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appropriate packaging of the shellfish, and rapid, reliable
transport which would have been essential, might well have
been the responsibility of the Romans because the speed with
which this commodity would have to travel, and the long
distances involved, would have necessitated a high degree of
organisation and effort. It would probably have been a
lucrative enterprise that depended on good roads, fast
animals and a ready market for oysters.

That the merchandise arrived in good condition is attested by
the fact that they were still alive on arrival at Tort Hill - with
their two valves still held tightly shut and causing problems
with opening. If the oysters had been dead their shells would
have gaped, and the easily-removed meat would probably
have been cooked in highly flavoured sauces to disguise its
lack of freshness.

The fresh condition of the shells shows that they were not
subjected to physical or chemical erosion on the surface after

disposal but were rapidly buried in soil conditions that were
favourable to their preservation.

In the centuries immediately prior to the Roman invasion and
occupation of Britain, and after their departure, oysters were
mostly eaten in large numbers only in settlements close to
the coast. Inland, oysters are recovered in smaller numbers
and less frequently from sites belonging to these periods.
Whilst there is no positive evidence to account for the
scarcity of oysters in late Iron Age and the Saxon inland
sites, undoubtedly a major factor in their widespread
distribution across Britain during the first four centuries AD
was the Roman road network and transport system. It was
not until the early middle ages, when, possibly, the
introduction of new oyster farming techniques produced
oysters that would keep better over longer distances, could
they be sold in larger quantities further from the coast. And
not until the introduction of the railways in the 19th century
were oysters as widely available again as in the Roman period.

N

THE ANIMAL BONES
by Umberto Albarella

Summary

Small assemblages of animal bones were hand-retrieved
from the Roman sites of Norman Cross, Tort Hill East and
Vinegar Hill, and from the late Iron Age and Roman site of
Tort Hill West. In all periods most bones derive from the fills
of ditches associated with rural settlements. The majority of
the bones belong to the main domestic mammals - cattle,
sheep, pig and horse. There is no evidence of major changes
in the frequencies of these species between the main phases
of occupation. Unusually for British Roman sites horse
bones were abundant. This might be related to a specific
function of these sites possibly due to their location near the
Fens and along Ermine Street. Neonatal bones of all the main
species suggest that these were - at least in some periods -
reared on site. Butchery marks were found on bones of all
periods, but a peculiar pattern, typical of Roman sites across
Europe, was only found at Tort Hill East in Period 2.

Introduction

A total of 104 kg of animal bone was collected from four of
the sites as follows:

Norman Cross: 5.5 kg
Tort Hill East: 41.5 kg
Tort Hill West: 38 kg
Vinegar Hill: 19 kg

Only bones which derived from contexts which could be
phased and that were not seriously affected by problems of
residuality or contamination were taken into account.
Because of this a high percentage of insecurely dated bones
from Vinegar Hill has been excluded from this analysis.
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Bones from Periods 2A and 2B at Tort Hill East were
considered together.

Methods

No programme of coarse sieving for the recovery of animal
bones was carried out, although a few small samples were
taken for flotation and fine sieving. The flotation residues
from these latter samples produced a very small number of
animal bones which were added to the total of those picked
by hand (Table 28). The assemblage from sieving was too
small to provide quantitative information on the loss of
smaller bones caused by a recovery bias. Since the bones
derive almost entirely from hand-collection an under-
representation of smaller species and body parts is to be
expected on these sites.

The mammal bones were recorded following a modified
version of the method described in Davis (1992) and
Albarella and Davis (1994). In brief, all teeth (lower and
upper) and a restricted suite of parts of the postcranial
skeleton were recorded and used in counts. These are: skull
(zygomaticus), scapula (glenoid articulation), distal humerus,
distal radius, proximal ulna, carpal 2-3, distal metacarpal,
pelvis (ischial part of acetabulum), distal femur, distal tibia,
calcaneum  (sustentaculum), astragalus (lateral side),
naviculo-cuboid, distal metatarsal and proximal parts of the
Ist, 2nd and 3rd phalanges. At least 50% of a given part had
to be present for it to be counted. For birds the following
were always recorded: scapula (articular end), proximal coracoid,
distal humerus, proximal ulna, proximal carpometacarpus, distal
femur, distal tibiotarsus and distal tarsometatarsus.



Homcores with a complete transverse section and ‘non-
countable' elements of particular interest were recorded, but
not included in the counts. Wear stages were recorded for all
P4s and dP4s as well as for the lower molars of cattle,
caprines and pig, both isolated and in mandibles. Tooth wear
stages follow Grant (1982) for cattle and pig and Payne
(1973 and 1987) for caprines. A full list of measurements
can be found in Albarella (1997). These in general follow
von den Driesch (1976). All pig measurements follow Payne
and Bull (1988). Humerus HTC and BT and tibia Bd
measurements were taken for all species as suggested by
Payne and Bull (1988) for pigs. Measurements taken on
equid teeth follow Davis (1987). The width of caprine teeth
represents the 'maximum' width.

Provenance and preservation

The animal bones derived from a variety of different
contexts and features, but at all sites the majority was found
in ditch fills, including a ring ditch from Period 2 at Tort Hill
West. A number of bones also derived from gullies and, to a
lesser extent, from pits, from layers, from a midden at Tort
Hill East Period 3 and from a palaeochannel at Vinegar Hill
Period 3.

