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PREFACE
 

This, the third and final monograph completes the description of the excavations carried out by the 
British team on the site of the Roman city of Nicopolis ad Istrum in northern Bulgaria. The reports 

which follow detail the results from two key aspects of the research programme; providing a full 
description of finds assemblages (including 6,231 finds records) from well-dated deposits and 

reconstructing the ancient site's natural setting and changing economic fortunes based upon a 

comprehensive archaeobiological programme, using primarily archaeobotanical and zooarchaeological 
remains . Included also are studies on the molluscs and the evidence for metallurgical activity in the 

ancient city. Apart from the importance of these studies for the immediate region, very little research 
of this kind - and on this scale - has taken place within the Balkans as a whole. These reports therefore 
offer a rare insight into the palaeoeconomy and material culture of an urban centre in the Roman, late 
Roman and early Byzantine periods. 

The reports are intended both for specialists working within the region, and for those seeking 
comparative information on aspects of the economy or site-finds from this part of the Roman Empire. 

Since such information is rarely available for the Balkan provinces, it is necessary to publish as full an 

account as possible. Of particular importance is the inclusion of dating and context descriptions for all 

finds and the publication with the specialist reports of sufficient data (in the form of tables and figures) 
to allow the reader to judge the validity of the overall conclusions. Those who require additional 

information (archive data sets for the specialist reports or context and small-find records from the 
excavations) may consult the full electronic archives held by the Archaeology Data Service. Those 
who wish to gain on-line access should apply to help@ads.ahds.ac.uk. 

For the ancient city of Nicopolis, the historical interpretation of the excavations and the significance 

of the site rely heavily upon the conclusions contained in this volume. Already in print is the first 

volume on the excavations, geophysics, frescoes , coins and inscriptions (Poulter 1995), published by 
the Society for the Promotion of Roman Studies , and the second on the pottery by R. K. Falkner and 

on the glass by J. D. Shepherd (Poulter 1999), published by the Society of Antiquaries of London. 

A.G .P 

mailto:help@ads.ahds.ac.uk


THE STRUCTURE AND PRESENTATION
 
OF THE REPORT
 

The material here presented falls into two main sections: the finds from the excavations, and the 
archaeobotanical remains, followed by a contribution on slag deposits and metal-working. The evidence 
is presented for all periods of occupation, from the Roman to early Byzantine period, and including the 
early medieval and post-medieval settlements. 

The compilation and writing of these reports involved lengthy and often complex discussion and 
exchanges of information between the director and specialists. It is to the credit of all of the contributors 
that they persevered in the task of producing final reports even though, after the conclusion of the 
excavations in 1991, there were no funds to support staff and only modest help was available for 
expenses. Although some of the specialists have been fully involved with the original fieldwork, the 
task of analyzing the results was especially difficult for those who had not participated in the excavations 
and who had to undertake additional study in order to understand the recording methods used, the 
process of the excavation and the character of the site; Zlatozar Boev, Johnna Buysse, Helen Bush, 
John Chapman, Martin Henig, Simon Parfitt and Chris Salter. 

The director was responsible for providing the dating evidence for all finds and the interpretation 
of the contexts from which they came. In addition to editing the following contributions, the director 
has added new relevant sources of information which have appeared since the original reports were 
submitted. Rarely, in the finds sections, the director has added a conunent after the description of the 
object by the primary author. In these cases and where a particular find is discussed by a contributor 
who is not the principal author of the report (for example, William Manning on the locks in metal finds) 
the second contributor's name appears in brackets at the end of the additional note . 

The objective, in the case of the finds reports, is not to include detailed discussion of particular types 
of find. However, where there exist local catalogues - which may not be known by a reader unfamiliar 
with the Balkans - these works are cited when appropriate. Each find record includes the date of the 
context and the circumstances of deposition. 

Nevertheless, these reports do not pretend to represent an exhaustive account of the object's 
significance and distribution across the Empire. Rather they fulfil the more modest aim of presenting 
the evidence in a concise format, as a resource for further study by specialists seeking information 
about the character and range of finds from this ancient city and this part of the Roman and early 
Byzantine Empire. Exceptionally, where a category of finds is of direct relevance to the interpretation 
of the site, this is noted and cross-references are made to the excavation report (Poulter 1995). 

