements 
Mandible Height 

PI P2 P3 P4 MI M2 M3 Pl-P4 P2-P4 Ml-M3 P1-M3 P2-M3 between 
Per. Context l W l W l W l W l W L W l W Ml-M2 

11455 21.5 8.4 37.9 32.2 c. 33.7 c. 71.6 c. 65.1 18.6 

3 10554 7.1 3.4 8.2 4.1 16.5 6.1 c. 5.5 4.6 25.2 c. 21.2 c. 21.2 c. 46 7.4 
3 30777 7.7 3.8 9.4 4.6 10.5 5.5 c. 18.6 7.6 c. 7.6 C. 5.4 31.2 27.3 c. 32.5 15.8 
3 31155 4.2 3.3 7.2 3.9 8.9 4.4 11.1 5.4 18.7 7.4 c. 31.9 27.1 c. 14.7 
4 10245 19.6 8.2 c. 8.2 6.1 c. 3.8 3.5 30.5 
4 60267* 22.7 c. 22.7 44.5 
4 60267" 67.5 22.9 44 
4 70231 17.6 6.9 
4 70321 8 6.4 23.3 
4 70361 c. 22 9.3 c. 9.2 6.6 
4 70469 9.7 5.2 18.8 7.8 5.7 29 17.9 
4 70469 8.5 4.4 9.8 5.3 18.9 7.4 7.3 5.2 c. 35.6 c. 30.4 64.7 18.1 

SCM) 10264 10 5.2 11.2 6.3 21.2 9.4 8 6.2 35.5 Y 30.6 Y 33.3 c. 66.8 62.8 c. 21.7 
SCM) 10264 8.3 4.4 11.2 6.3 c. 20,9 9.1 8.2 6.3 35.1 c. 30.7 c. 33.8 c. 66.6 62.3 21.5 
5 70147 21,1 8.9 5.2 4.3 33.7 22.4 
5 80303 10 4.9 12.4 5.5 12.4 6.3 24.2 9.7 9.2 6.8 44.4 39.2 c. 29.2 
5 80706 c. 12.5 5.7 13.3 7.4 24 c. 10.6 
5 80812 c. 8 4 c. 9.6 4.7 c. 17.1 6.5 5.9 c. 5 28 53.1 14.6 
5 80812 7.7 3.8 17.2 6.6 c. 5.5 4.9 c. 3.7 3.4 c. 26.9 c. 25 52.1 15 
5 80815 3.8 2.9 c. 7.2 3.9 c. 19.1 c. 8 8 6.3 31.7 28 29.7 c. 60.6 c. 56.4 19.4 
5 80950 6.8 3.3 7.5 4 8.5 4.6 6.2 5.1 c. 32 27.5 c. 25.3 c. 56.4 52 15.6 
5 81313 22,5 9 40.9 35.6 
5 20235' 4.8 3.5 9.3 4.8 c. II 5.2 c. 11.7 6.3 c. 22.7 8.6 c. 9.8 6.8 40 34.4 36.6 c. 74 c. 68.3 
5 20235' 4.7 3.5 9 4.8 10.4 5.1 11.7 6.4 c. 23 8.8 c. 9.6 7 c. 40.1 34.2 c. 36.8 c. 73.5 68.3 c. 23.2 

Maxilla 
3 30777 c. 15.7 c. 8.4 c. 11.6 12.5 
SCM) 80870 25.4 14.4 8.8 11.5 



Appendix 2 
Dog postcranial measurements (after von den Driesch 1976) 
(Pf: proximol fusion; Of: distol fusion; f: fused; M: missing specimen) 

Period Context Element Pf Of Measurements 

SlC GlP lG BG 
5 11385 sco 21.6 26.3 24.2 15.3 
7 20235 sco 22.4 28.3 17.6 
7 20235 sco 22.6 27.8 

Gl SO BT HTC Bd Bp Op 
3 70377 hum f 8.6 8.8 c. 19.2 
3 70377 hum f 16.1 
4 70419 hum f c. 30.4 
5 80709 hum f 173.5 13 22.7 12.2 32.7 30.8 40 
5 80709 hum f c. 18 17.2 
5 11385 hum f 10.8 29.5 
7 20235 hum f 10.8 c. 21.2 11.3 30.4 28.5 39 
7 20235 hum f 175.9 10.4 c. 21.4 11.3 29.6 28.9 39.2 