The preservation of the bones varied but was, on average,
fairly good at Tort Hill East and worse at the other sites, in
particular at Norman Cross. The natural fragmentation - as
opposed to that caused by human action - was higher at Tort

Hill West than at Tort Hill East. In the former site, most
identifiable specimens are represented by isolated teeth
which are the most durable elements and therefore thosé
which are found and identified even when the levels of
preservation and fragmentation are high. Whereas in the two
main periods at Tort Hill West, teeth (upper and lower)
represent more than half of the 'counted' specimens, this
proportion goes down to 50% at Tort Hill East Period 3 and
to 35% at Tort Hill East Period 2

The fragmentation of the bones is probably the result of a
complex series of factors including human butchery
(discussed below) and a variety of taphonomic processes.
Among these the action of scavengers on the bones was quite
severe. Gnawing marks were common throughout and
suggest that many bones may have been moved by dogs and
other scavengers from the place where they were initially
discarded and were not therefore in a primary deposit.
Gnawing marks were more common at Tort Hill East than
Tort Hill West, despite the poorer preservation at the latter
site. This probably indicates that at Tort Hill West the
amount of gnawing was so intense that bones could no
longer be identified. The same type of clayey soil was
present at the two sites and cannot be a factor in this
difference in preservation. Most of the gnawed bones belong
to cattle, although chewed bones of equid, sheep and pig
were also found. A few sheep and pig bones from Tort Hill West
bear clear marks of partial digestion (see Payne and Munson 1985).

%

70

THW3A

— BB cattle

THE=Tort Hill East, THW=Tort Hill West

‘

\

THES

THE2

Y sheep

Fig 60 Animal bone: percentages of cattle and sheep bone in a time sequence
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Not all contexts had evidence of disturbance. Bones in
articulation - suggesting material still found in a primary
deposit - derive from ditch F111 (context 1102) at Norman
Cross Period 2, ditch F515 (context 5068) at Tort Hill East
Period 2B, (a horse foot) and F509 (context 5013) at Tort
Hill East Period 3. A partial skeleton of a dog came from
F507 (context 5058) at Tort Hill East Period 2B and one of
cattle from Tort Hill West Period 3A. Both these last two
contexts are from ditches, where these animals - probably
killed by a disease or some accident - were eventually
discarded. Context 1204 from ditch F7 at Vinegar Hill
Period 3 produced a number of complete and totally
unbutchered bones of cattle and horse, none of which
articulate. These are specimens deriving from animals which
were not eaten and which ended up there possibly as a
consequence of the reworking of a deposit containing
complete skeletons.

Occurrence and frequency of species

At all sites and all periods the bone assemblages are
dominated by the main domestic mammals - cattle, caprines,
pig and equids. Domestic birds are rare and wild animals
virtually absent - they are just represented by a lapwing
(Vanellus vanellus) bone from Tort Hill West Period 2 and a
corvid (Corvus frugilegus/corone) bone from Tort Hill East
Period 2, both of which may not be remains of human
consumption (Table 28).

The predominance of domestic mammals and the scarcity of
wild game are typical of Roman sites in Britain. Domestic
fowl (or possibly pheasant or Guinea fowl) is never found in
great abundance in Roman sites, so the scarcity of this
species also conforms to the general pattern of the period.
Although the frequency of domestic fowl is likely to be
underestimated because of a recovery bias, there can be little
doubt that in Roman Britain this species was less common
than in the subsequent Saxon and medieval times.

A few fish scales came from the flots. Their almost complete
absence is probably due to the fact that the small bones of
these animals are easily overlooked during excavation. A
number of amphibian bones (Table 28) were found in a ditch
fill at Tort Hill East Period 2 (context 8008).

In many sites in Britain there is evidence for a decrease in
the importance of sheep at the transition between the Iron
Age and the Roman period. Cattle seem to become
increasingly more frequent during the Roman occupation
(King 1978; Grant 1989). The Roman enclosure of
Werrington, in Cambridgeshire (King 1988) has provided
results consistent with this trend, but the evidence from the
Ermine Street sites is different. Cattle are more frequent at
subsequent Roman periods, and no meaningful differences
could be noted between earlier and later Roman periods (Fig.
60). Although the possibility that the Tort Hill sites represent
an exception to the rule has to be considered, it is also
possible that the higher frequency of cattle bones at Tort Hill
West Period 2 is the consequence of the difference in
preservation between different phases. If we also take into
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account that we are dealing with small samples the evidence
from Tort Hill must, sadly, be considered inconclusive.

Unlike Tort Hill West, most Iron Age sites in Britain have
produced animal bone assemblages in which sheep
predominate. At the site of Edix Hill, Barrington, also i,
Cambridgeshire (Davis 1995), bones were also hand-
collected and recorded with a system similar to that used in
this study, but sheep were twice as common as cattle.

It is difficult to assess to what extent differences in the
relative frequency of cattle and sheep at different sites
depend on differences in preservation and recovery.
However, it is probably worth mentioning that in other
Roman rural sites in the area, such as Grandford (Stallibrass
1982) and Stone (Stallibrass 1996), sheep bones outnumber
those of cattle. At the Roman Fort of Longthorpe, near
Peterborough (Marples 1974), cattle is predominant. The
Ermine Street sites, with their roughly equal number of
sheep and cattle in the Roman levels, seem to be
intermediate in this respect.

All caprine bones which could be identified to species level
belong to sheep (Table 28). The absence - or scarcity - of the
goat is not surprising as this species is rare in Iron Age and
Roman sites throughout Britain. No goat bones were found
at Werrington, Grandford and Longthorpe. However, at
Stone about 10% of the caprine bones belonged to goat.

Equid bones and teeth are very common in all four sites, in
particular in Roman times (Tables 29 and 30). A biometrical
analysis, detailed in the archive, of three complete equid first
phalanges, using a method devised by Davis (1982),
suggested that these specimens all belong to horses rather
than donkeys. This is consistent with the evidence from
complete tooth rows which also indicate that teeth have
morphological characters typical of horses. Donkeys were
important animals for the Romans, who used them as pack-
animals and for ploughing light soils in the Mediterranean
(Columella VII.1.2). However, we do not know to what
extent their use in the colder and damper climate of Britain
was equally successful. The archaeological evidence seems
to suggest that donkeys were in fact uncommon in Roman Britain.