In the archaeobiological sections, sufficient data is included to allow the reader to consider the 
evidence upon which the essential conclusions are based. However, for those who wish to gain access 
to archive records for specialist reports or to consult the full electronic copy of the primary finds 
records and excavation documentation, this information can be obtained from Archaeological Data 
Service (Arts and Humanities Data Service) at info@ads.ahds.ac.uk. 

All illustrations and catalogued objects are numbered in sequence within each report, prefixed by the 
appropriate chapter number. For example, following the introduction, the first report, the metal-work, 
has figure and catalogue numbers prefixed by the number 2 (eg, Fig 2.7, catalogue number 2.42). For 
the finds reports, the description of Objects follows the same order. The simple description or name of 
the object is on the first line alongside the catalogue number (omitted only if a group of objects is listed 
by type, cf, straight shafted bone pins). There follows the description, material (if appropriate), 
measurements (nun), then its small-find number (SF), the area from which it came, its context number, 
the context description and then the date of that context. Where a find is unstratified (u/s) this is noted . 

mailto:info@ads.ahds.ac.uk


Occasionally, an object comes from an 'undated ' context: a context which belonged to a short string 
in the matrix which provided insufficient evidence for it to be assigned with confidence to a single 
period. In the case ofthe metal-work report, all but a few finds (listed in the introduction) are illustrated 
so there was no need to identify which finds in the catalogue are drawn. In all other finds reports, 
however, all illustrated finds have a star symbol (*) immediately after the catalogue number. 

In the archaeobiological reports, numbers on their own within round brackets are context numbers. 
Where the excavation area is not indicated in the text, it is included within the brackets immediately 
before the context number. 

The illustrations of small-finds vary slightly in style. Although the Director was responsible for the 
overall guidance of illustrators , many of the final publication drawings were completed during the 
1980' s and early 90' s, others later during preparations for final publication and by different illustrators. 
Consequently, styles inevitably vary although the general principle of producing realistic, rather than 
schematic drawings , has been invariably applied. 
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INTRODUCTION
 

by 

Andrew Poulter 

The Aims of the Excavations at Nicopolis 

The primary objective of the joint Anglo-Bulgarian research programme (1985 -92) was to examine the 
character of a well-preserved Roman city in Bulgaria: to identify how it changed and developed from 
its origin as a Trajanic foundation (established c AD 109) through the Roman, late Roman and early 
Byzantine periods down to its final destruction and abandonment in the late 6th century AD (Fig 1.1 
and 1.2). Whereas the Bulgarians continued excavations within the Roman city, the British team 
investigated the smaller fortified enclosure of 5.6 ha, immediately to the south, which had been identified 
as the site of Nicopolis in Late Antiquity (Poulter 1983,90-97), built after the original Roman city had 
been abandoned (Fig 1.3). It was anticipated that a combined programme of geophysical research and 
area excavation would offer a unique opportunity to explore the physical layout of the city in the late 
Roman period. Few sites exist for such an extensive study of late Roman urbanism, either because the 
remainshave been extensively robbed or else because the Late Roman city overlies its Roman predecessor, 
making it difficult to disentangle the general character of the site in just the late Roman period. 
NicopoJis,with its two separate sites , one Roman and the other late Roman, appeared not to have been 
significantly affected by later occupation. Research therefore offered every prospect of uncovering the 
character of this particular city which would serve as a case study to be compared with other, generally 
less well understood cities of Late Antiquity. The traditional view for the Balkans, and for the Eastem 
Empire as a whole , has been that there was no fundamental change in the organization and character 
of ancient cities down to the 6th century and that it was only after a last period of prosperity 'in the Age 
of Justinian' that the basis of urbanism was fatally weakened and finally extinguished, first by the Slav 
and Avar invasions in the northern Balkans and then , in the Near East, by the arrival of the Arabs in 
the7th century. Ithas been the results from Nicopolis and the reinterpretation of the evidence emerging 
for other cities within the early Byzantine Empire that this view has been modified to reveal a much 
more complex picture with striking regional variations but also a more general and radical decline in 
the traditional nature of cla ssical urbanism from the onset of the late Roman period (Liebeshuetz 200 I). 
Even before the excavations at Nicopolis begun, there were indications, in the Balkans at least, that the 
cities had abandoned their classical form at a much earlier date. The only cities which appeared to still 
offer some of the amenities and private investment characteristic of urban life in the Roman period were 
centres of imperial administration where these signs of modest recovery were probably a response to 
imperial investment for the benefit of the new provincial administration, rather than representing a local 
revival of civic prosperity (Poulter 1992) . 