Gl SO Bd Bp 
4 11603 rod c. 156.9 12 17.6 
7 20235 rod 176.3 12 22.6 17.8 
7 20235 rod 12.2 22.7 17.8 

Gl 8PC SOC OPA 
4 80311 uln c. 14.7 
5 81256 uln c. 12.2 15.6 18 
5 80709 uln 198.6 20.8 25.5 
5 80709 uln 20.3 c. 29.7 33.8 

Gl SO Bd 
7 20235 mc2 58.4 8.7 
4 11603 mc3 61.4 9.1 
7 20235 mc3 67 8.4 
4 80110 mc4 44 5.5 8.4 
7 20235 mc4 66.7 8.3 
7 20235 mc5 55.5 8.8 

LA LAR 
4 70230 Inn 17.6 15.2 
4 10269 inn c. 18.3 
5 70125 inn 15 
6 10080 Inn c. 26 20.5 
7 20235 inn c. 23 c. 21 

Gl SO 8d Bp OC GlC 
1 11455 fem 8.7 
4 70230 fem 8.5 25.1 12.7 
5 80931 fem f 10.6 c. 14.2 
5 10630 fem f 14.3 33.8 183 
7 20235 fem f 11.4 29.4 37.4 17.6 
7 20235 fem f 183 11.4 30 36.9 17.4 

Gl SO 8d Bp Op Od 
5 80166 tib 25.5 19.4 
5 10201 tib 29.3 
5 70173 tib 8 14.6 10.3 
5 10201 tib 19.1 14.9 
5 80709 tib 16.3 
4 30895 tlb 9.8 
4(M) 70252 tlb 10.1 c. 14.6 
6 20290 tib 37.8 
6 20290 tib 38.2 
6 10813 tib 7.2 20.8 
7 20235 tib 189.9 11.3 21.6 32.3 
7 20235 tib 191.9 11 21.6 32.5 

Gl 
7 20235 ast 26.9 
7 20235 ost 26.8 



Appendix 2 
Dog postcranial measurements 

Period Context Element Measurements 

GL 
5 10104 col c. 38.7 
5 10133 col 25.2 
5 70192 col 32.4 
7 20235 col 43.6 
7 20235 col 43.4 

GL SO Bd 
5 80709 mt2 88.3 7.5 11.2 
7 20235 mt2 64.5 8.5 
7 20235 mt2 64.5 8.5 

7 20235 mt3 71.9 8.5 
7 20235 mt3 72.1 8.7 

7 20235 mt4 72.6 8.2 
7 20235 mt4 72.7 8.1 

GL SO 8d 8p 
4 60238 pl c. 25.5 5.9 
5 10104 pl 20.8 7.2 4.4 6.4 
5 10144 pl 29 9.8 7 8.5 



Appendix 2 
Cat, hare, badger, postcranlal measurements (offer von den Driesch 1976) 

Period Context 

MHenglh Height 
alveolus behindMl 

2 10776 Cat mond 6.2 8.5 

GL SO Bd Bp Op 
7 Cat hum 89.5 5.9 17.1 15.3 19.1 

4 10866 Cat tib 86.6 4.8 10.5 14.9 

5 70260 Hare lib 16.2 
5 80953 Hare tib c. 11.5 
5 80961 Hare lib 11.8 

5 11672 Badger fem 10.2 26.2 



Appendix 2 
Deer measurements (after von den Driesch 1976; Davis 1992) 
(Pf: proximal fusion; Df: distal fusion; f: fused; .. measurement taken above burr) 

Period Contex Elem. PI Of V1easurements 

Roe deer Min.d" Max.d.~ Clre.· 
5 10994 antler c. 20 c. 22 c. 66 

SlC GlP lG BG 
5 80843 sco 17.6 29 20.6 21.4 

Bp 
5 10160 rod 25 

Gl SO Bd BdF Od OEM WCM DEL WCl 
4 10997 mlc 153.5 11.8 18.8 19.7 18.8 9.8 c. 9 c. 9.6 8.7 

Fcllowdeer Min.d. Max.d. Cire" D. coronet 
4 antler c. 145 c. 3.7x4.7 

Red deer Mjn.d.~ Mcx.d.~ Clre: 
5 10994 antler c. 22.4 37.2 c. 106 

Gl SO Bd BT HTC Bp 
5 70260 hum c. 52.3 c. SO.5 
5 80934 hum c. 51.3 30.1 
5 70374 lib 47 
5 81270 tib 26 
5 70035 pi 60.8 16.4 19.5 21.9 
6-7 70238 fem c. 25.7 