Table 29 Numbers and percentages of identified specimens (NISP)
for the main domestic animals in the main periods

Tort Hill East Tort Hill West

Period 2 Period 3 Period 2 Period 3

n % n % n % n %
cattle 47 |43 47 | 42 64 51 64 32
shesplgoa 3T {34 |41 | 57 39 | 31 64 | 32
t
pig 6 | 6 6 | 5 14 | 11 15 8
equid 19 |17 17 {15 9 7 55 28
TOTAL 109 111 126 198

See Table 32 for chronology. The 14 cattle specimens deriving from a partial skeleton
at Tort Hill West Period 3A have, in this table, been considered as just 1 specimen



High frequencies of horse bones have only been found in
Roman sites in Britain which had a specific function, such as
the amphitheatre at Silchester (Grant 1989), or sites where
ranching' was an important farming activity (King 1978). At
all other sites, horse remains are only found in small
qumbers. The high frequency of horses at the Ermine Street
sites is therefore interesting, especially in view of the fact
that two of the sites represent roadside settlements and the
other two lie close to the road. Perhaps the inhabitants of
these sites became specialised in providing horses for people
travelling along Ermine street.

Table 30 Animal Bone: numbers and percentages of identified
specimens (NISP) for main domestic mammals for all sites by Period

Table 31 Animal bone: occurrence of neonatal and juvenile bone

Site | Period | cattle | sheep pig equid Dorfr;svs'tjc
|\ THE 2 X
X X
THW 5
3A XXX XX
VH 3 X

Pre-Roman 1st-3rd cent. late 2nd-4th
late Iron Age AD cent. AD
n % n % n %
cattle 64 51 127 38 95 45
sheep/goat 39 31 106 32 68 32
pig 14 11 24 i 9 4
equid 9 . 76 23 41 19
TOTAL 126 333 213

Pre-Roman late Iron Age’ includes Tort Hill East Period 2; ‘Ist-3rd cent. AD’ includes
Norman Cross Period 1, Tort Hill East Periods 1 and 2, Tort Hill West Periods 3A and
Vinegar Hill Period 2; ‘late 2nd-4th cent. AD’ includes Norman Cross Period 2, Tort
Hill East Period 3, Tort Hill West Period 3B and Vinegar Hill Period 3. The 14 cattle
specimens deriving from a partial skeleton at Tort Hill West Period 3A have in this
table been idered as just 1 speci

Frequency of body parts

These assemblages are too small to allow any detailed
analysis of the distribution of the body parts. Although
different anatomical elements were present in different
numbers, this variation could be entirely explained by
taphonomic and recovery biases - namely more fragile and
small elements were more rarely found. The better
preservation at Tort Hill East explains the relatively higher
number of post-cranial bones on this site. Most body parts of
the main domestic animals were found. If animals were sold
or purchased at these sites, this must have occurred in the
form of living beasts or complete bodies, rather than of
dressed carcasses. This latter practice would have indeed
caused a bias in the distribution of the body parts.

The scarcity of homncores, detailed in the archive, is worth
mentioning. The absence of chopping or cut marks on these
elements suggests that horn-working was uncommon in the
excavated areas. It is possible that horns were worked in
other areas of the sites or exported elsewhere. However, the
possibility that most animals present on site were hornless -
possibly females - must be considered.

Kill-off patterns

A number of neonatal and very juvenile bones of cattle,
sheep, pig, horse and domestic fowl indicate that these
species were bred on site (Table 31).

The presence of living equids (probably horses) on site is
also attested by the finding of a shed milk tooth at Tort Hill
West, Period 3A. A shed milk tooth of cattle was found in a
cleaning layer at Tort Hill East which predominantly
included 3rd-century material.

The small sizes of the assemblages makes interpretation of
the ages at slaughter of the main domestic animals very
difficult. Both cattle and sheep were killed at a variety of
ages (see Albarella 1997 for a full list of the ageing data),
which, in turn, suggests a variety of functions. Given their
large size, cattle must have provided by far the greatest
amount of meat, but they were probably mainly. reared as
traction animals. Sheep were bred for different purposes
which included meat - there is a high number of immature
mandibles (stages C and D) in all Roman levels --as well as
their wool and milk. The Romans preferred sheep's milk to
cow's milk (White 1970). Pig, as always, was an exclusively
'meat' animal. ‘

It must be emphasised that the kill-off patterns discussed
above only concern specimens which died on site and do not
necessarily reflect a more general culling strategy for all
animals present on site. The evidence of on-site breeding and
the location of these sites along a main road suggests that
they leaned more towards production than consumption. It is
therefore possible that some animals were sold on to market
or to travellers, so do not appear in the archaeological record.

Butchery

Forty (ie 12%) of the 337 post-cranial bones of the main
domestic mammals bear recognisable butchery marks. The
percentage would be much higher if we were taking into
account 'mon countable' fragments of cattle long bones
which, in the Roman period, were often heavily chopped.

Maltby (1989) has noted a prevalence of cut marks in cattle
bones deriving from Roman rural sites, whereas a prevalence
of chop marks could be noted in assemblages from Roman
towns. Cut and chop marks were more or less equally
represented at the Ermine Street sites, whereas the admittedly
small number of marks from the Iron Age level are all cuts
rather than chops. However, the samples are definitely too
small to claim a significant difference in butchery techniques
between the Iron Age and the Roman period.

An interesting pattern is represented by the presence of a
number of assemblages of intensively chopped cattle long
bones, all deriving from Tort Hill East Period 2. Only cattle
long bones, chopped both transversally and longitudinally,

103



are present in these contexts; these are all broken into small
fragments. This butchery practice has been frequently
recorded on Roman sites in Britain, by the author at Elms
Farm, Essex, and Orton's Pasture, Rocester, Staffordshire
(Albarella 1996; Albarella and Lawless in prep.), and at
Lincoln (Dobney et a/ undated) and Stonea (Stallibrass
1996), as well as beyond the Province (Grant 1989; King 1978).