Although the physical development of the city was of importance and might provide clues as to 
functional continuity or change, the excavations were planned from the outset to include a large scale 
programme of archaeobiological analysis, aimed at providing evidence for the economy of the city , 
especially its role in the exploitation of its rich agricultural hinterland. Also , because there exist few 
sites in the Balkans which have produced a full and reliably dated sequence of occupation, a second 
objective was to reconstruct a largely site-based ceramic chronology, using coins, imported fine-ware 
and amphorae, but not relying upon other published corpora from the region. Although this potentially 
produces a more robust sequence, as well as more reliable dating for finds and biological evidence, it 
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Fig 1.3 The site of the British excavations 

is an approach which is not without its own drawbacks, as will be described below (pp. 4-5) . 
Circumstances also conspired to significantly widen the scope of the enquiry. The original agreement 
presnpposed that our Bulgarian colleagues would be working on the Roman site and that the British 
excavations would be confined to the late Roman to early Byzantine periods. However, within the 
British sector, well-preserved Roman and late Roman levels were encountered and this allowed the 
British programme to be expanded to include a study of the Roman city from its foundation down to 
its eventual destruction in the late 6th century. At the other extreme, because it was discovered that 
the site had been reoccupied, if sparsely, in the ninth to tenth centuries, and extensively in the 
eighteenth to early nineteenth, the research was further extended to include both the early medieval 
and post-medieval periods. 

The Publication of the Excavations 

The results of the first three years of excavation were published as an interim report in the Antiquaries 
Journal (Poulter 1988). Field-work was completed in 1992 and research commenced on the analysis 
of the results of the excavations, the finds and archaeobiological evidence. The task was made easier 
because the recording, analysis and drawing of the finds to publication standard had continued during 
each field season and was largely completed by the final year in Bulgaria. All specialist reports were 
available in first draft before the excavations, geophysics , inscriptions, coins and wall-plaster were 
published in the first monograph (Poulter 1995). Preparations then continued for the second volume 
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which contained the pottery report by Falkner and the analysis of the glass finds by Shepherd (Poulter 
1999). Since then, the original finds and archaeobiological reports have been revised and, in some 
cases, radically rewritten for publication in this volume although the general conclusions, summarized 
in the excavation report, remain essentially the same as those presented here. 

Producing three separate volumes over a decade is not an ideal method of publishing a major 
excavation. The Society for the Promotion of Roman Studies published the first volume on the 
excavations (with substantial financial assistance from the excavation fund) but declined to continue 
its support. I and my team are therefore much indebted to the Society of Antiquaries of London for 
taking on the task of publishing the second monograph and now overseeing the publication of the final 
volume. In part, this explains the long delay in completing the task. It also accounts for the fact that 
there is a difference in format between the three books. Nevertheless, we hope that this does not 
unduly detract from the value of the material which is now all finally available in print. 

Dating 

It was recognized at the start of the excavation that, because there was no agreement as to the exact 
dating of ceramics and finds from the region, it was safer to construct and to rely upon a site-based 
chronology. The method and its more obvious disadvantages have been described (Poulter 1999, 6
7). The most significant of the problems are those presented by residuality which, as on all urban sites, 
proved to be high. In the case of the pottery, it was clear that in post-medieval contexts, as much as 
95% of the ceramic assemblage was residual. Only for the very earliest period -in the history of the 
site, was residuality of negligible significance. Recent work at Dichin has confirmed that residuality at 
Nicopolis has artificially extended the life of the local fine wares which, though they occur in early 
Byzantine contexts in the city, we can now demonstrate ceased production before the end of the 4th 
century. Clearly, in the case of small-finds, the terminal context date provides only a terminus ante 
quem for the use and manufacture of the object. Even so, the nature of the context should indicate 
whether there is a high or low probability that the find is residual. For example, a pit-fill may include 
objects of earlier date than the digging of the pit but finds from a destruction deposit, as in the case 
of the destruction of the Roman city c 450, are likely to have been in use at that time. 