4 70469 tbt 922 4.6 9.1 8.8 147 
5 81327 tbt 11.6 10.3 

I
-.. 
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Appendix 1 

Bird measurements (after von den Driesch 1976) 

(Pf: proximal fusion; Df: distal fusion; f:fused; g : fusing) 


Period Context Element pf Df GL SD Bd Dd Did B[2 Dp Di[2 

Dom estic fowl 

5 40017 cpm 12.3 


• 4 30904 hum 6 


• 

4 70323 hum 65.3 5.9 13.3 
4 70469 hum 6 17.1 
5 80824 hum 21.1 
5 80857 hum f 13.6 

• 
5 80859 hum f 15.3 

5 70 125 hum g 14.2 

6 10092 hum f 13.2 

5 80936 rod 2.7 6.1 


• 

5 80300 uln 58.9 3.6 84 
5 4002 1 uln 10.2 
5 70130 uln 88 
5 70182 uln 8.7 
3 10546 fem 16.6 11.6 
4 80110 fem 13.4 11.4 

4 30904 fem 63.2 5.6 11.8 10.2 

4 30904 fem 67.8 5.7 12.5 10.4


• 4 30904 fem 69.5 5.5 12.6 9.8 


• 

5 80835 fem 13.3 
5 30304 fem c . 15.9 
5 10227 fem 15.2 10.5 
5 20035 fem c . 16.1 

• 

5 10259 fem c . 139 
5 40028 fem 16.4 
3 20062 tbt 184 
4 11667 tbt 10.4 11.1 
4 30904 tbt 88.6 4.7 9.1 9.3 
4 30904 tbt 96.6 5.2 9.6 103 

5 8093 1 tbt 10.1 

5 10273 tbt c 105.3 6.2 10.2 11


• 5 10138 tbt 10.8 11.3 


• 

4 70230 tst 12.3 
5 80821 tst 13.9 
5 80903 tst 12 
5 70034 tst 13.8 
5 70034 tst 15.9 

Dia 
5 40018 inn c . 8.3 

• Duck 
5 70058 cpm 7.7 

5 40018 hum 15.1 

5 70034 rad 73 .6 3 6.4 


~ 4 70331 tst 47 .4 4.4 9.4 9.8 

Goose 
4 70419 fem ( ( 69 7.1 17.2 13.5 162

• Ea gle 
5 80272 fem 29.4 17.5 

Buzzard 
4 70230 cpm 64.6 15.1 9.4 
4 30786 hum 18.1 
4 30786 hum 119.6 7.3 18.4 21.3 
4 30786 uln 128.3 5.6 107 12.8 14.1 
4 30786 fem 7 17.1 12.5 15.8 89 
4 30786 fem 78.6 6.6 16.5 12.4 15.2 8.8 
4 30786 1st 80.5 5.4 14.3 14.2 

Rook/crow 
4 70469 cpm 53.1 13.4 
4 70469 hum 67 
4 70469 hum 69.4 6.8 17 
5 70260 hum 14.2 
4 70469 uln 5.2 10.9 12.2 
4 70469 uln 84 .4 5.2 10 12 
5 70260 uln c. 10.5 9.7 
4 70226 (em 49.4 4.6 9.9 7.8 9.5 6.4 

Crow/rook 

4 70469 (em 4.9 11.4 9.6 

4 70230 tbt 4.4 8.6 8.2 




Appendix 1 
Bird measurements 

Period Context Element GL SD Bd Dd Did Be Dp Di~ 

Crow/rook 
4 70469 1st 10.2 
4 70469 1st 60.6 3.9 10.2 
5 70260 1st 9.7 

lm 
4 70469 crc 43.4 

Dla 
4 70469 Inn c. 7 

ct. Woodcock 
5 70260 hum 10 



ScoIe-Dickleburgh: Ust of faunoJ specimens tost durlng reorganISation of AML laboratory. Fortress House. London (Dec. 1996/Jan. 1997) 
(specJmens Identified ~ metric Appendices \.Yfth M (miSSIng); additional metric Information Included In thls table. In mm) 

PropOrtion Toothwoor 
Context Taxon Element SIde Port ofbone-% pf Of dP4 P4 Ml M2 Ml/2 M3 Notes 