The breakage of the long bones into fragments certainly
enabled the extraction of marrow, but such an intensive
process may have different explanations, such as the use of
these bones for making soups (van Mensch 1974 quoted by
King 1978) or for producing glue (Schmid 1972). More
recently Dobney et al (undated) have argued that the
specialised production of marrow and marrowfat may be a
more likely explanation. Whatever the explanation there is
little doubt that this technique is typically Roman. At the
Ermine Street sites, these peculiar assemblages have only
been found at Tort Hill East Period 2, in five different
contexts.

Cut marks on cattle and equid phalanges from the Roman
levels at the two Tort Hill sites are related to skinning and
indicate an interest in the hides of these animals. A few more
horse bones bear butchery marks, suggesting that horse flesh
may have been occasionally used - either for feeding people
or dogs. Butchered horse bones have been found at other
Roman sites in Britain, such as Grandford and Stonea
(Stallibrass 1982; 1996).

The size of the animals

Measurements of bones and teeth can be found in Albarella
(1997). These represent a useful database for comparison
with other sites, but they are too few to allow meaningful
comparisons between different phases of occupation at the
Ermine Street sites. There are, however, just sufficient cattle
lower third molars to enable such a comparison. No
significant differences were noted between the size of the
animals between different phases (a Student's t-test was
applied), but it is difficult to say whether this is just due to
the insufficient size of the samples. A difference was
however detected when the Ermine Street measurements
were compared with those from the 1st century AD site of
Dodder Hill, Hereford and Worcester (Davis 1988), the cattle
from the Ermine Street sites being significantly larger (Fig.
61). Since artiodactyl molar teeth show little sexual
dimorphism (Degerbgl 1963; Payne and Bull 1988) and are
also less susceptible than bones to environmental variations,

Bl A1 sites
Dodder Hill

145
Cattle M3 width (tenths of mm)

150 155 160 165
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it is likely that the difference between the two sites is
attributable to the presence of two different types of animals,
Regional or chronological variations are both possible
explanations for the larger size of the Ermine Street cattle. It
is also possible that the larger Roman cattle imported from
the continent (see Teichert 1984; Lauwerier 1988) had
provided a greater contribution to the genotype of the
Ermine Street animals than at Dodder Hill.

Conclusions

Most of the evidence that we have about the Roman animal
economy in Britain derives from towns, forts and villas,
whereas we have insufficient information from farmsteads
and villages. Any new contribution from such sites, even
though from small assemblages such as those of the Ermine
Street sites, is therefore most welcome. Despite the
limitations due to their small size, the animal bone
assemblages discussed in this report indicate that:

the animal economy of the Ermine Street sites was
entirely based on domestic resources,

all the main domestic species were bred locally; this
supports the assumption that these were mainly
‘producer’ sites,

unlike other Roman sites in Britain, horses played an
important role in the local economy; they were
probably also bred locally,

no obvious difference could be found in the frequency
of species and the size of the animals between the late
Iron Age and the Roman phases at Tort Hill West;
however, the presence of a typically Roman butchery
practice by the 2nd-3th century AD at Tort Hill East,
suggests that by then the area was occupied by people
leading a Roman way of life.

The animal bones alone cannot provide sufficient
information for an understanding of the function of the
Ermine Street sites and of the excavated features. However,
the fact that a variety of living animals was definitely kept on
site may raise questions about where these animals were bred
and where their grazing areas were. The possibility that some
of the identified enclosures may represent pens for animals
should perhaps be considered. Finally, the high frequency of
horses may lead to the speculation that the local economy
was strongly influenced by the location of these sites along a
main road. This might have stimulated the people living in
the area to trade with travellers or at a local market,
presumably easily accessible through Ermine Street.

Width of the cattle lower third molars from the 1st-3rd cent.
AD levels at the four Ermine Street sites and from the 1st cent.
AD site of Dodder Hill (Worcestershire) (Davis 1988). Despite
the small samples the Ermine Street specimens are significantly
(at the 5% level) larger than those from Dodder Hill, according

to a two tailed Student’s t-test (probability = 0.035)

Fig 61 Animal bone: width of cattle molars



References

Albarella, U, 1996a  Elms Farm, Heybridge (Essex), Assessment of the
animal bones, unpublished typescript

Albarella, U, 1997b  A41(M) Alconsbury to Peterborough, Assessment of
the animal bones, unpublished typescript

Albarella, U, and Davis, S, 1994  The Saxon and medieval animal bones
excavated 1985-1989  from West Cotton,
Northamptonshire, English Heritage AML Report 17/94

Albarella, U, and Lawless, F, in prep Orton’s Pasture, Rocester
(Staffordshire), Assessment of the animal bones

Allason-Jones, L, and McKay, B, 1985 Coventina’s Well, A shrine on
Hadrian’s Wall, Trustees of the Clayton Collection,
Chesters Museum

Allason-Jones, L, and Miket, R, 1984  Catalogue of Small Finds from
South Shields Roman Fort, Society of Antiquaries
Newecastle Upon Tyne Monograph 2

Anderson, A C, and Anderson, A S (eds), 1981  Roman pottery research
in Britain and North-West Europe, BAR International
Series 123, Oxford

Applebaum, S, 1972  Roman Britain, in H Finberg, The Agrarian history
of England and Wales, Vol I, pt 2 AD 43-1042,
Cambridge, 1-277

Atkinson, D, 1913 ‘A hoard of Samian ware from Pompeii’, Journal of
Roman Studies, 5, 26—64

Barber, G, Watt I and Rogers J 1997 'A Comparison of Radiological and
Palaeopathotogical Diagnostic Criteria for Hyperostosis
Prontalis Interna’ International Journal of
Osteoarchaeology 7, 157-164

Bass, W 1971 Human Osteology: A Laboratory and Field Manual of the
Human Skeleton Special Publications, Missouri