Despite these caveats, the provision of dating for all the small-finds is here considered of importance 
for researchers in the region as well as those interested in the dating of finds which occur broadly 
across the Roman Empire. In a few cases the date of the contexts can be relatively precise (as above, 
c 450). More often, a date range can be provided, based upon the associated finds from that context 
and its stratigraphic position within the sequence (eg, 300-350). All the dates listed are taken directly 
from final matrices, drawn up by the director for each area of the site and checked against associated 
material, notably coins and the final ceramic chronology. 

The quantitative Assessment of the Data by Period 
The essential breakdown of the history of the site falls into five distinct periods; Roman c 110-296, 
late Roman c 296-450, early Byzantine c 450-600, Slav c 800-1000, post-medieval c 1750-1850. 
For the most part, this chronology provides the framework into which the sequence can be most 
appropriately described. However, the reader should also be aware of the nature of the excavations 
and how this can affect - and may possibly distort - the validity of the results described below. The 
most obvious is the accuracy of the site dating: a problem deserving particular explanation and is 
discussed below. The other, less obvious, but equally important qualification concerns the relative 
representation of data in each of the periods. True, the quantities of bones, seeds and finds constitute 
major corpora but they are not evenly distributed. The Roman period was only examined in restricted 
areas in the centre of the site and along the northern defences. However, the late Roman period was 
by far the best represented period with deep, well-stratified deposits from all excavation areas except 
for area E. Although the early Byzantine period was well-understood in terms of buildings, there were 
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relatively few areas which produced good occupation surfaces, partly because many of the structures 
wereunlikely to have acquired domestic debris (the churches in areas F and K) and partly because the 
deposits were close to the surface and often contaminated or disturbed (area M) . An additional 
complication is the failure of the excavations to identify major areas of intensive domestic occupation 
in this period - although, this probably accurately reflects the nature of the site at that time. For the 
Slav period, pottery indicated occupation close to area K, but only one building was found and 
excavated (area F). The evidence from the post-medieval period was abundant. Inevitably, this bias in 
the availability of data by period must be taken into account when judging the significance of the 
results. For example, Boev argues that the most extensive range of birds belongs to the late Roman 
period. This is true. What is less certain is whether this is significant in terms of the importance of, 
say, domestic fowl in the 4th century AD or whether it simply reflects the obvious fact that he had 
more material available for study from this period t.han from any other. The problem is of direct 
relevance to any attempts to accept, at face value, the conclusions based on the quantification of data, 
a difficulty that is rarely stated explicitly though it applies as much to Nicopolis as it does to any major 
excavation (Poulter 1999, 28-9). 

The Excavations (Fig 1.4)
 

Excavations took place in fourteen areas (A, B, C, D, E, F, H, K, L, M, N, P, R, S).
 

High banks of spoil followed the line of the tower walls and curtain but only the occasional irregular 
hole indicated spasmodic robbing across the interior of the site. Consequently, it was anticipated that 
a resistivity survey over the full extent of the interior would guide the choice of areas for excavation. 
Because the early Byzantine level survived just below the modern ground surface, the survey proved 
remarkably successful and did locate structures and provided a clear distribution of buildings across 
the site, the majority of which were of early Byzantine date : earlier Roman and late Roman structures, 
even when surviving as upstanding walls, were so deeply buried that their existence was masked by 
theearly Byzantine occupation level. Only in the case of the paved Roman road coming out from the 
southgate, did a prominent early feature appear clearly in the geophysical survey (Strange in Poulter 
1995,259-267). Despite the fact that internal floors remained mostly intact, the robbing of mortared 
structures in the post-medieval period had been so extensive that the walls of major buildings, such 
as the two basilicas (areas F and K), had been reduced to their lower foundations. However, earlier 
structures, built of stone with earth bonding, survived remarkably well. None must have been visible 
on the surface, even where the walls survived almost to the modern turf line (especially D and K). The 
post-medieval settlement was extensive and five of the excavation areas produced buildings of this 
date but the structures were flimsy and consequently rarely appeared in the geophysical survey. 

Although, in the central area, all excavation areas were selected to investigate positive anomalies 
visible in the resistivity survey, the mounds of spoil, immediately inside the line of the defences, 
masked all buried features. Here, the selection of sites was dictated by upstanding visible remains or 
by the negative plan of structures which had been robbed, notably the sites of towers and the east 
gate. All were, from the outset, area excavations except for H, K, L, M and N. These cuttings 
examinedthe stratigraphy at key points across the site . All were recorded in plan and section but were 
not subsequently extended, apart from K and M which were enlarged into full area excavations. None 
of the cuttings were carried down below the early Byzantine occupation level so neither the extent 
nor the character of earlier occupation is known for these sites. 