10030 Bos taurus metacarpal distal 40 flaring and different length of condyles, see diagram; comlvore gnOVVlng 
10169 Equus sp. P2-maXiliar 100 wom to bose of crown; mOderate abrasion 
10169 Equus sp. P2-moXiliar 100 
10169 Equus sp. P2-maxillar 100 
10255 Qvis aries/Capra hlrcus M2-mandlbular 100 9A probably associated With M3. pOSSlble growth arrest 
10255 Ovis aries/Capra hlrcus M3-mandlbular 100 6AJ7G possible growth arrest 
10259 Bas taurus metapodlal dlstal epiphysis -10 ebumatlon on articular surface 
10264 Canis famlliarls mandible with teeth 100 with P3-M3; aboral side of canlna.condyle 104.5 (von den Drelsch meas. #4) 
10264 Canis famlliarls mandible with teeth 100 with P2. P4-M2; wear Indicates c. 1 year; aboral side of canlne-condyle 104.9 
10283 EquusSP. proximal phalanx proximal 80 f many osteocytes. possibly arthritic 
10353 Bas taurus metacarpal distal 20 exostoses, possibly age related; modern damage 
10425 Ovls aries/Copra hlrcus mandible with teeth P3-M3 40 8A 9A 9A 7A P2 absent; Ml-M3 c. 45.9 
10630 Equus sp. metatarsal 100 chopmark on medial dlstal shaft; GU 237.1; U 234.4?; Bp 41.4 
11788 cf,Nsarles cranium frontal 50 homles sheep?; possibly chopped longitudinally 
60180 Equus sp. ma)dlla with teeth 
70101 Equus sp, M3-mandlbular crown 50 von den Drelsch measurements: L 33.8; B c, 14.4 
70102 Equus sp, dP2-mandlbular 100 resorption of roots 
70102 Equus sp, P2-mandlbular crown 50 Intemal fold Is tlnyv shape,extemal fold shoW'S no penetration 
70105 Bos taurus middle phalanx 100 heavy development of osteocytes and lipping 
70112 Equus sp, P2-mandlbular 100 crown height Is very low",18.3, poSSIble bit wear, see text; von den Drelsch l31 ,5; B c.16,6 
70128 Equus sp, metatarsal 100 spaVln.heovy growth of osteocytes at pro)dmal end, GL Is approximate 
70131 Equus sp, metacarpal? distal 30 possibly sown transversally through distal shaft 
70252 Canis famillaris '''0 distal 80 transversal flnecuts on anterior aspect above articulation 
70265 Equus sp, mandible with teeth P2-M3 60 Comlvore punctures?, moderate abrasion; Ht from P2=47.4mm 

P2-P4 87,1; Ml-M3 80.8; P2-M3 c, 168.1; Ht at M1 722; Ht behind M3 96,6 
70265 Equus $p, mandible 'WIth teeth Inclsor-M3 60 P20nd P.4 wom,P3 Is erupting. 135 unerupted; Ht trom P2=51 ,7mm; P2-P492,2 
802.45 0vIs aries/Capra hlrcus mandible 'WIth teeth dP2-M3 70 145 14A lOB llG With P2-M3,extreme wear ora!-aboral. swellJng bucca! and lingual; P2-M3 70,9; Ht at Ml 36.1 
60821 Bostaurus prOXimal phalanx 100 osteocytes at distal end and flaring 
60821 Bostaurus middle phalonx 100 osteocytes prOxImal and distal ends. tlarlng at prOxima! end 
B0834 EquusSP, centrotarsale 100 chop/cut on prOximal articular surface 
80847 ct. Gallus gallus humerus 100 f osteopetrOSIs 
80849 ct. Gallus gallus humerus 100 f osteopetrosis 
B0855 0vIs aries/Capra hlrcus mandible 'WIth teeth P2-M3 50 lSA lSA lSA llG uneven wear.see dlag; P2-P4 19.2; Ml-M3.43.3; P2-M3 62,2; Ht at Ml 20.5: Ht behind M3 31 
60870 Canidae maxilla 'WIth teeth P4-M2 30 With P4 and M2.slze of Canis lupus. Ml-M2=22.4mm 
81351 Equussp. M3-mandlbular crown 50 very small, Internal fold v-u shape,external fold complete penetrat10n 

Worked specimens 
101.41 mamma worked bone, possible pin 
70105 mammal bone fragment with polished end. possible use os awl 
60826 monmal worked bone, possibly to" pin? 
80867 mammal worked bone, possibly tor pin?, see sketch 

Abbreviations: Pf-proXimal fusion; Df-dlstal fusion; f-fused 