Archaeological Society, Columbia

Benoit, P, Milik, J T, and De Vaux, R, 1961  Discoveries in the Judean
Desert II: Les Grottes de Murabba At, Oxford

Bevan, L, 1996 ‘The flint’, in G Hughes, The Excavation of a Late
Prehistoric and R -British Settl at Thornwell
Farm, Chepstow, Gwent, 1992, BAR British Series 244,
Oxford, 33-5

Bevan, L, forthcoming The Late Bronze Age flintwork from the

Riverside zone at Runnymede Bridge, Egham, Surmrey,
report for The British Museum

Booth, P M, forthcoming  Quantifying status: some pottery data from the
upper Thames Valley, Journal of Roman Pottery Studies

Booth, P M and Green, Sarah, 1989 ‘The nature and distribution of
certain pink, grog-tempered vessels’, Journal of Roman
Pottery Studies, 2, 77-84

Brailsford, J W, 1962 Hod Hill, volume one, Antiquities from Hod Hill in
the Durden Collection, London

Brodribb, G, 1987 Roman Brick and Tile, Gloucester

Brothwell, D, 1981 Digging Up Bones Second Edition British Museum
of Natural History, London
Brown, A, 1994 ‘A Romano-British shell-gritted pottery and tile

manufacturing  site at  Harrold,
Bedfordshire Archaeology, 21, 19-107

Bunch, B, and Corder, P, 1954 ‘A Romano-British pottery kiln at
Weston Flavell, near Northampton’, Antiquaries Journal, 34,
218-225

Burnham, B C, and Wacher, J, 1990
London

Bedfordshire’,

The small towns of Roman Britain,

Castle, S A, 1972 ‘A kiln of the potter Doinus’, Archaeological Journal,
129, 69-88

CBA 1996 Al(M) Alconbury to Peterborough DBFO scheme,
archaeological ~ project  design, Chris Blandford
Associates

Crummy, N, 1983 The Roman Small Finds from Excavations in

Colchester 1971-9, Colchester

Crummy, N, 1988  The Post-Roman Small Finds from Excavations in
Colchester 1971-85, Colchester

Dannell, G B, Hartley, B R, Wild, J P, and Perrin J R, 1993
‘Excavations on a Romano-British pottery production site
at Park Farm, Stanground, Peterborough, 1965-1967,
Journal of Roman Pottery Studies, 6, 51-94

Dark, K, and Dark, P, 1997  The landscape of Roman Britain, Stroud

Davis, S, 1982 A trivariate morphometric method to discriminate
between first phalanges of Equus hydruntinus,

h and caballus, unpublished typescript

Davis, S, 1987 ‘The dentition of an Iron Age pony’, in P Ashbee,
‘Warsash, Hampshire excavations, 1954°, Proceedings of

the Hampshire Field Club, 43, 52-5

Davis, S, 1988  Animal bones from Dodder Hill, a Roman Fort near
Droitwich (Hereford and Worcester) excavated in 1977,

English Heritage AML Report 140/88

Davis, S, 1992 A rapid method for recording information about
mammal bones from archaeological sites, English

Heritage AML Report 71/92

Davis, S, 1995 Animal bones from the Iron Age site at Edix Hill,
Barrington, Cambridgeshire, 1989-1991 excavations,

English Heritage AML Report 54/95

Degerbel, M, 1963 ° Prehistoric cattle in Denmark and adjacent areas’, in
A Mourant and F Zeuner (eds), Man and cattle, London,
69-79

Dix, B, 1981  ‘The Romano-British farmstead at Odell and its setting:
some reflections on the Roman landscape of the south-

east Midlands’, Landscape History, 3, 17-26

Dobney, K, Jaques, D, and Irving, B, undated Of butchers and breeds.
Report on vertebrate remains from various sites in the
City of Lincoln, Lincoln Archaeological Studies, 5

Driesch, A, van den, 1976 4 guide to the measurement of animal bones
from archaeological sites, Peabody Museum Bulletin 1,
Cambridge Mass

Evans, J, 1985 Aspects of Late Roman Pottery Assemblages in
Northern England, unpublished PhD thesis, University of
Bradford

Evans, J, 1991 ‘Some notes on the Horningsea Roman pottery’, Journal
of Roman Pottery Studies, 4, 3343

Evans, J, 1993  ‘Function and finewares in the Roman north, Journal of
Roman Pottery Studies, 6, 95-118

Evans, J, 1996 ‘The Gas House Lane (AL23) Roman pottery’, in S

Cracknell, Roman Alcester; Vol 2; defences and defended
area, CBA Research Report 106, 58-97

Evans, J, forthcoming a ~ ‘The pottery from Bryn Eryr, Anglesey’, in D
Longley, Report on excavations at Bryn Eryr

Evans, J, forthcoming b~ “The Salford Priors pottery’, in S Palmer, Report
on excavations at Salford Priors, Warks



“The Roman and Saxon pottery from the A421 Alchester
excavations’, in P Booth, Report on the A421 Alchester
excavations

French, C A1, 1992  Excavation at Holme Site 2, Fenland Research 7,
Cambridge Archaeological Unit

French, C A1, 1994 The Haddon farmstead and a prehistoric landscape
at Elton: the archaeology along the A605 Elton-Haddon
bypass, Cambridgeshire, Fenland  Archaeological
Trust/Cambridgeshire County Council

Evans, J, in prep

Frere, S S, 1986  Britannia, A History of Roman Britain, London

Frere, S S, and St Joseph, J K, 1974 ‘The Roman fortress at
Longthorpe’, Britannia, 5, 1-129

Friendship-Taylor, R M, 1979 “The Excavation of the Belgic and
Romano-British Settlement at Quinton,
Northamptonshire, Site ‘B’, 1973-7°, Journal of the
Northampton Museums and Art Gallery 13, 1979, 2-176

Garrood, J R, 1938 ‘The Ermine Street at Alconbury Hill’, note in
Antiquaries Journal, 18, 76