Area A was an area excavation, located where it was anticipated that the south gate of the Roman 
city would be found, at the end of the carda running along the east side of the agora and which 
terminated at its northern end with a well-preserved town gate . This presumption proved to be 
mistaken: the south gate was found further west (area C) . Instead, finds included an early Roman 
house, destroyed by fire in the late 2nd century, the berm of the city defences immediately south of 
the wall (here robbed to its lowest foundations) and the Roman defensive ditch, replaced in the early 
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Fig 1.4 The early Byzantine city and the excavation areas 

5th century by a larger ditch and an outwork or proteichisma on the edge of the berm which had been 
destroyed by fire, then collapsed into the ditch when the city was destroyed c 450. After the subsequent 
backfilling of the ditch (largely with spoil and destruction debris from the latest levels within the 
abandoned city), the only evidence for occupation in the area during the 6th century was a hearth and 
one side of a building preserved in the east section and extending further east. 

Area B was positioned to intersect both the strong northJsouth positive anomaly which turned out to 
be the paved surface of a Roman road, partly dismantled in the 3rd century and then repaired with an 
extensive cobble surface, used for the slaughtering of cattle and industrial activity during the 4th to 
early 5th centuries. Apart from isolated finds in the subsoil, there was no sign of occupation in the 6th 
century or in the post-medieval period. 

Area C investigated a number of large stone blocks which survived above ground and which appeared 
to be in situ. These proved to be the remains of a well-preserved Roman gate . The area was subsequently 
extended south to join with area B. Some slight traces of early 2nd century occupation were found as 
well as the massive, central slabs of a mid 2nd century Roman road which continued in use after the 
construction of the defences c 175. During the 3rd century, road slabs were removed and the defensive 
ditch was extended across in front of the gate, presumably to increase security for the city. Since the 
gate was no longer in use, it was probably blocked . During the 4th century, the road across the ditch 
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was reinstated and repaired with a cobbled surface. A guard-chamber was added to the outside of the 
Roman gate-tower. As in area B, this surface produced numerous finds of iron and copper-alloy, 
including coins, perhaps because this area, was used for commercial transactions . Clear evidence for 
the destruction of c 450 covered the inside of the gate and lay across the roadway. With the early 
Byzantine reconstruction of the site, the gate was blocked, the curtain-wall thickened and a tower was 
attached the outer face of the new defences. A single building was identified, built up against the inside 
of the curtain-wall. Following a subsequent destruction, towards the end of the 6th century, the area 
was abandoned until its reoccupation in the post-medieval period when a roughly cobbled surface 
continued south of the gate and another building, like its early Byzantine predecessor, abutted the inside 
face of the curtain-wall which consequently must have been still standing in the late 18th century. 

Area D produced the earliest evidence for occupation, dating to the early 2nd century, following the 
clearance of tree cover, no doubt carried out when the city was first founded. During the late Roman 
period, a structure with a tiled roof but walls bonded with earth was erected, probably the back range 
of a large building extending north of the area . The excavated rooms served as an agricultural store, 
an area for crop processing and was used for the manufacture of bone tools. The complex was 
destroyedby fire and the area was subsequently used for the dumping of refuse iu pits during the first 
half of the 5th century. After the early Byzantine reoccupation, there was just one simple earth
bonded building, a two roomed structure, open to the south, perhaps workshops. After its late 6th 
century destruction, the site was abandoned until the post-medieval period when a house occupied the 
eastem side of the area. Its life also terminated in destruction by fire . 

Area E was selected because a small portion of clearly late Roman wall (with mortared tile courses) 
was visible before excavation. This turned out to be the top of a very well-preserved early Byzantine 
gate and a section of curtain-wall . Slight traces of a cobbled surface indicated that the site, as its 
topographic situation suggests, had provided access down to the river and probably harbour 
installations. Two periods of occupation were identified along the inside of the early Byzantine wall 
andsignificant finds came from the silty primary fill of the large drain constructed beneath the tower 
gate. 