Garrood, JR, 1940 ‘A Romano-British site at Sawtry, Huntingdonshire’,
Antiquaries Journal, 20, 5047

Garrood, J R, 1947 ‘A Roman site at Sawtry, Huntingdonshire’,
Transactions of the Cambridgeshire Huntingdon Antiq
Society, 4, 178-86

Gillam, J P, 1958 The Water Newton Kiln A Group

Gillam, J P, 1976 ‘Coarse fumed ware in north Britain and beyond’,
Glasgow Archaeological Journal, 4, 57-80

Grant, A, 1982 ‘The use of tooth wear as a guide to the age of domestic
ungulates’, in B Wilson et al. (eds), Ageing and sexing
animal bones from archaeological sites, BAR British

Series 109, Oxford, 91-108

‘Animals in Roman Britain’, in M Todd (ed), Research
on Roman Britain: 1960-1989, Britannia Monograph
Series, 11, 135-46

Green, HS, 1980  The Flint Arrowheads of the British Isles, Pt i, BAR
British Series 75, i, Oxford

1992  Excavations at Thetford, 1980-82, Fison Way East
Anglian Archaeology Report 53, Gressenhall, 1992

¢ The British Isles’, in W van Zeist, K Wasylikowa and K
Behre (eds), Progress in Old World Palaeoethnobotany,
299-334, Rotterdam

Griffiths, K E, 1989 ‘Marketing of Roman pottery in second-century
Northamptonshire and the Milton keynes area’ Journal of
Roman Pottery Studies, 2, 66-76

Grant, A, 1989

Gregory, T,

Greig, J, 1991

Hall, D, 1992  The South-western Cambridgeshire Fenlands, Fenland

Project no 6, Cambridge

Hall, D N, and Nickerson, N, 1967  ‘Excavations at Irchester 1962-3’,
Archaeological Journal, 124, 65-99

Hall, D N, and Nickerson, N, 1969 ‘Iron Age pottery in north
Bedfordshire and south Northamptonshire’, Bedfordshire
Archaeological Journal, 4, 1-12

Hall, D, and Coles, J, 1994
persistence, London

Hartley, B R, 1972 ‘The Samian ware’, in S Frere, Verulamium
Excavations I, Report of the Research Committee of the
Society of Antiquaries of London, 28, 216-62

Hartley, K F, forthcoming  ‘The CAS mortaria type series’, in P Wilson,
Excavations at Catterick 1956-88, HBMCE Monograph

Fenland Survey: an essay in landscape and

Hill, J D, forthcoming Just about the potter’s wheel? Using and
depositing Middle and Later Iron Age pots in East Anglia,
Oxbow, Prehistoric Ceramics Research Group Monograph

1982 ‘Evidence for spelting malt’, in R Leech (ed),
Excavations at Catsgore 1970-73, a Romano-British
Village, 137-41, Bristol

Hillman G, 1984  ‘Interpretation of archaeological plant remains: The
application of ethnographic models from Turkey’, in W
van Zeist and W Casparie (eds), Plants and Ancient Man,
1-41, Rotterdam

1989 ‘Iron Age settlement and society in central and
southern Warwickshire’, in A Gibson (ed), Midlands
Prehistory, BAR British Series 204, Oxford, 122-57

Horton, W, Lucas, G and Wait, G A, 1994 ‘Excavation of a Roman site
near Wimpole, Cambridgeshre, 1989, Proceedings of the
Cambridge Antiquarian Society, 83, 31-74

Howe, M D, Perrin, J R, and Mackreth, D F, 1980  Roman Pottery from
the Nene Valley: A Guide, Peterborough Museum

Hillman G,

Hingley, R,

Hummert, J and Van Gerven, D, 1983  'Skeletal growth in a medieval
population from Sudanese Nubia' American Journal of
Physical Anthropology 60, 471-478

Krogman, W 1962 The Human Skeleton in Forensic Medicine Charles
C Thomas, Springfield, 11l

Lovejoy, C O, Meindl, R, Mensforth, R, and Barton, T 1985
'Chronological Metamorphosis of the Auricular surface of
the Ilium: A New Method for the Determination of Adult
Skeletal Age at Death' American Journal of Physical
Anthropology, 68, 15-28

Jackson, D A, 1975  ‘An Iron Age site at Twywell, Northamptonshire’,
Northamptonshire Archaeology, 10, 31-84

Jackson, D A, 1977 ‘Further excavations at Aldwincle,

Northamptonshire’, 1969-71, Northamptonshire
Archaeology, 12, 942
Jackson, D A, and Ambrose, T M, 1978 ‘Excavations at Wakerley,

Northants, 1972-5’, Britannia, 9, 115-242

Jackson, D A, and Dix, B, 1987
Weekley, Northants’, Northamp
41-94

Jacomet, S, 1989
der Universitat
Geobotanik, Basel

Johnstone, DE, 1969  ‘Romano-British pottery kilns near Northampton’,
Antiquaries Journal, 49, 75-97

Jones, A E and Ferris I M 1993 Archaeological Exca at Little
Paxton, Diddington Cambridgeshire. BUFAU Report No. 263

Jones, RFJ, 1975
Lynch Farm near Peterborough’,
Archaeology, 10, 97-137

‘Late Iron Age and Roman settlement at
hi € AI L4 h

logy, 21,

Prahistorische Getreiidefunde, Botanisches Institut
Abteilung  Pflanzensystematic ~ und

‘A Romano-British farmstead and its cemetery at
Northamptonshire

‘The arable field: a botanical battlefield’, in M Jones
(ed), Archaeology and the flora of the British Isles,
Oxford University Committee for Archaeology, 86-92,
Oxford

Jones, M, 1988

Kemp, S, and Reynolds, T, 1995  Archaeology on the Al between
Alconbury and Fletton Parkway, Stage 3 assessment, vols

1 and 2, Cambridgeshire County Council Report 112
‘Animal bones’, in Mackreth, 1988, 146-9

King, J, 1988

King, A, 1978 ‘A comparative survey of bone assemblages from Roman
sites in Britain’, Bulletin of the Institute of Archaeology,

15,207-232

134



Knight, JK, 1967 ‘Excavations at the Roman town of Irchester 19623,
Archaeological Journal, 124, 100-28

Lauwerier, R, 1988  Animals in Roman times in the Dutch Eastern River
area, Amersfoort

Mackreth, D F, 1988  ‘Excavation of an Iron Age and Roman enclosure
at Werrington, Cambs’, Britannia, 19, 59-151

Mackreth, D F, 1994  ‘The Brooches’, in R J Williams and R J Zeepvat,
Bancroft, a Late Bronze Age/lron Age Settlement, Roman
Villa and  Temple-Mausoleum,  Buckinghamshire
Archaeological Society Monograph Series 7, 285-303

Mackreth, DF, 1996 Orton Hall Farm: a Roman and early Anglo-Saxon
Jfarmstead, East Anglian Archaeology 76

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 Town. The evidence of
animal remains from the Roman to the Post-Medieval
periods, BAR British Series 199, Oxford, 75-106

Manning, W H, 1985 C of the R British Iron Tools,
Fittings and Weapons in the British Museum, London

Margary, I D, 1973

Mamey, P T, 1989 Roman and Belgic Pottery from excavations in
Milton Keynes 1972-1982, Buckinghamshire
Archaeological Society Monograph 2

Marples, BJ, 1974  ‘Animal bones from the Roman Fort at Longthorpe,
near Peterborough’, in Frere and St Joseph 1974, 122-8

7

Roman Roads in Britain, London

Marsh, G, 1981 ‘London’s samian supply and its relationship to the

Gallic samian industry’, in Anderson and Anderson 1981, 173-238

1989  'Cremations: Expectations, Methodologies and
Realities' in Burial Archaeology: Current Research,
Methods and Develop . (eds) C Roberts, F Lee, and J
Bintliff BAR British Series 211, Oxford, 65-76.

Mees, AW, 1995  Modelsignierte Dekor
Sigillata, Stuttgart

Miles, AEW 1962 'Assessment of the ages of a populaiton of Anglo-
Saxons from their dentitions ' Proceedings of the Royal
Society of Medicine 55, 881-886

Millett, M, 1990 The Romanization of Britain, Cambridge
ina

Moffett, L, 1986 Crops and crop pr g -British
village at Tiddington, Warwickshire, the evidence from
the charred plant remains, English Heritage AML Report
15/86, London

1992 Romano-Britsh mortar and plaster, unpublished
PhD thesis, University of Leicester

Murphy, P, 1997  Envir ar logy. Research framework for
Norfolk, Suffolk, Essex, Hertfordshire and
Cambridgeshire. East Anglian Archaeology Report 20

McKinley, J

auf sudgallischer Terra

R,

Morgan, G C,

7 7

Oswald, F. 1936-7 Index of figure types on terra sigillata, Samian war

Oswald, F, 1948  ‘The Samian ware’, in K Kenyon, Excavations at the
Jewry Wall Site, Leicester, Oxford

Oswald, F, and Pryce, T D, 1920
Sigillata

An Introduction to the Study of Terra

Payne, S, 1973  ‘Kill-off patterns in sheep and goats: the mandibles from

A van Kale’, Anatolian Studies, 23, 281-303

‘Reference codes for wear states in the mandibular cheek
teeth of sheep and goats’, Journal of Archaeological
Science, 14, 609-14

Payne, S, 1987

135

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, 2765

Payne, S, and Munson, P, 1985 ‘Ruby and how many squirrels? The
destruction of bones by dogs’, in N Fieller et al (eds),
Palaeobiological i igati research  design,
methods and data analysis, BAR International Series 266,
31-9

Peacock, D P S (ed), 1977 Pottery and early commerce:
characterization and trade in Roman and later ceramics,
London

Peacock, D P S and Williams, D F, 1986  Amphorae and the Roman
economy, an introductory guide, Longman Archaeology
Series

Perrin, R, 1996  ‘The Roman pottery’, in Mackreth 1996, 114-189

Perrin, J R and Hartley, K 1996 ‘The Mortaria’, in Mackreth 1996,

191-204

Perrin, J R, and Webster, G, 1990  ‘Roman pottery from excavations in
Normangate Field, Castor, Peterborough, 1962-3°,
Journal of Roman Pottery Studies, 3, 35-65

Phillips, C W (ed), 1970  The Fenland in Roman Times, London

Pinter-Bellows, S forthcoming The Human Skeletons from Shepton
Mallet

Pryor, FM, 1984  Excavations at Fengate, Peterborough, England: The
4th Report, Northamptonshire Archaeological Society
Monograph 2

Resnick, D, and Niwayama, G = 1988 Diagnosis of Bone and Joint
Disorders (2nd edition) London

Richen, H, and Fischer, C, 1963 Die Bilder
Topfer von Rheinzabern Textband, Bonn

1968 Hod Hill, volume two, Excavaions carried out
between 1951 and 1958 for the Trustees of the British
Museum, London

Rogers, GB. 1974  Poteries Sigillées de la Gaule Centrale, I, Les motifs
non figurés, Paris

“The Roman pottery’, in French 1994, 89-129

In der r

Richmond, I

Rollo, L, 1994a

Rollo, L, 1994b Iron Age and Roman Piddington: the mortaria,
Fascicule 2, Northampton

Rollo, L, forthcoming
Salway, P, 1981
Schmid, E, 1972  Atlas of animal bones, Amsterdam

Shipman, P, Foster, G and Schoeninger, M 1984 'Burnt Bones and
Teeth: an Experimental Study of Colour, Morphology,
Crystal  Structure and  Shrinkage' Journal of
Archaeological Science 11, 307-325.

Simpson, G, 1991  ‘Samian from Burial 8’, in G Aitken and G Aitken,
Excavations at Whitcombe, 1965-67, Proceedings of the
Dorset Natural History and Archaeology Society, 112, 79

Smith, D J, and Todd, M, 1974
Thick, Southwick’, Journal of North
and Art Gallery, 10, 612

Smith, D J, Hird, L and Dix, B, 1989
Weldon,  Northamptonshire’,
Archaeology, 22, 23-67

“The pottery’, Monument 97

Roman Britain, Oxford

‘A 1st-century pottery kiln at Blackmore

bire Mi
(4

1p

‘The Roman Villa at Great
Northamptonshire

Stace, C, 1991 A4 new flora of the British Isles, Cambridge



Stallibrass, S, 1982 ‘The faunal remains’, in T Potter and C Potter, 4
Romano-British  village at  Grandford,  March,
Cambridgeshire, London, 98-122

Stirland, A 1984 'A possible correlation between os acromiale and
occupation in the burials from the Mary Rose'
Proceedings of the Vth European Meeting of the
Paleopathology Association, Siena, 327-333.

Stallibrass, S, 1996 ‘Animal bones’, in R Jackson and T Potter,

Excavations at Stonea, Cambridgeshire 1980-85,

London, 587-612

Stanfield, J, and Simpson, G, 1990
Gonfaron

Suchey,] M,. Brooks, S T and Katz D, unpub. Instructions for use of the
Suchey-Brooks system for age determination of the
female os pubis

Les Potiers de la Gaule Centrale

Stewart, T D 1979 Essentials of Forensic Anthropology Charles C.
Thomas, Springfield, IIl.
Swan, V G, 1984 The Pottery Kilns of Roman Britain, RCHM

Supplementary Series 5
Taylor, C, 1979 Roads and Tracks of Britain, London

Teichert, M, 1984  ‘Size variation in cattle from Germania Romana and
Germania Libera’, in C Grigson and J Clutton-Brock
(eds), Animals and archaeology: 4. Husbandry in Europe,
BAR International Series 227, 93-103

Thompson, I, 1982 Grog-tempered ‘Belgic’ pottery of South-eastern
England, BAR British Series 108, Pts i and ii, Oxford

1970 ‘'Estimation of stature from intact long bones' In:
Personal Identification in Mass Disasters (ed)T D
Stewart, National Museum of Natural History,
Washington DC, 71-83

Ubelaker, D 1978 Hi Skel

van der Veen, M, 1989  ‘Charred grain assemblages from Roman period
corn driers in Britain’, Archaeological Journal, 146, 302-19

van der Veen, M, 1992 Crop Husbandry Regimes, Sheffield
Archaeological Monographs 3 JR Collis Publications :
Sheffield University 1992

Trotter, M

7 R,

Aldine, Chicago.

Waller, M, 1994 Flandrian Environmental Change in Fenland,
Cambridgeshire ~ Archaeological Committee  in
conjunction with The Fenland Project, Cambridge

Walsh, K, 1995 ‘Iron Age and Roman Settlement remains near Tort

Hill, Sawtry’, Fenland Research, 57-9

Welsh, K, 1994  Iron Age and Roman settlement remains at Tort Hill,
Sawtry, Cambrideshire County Council Archaeology
Report, 103

136

Wheeler, REM, 1943  Maiden Castle, Dorset, Reports of the Research

Committee of the Society of Antiquaries of London 12, Oxford
White, KD, 1970 Roman Farming, London
Wild, F, 1996 ‘The samian’, in Mackreth 1996, 1901

Williams, J H (ed), 1974 Two Iron Age Sites in Northamptonshire,
Northants Development Corp Archaeological Monograph 1

1997 The Romano-British Black Burnished ware
industry; an essay on characterisation by heavy mineral
analysis, in D P S Peacock (ed) Pottery and Early
Commerce

Williams, D F,

Williams, R J and Zeepvat, RJ, 1994  Bancroft, a Late Bronze Age/Iron
Age Settlement, Roman Villa and Temple-Mausoleum,
Buckinghamshire Archaeology Society Monograph Series, 7

1992 A study of the variation in oyster shells from
archaeological sites and a discussion of oyster
exploitation, unpublished PhD Thesis, University of
Southampton

Woodfield, C, and Brown, A E, 1983
Northamptonshire:  the

North b3 2
Nor e Arc

1969 Excavations at Hardingstone, Northants 1967-68,
Northampton

1970 Brixworth excavations : excavations at Brixworth,
Northants, 1965-1970. Northampton Museums & Art
Gallery, Northampton

1974 ‘Types of late Belgic and early Romano-British
pottery kilns in the Nene Valley’, Britannia, 5, 262-281

Woodward, A B, 1995  Vessel size and social identity in the Bronze Age
of southern England, in I Kinnes and G Varndell (eds)
‘Unbaked urns of rudely shape’. Essays on British and
Irish pottery for Ian Longworth, Oxbow monograph 55,

Woodward, A B, 1997  Size and style: an alternative study of some Iron
Age pottery in southern England, in C Haselgrove and A
Gwilt (eds) Reconstructing Iron Age Societies, Oxbow
monograph 71,

Winder, J M,

‘Excavations at Towcester,
Alchester road suburb’,
logy, 18, 43-100

Woods, P J,

Woods, P J,

Woods, P J,

Woodward, A B, and Blinkhorn, P, 1997 Size is important: Iron Age
vessel capacities in central and southern England, in C
Cumberpatch and P Blinkhom (eds) Not so much a pot,
more a way of life, Oxbow monograph 83, Oxford, 153-62

Workshop of European Anthropologists 1980 'Recommendation for age
and sex determination' Jowrnal of Human Evolution 9, 517-549

The Roman Pottery Industry of the Oxford Region, BAR
British Series, 43, Oxford

Young, CJ 1977