Area F, as the geophysical survey suggested, was the site of a Christian basilica of early Byzantine 
date, commanding the central and most elevated location within the defences. Beneath, late Roman 
levels were examined. They included successive buildings and a cobbled road surface of 4th to early 
5thcentury date. Although the interior of the basilica with its tiled floor was well-preserved, robbing 
had removed most of the wall foundations . The church had been destroyed by fire at the end of the 
early Byzantine period and was subsequently abandoned although a Slav grubenaus, still with jars full 
of grain in situ on its floor, was found immediately to the north. Evidently, at least in this area, 
occupation in the 9th-lOth centuries had occurred and was terminated abruptly by fire . Two 
grubenhauser occupied this site in the post-medieval period. 

Cutting H located another early Byzantine building, one which formed part of the line of structures, 
roughly aligned east/west, which crossed the centre of the enclosure. 

Area K was examined by a cutting, followed by area excavation where the resisitivity survey indicated 
thepresence of a building. This proved to have been a small early Byzantine church. Beneath, a late 
Roman structure was excavated above successive dumps of domestic and industrial waste belonging 
to thelate 3rd to early 4th century AD . Slav pottery suggests medieval occupation in the vicinity and 
slight remains of several post-medieval houses were found. 

Cutting L was made to examine one of the few sizeable structures which had been robbed in recent 
times and which clearly indicated the presence of a large, roughly square building close to the 
southern defences . It proved to be of early Byzantine date and appears to have been reused in the 
post-medieval period. 
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Area M was first a cutting, positioned to intersect the line of massive buildings, the foundations of 
which were clearly visible in the geophysical survey. Although no occupation surface survived, the 
massive earth and stone foundations of the early Byzantine building were identified. Totally unexpected, 
however, was the discovery that they cut the well-preserved upstanding remains of a Roman house, 
constructed C 200 and destroyed by fire about the middle of the 3rd century. Because the excavation 
uncovered substantial quantities offrescoes and moulded stucco cornices, only the north-west corner 
of the house was uncovered, leaving the remainder of the structure undisturbed. Even so, a large main 
room and two side chambers were excavated and the adjoining section of a central court where one 
of the columns and its stone column base were found lying where they had fallen when the house was 
systematically demolished, immediately after its destruction by fire. Subsequently, during the 4th 
century and probably on into the early 5th, the abandoned area was used for the dumping of domestic 
waste in pits . After the end of early Byzantine occupation, the area was only subsequently disturbed 
by more post-medieval houses. As elsewhere, occupation ended with destruction by fire. 

Cutting N transected the interior of a building, destroyed by fire and probably of early Byzantine 
date. This was identified at the southern end of the excavation and no structures were found in the 
central and northern ends of the cutting. 

Area P examined the interior of tower 1, immediately north of the gate on the west side of the early 
Byzantine defences . Although the walls of the fortifications had been badly robbed, internal stratigaphy 
survived intact. The earliest occupation surface contained an in situ column-base which presumably 
belonged to a public building, flanking the cardo which must have passed immediately to the east of 
the area, at least until the construction of the city's defences C 175. It was covered by a dump of 
redeposited destruction debris, dating to the late 3rd century. Thereafter, the area was abandoned and 
perhaps used for cultivation, as is suggested by a deep build-up of organic rich soiL With the early 
Byzantine reoccupation, the foundations were cut for an externally projecting, rectangular tower. The 
interior was then backfilled with successive dumps of soil, rich in finds and destruction material, 
surely barrowed in from the last level within the abandoned Roman city to the north. This was used 
to level up for a simple clay floor. Two periods of occupation were identified, both early Byzantine 
in date. 

Area R investigated a massive prow-shaped tower (tower 8) on the eastern curtain. The interior was 
rather more impressive than that in area P: it had a tiled floor beneath which was a levelling deposit 
of earth and destruction debris, similar in character but lesser in quantity to that used as make-up 
during the construction of tower 1 (area P). Probable is it that this dump of soil, rich in finds, was also 
taken from the final occupation level within the Roman city to the north. There was no sign that the 
tower was reused or that occupation existed in the immediate vicinity after the early Byzantine 
period. 

Area S lay at the mid point along the eastern defences and, as expected, proved to be the main gate 
on this side of the early Byzantine enclosure. The earliest occupation included the remains of a 
building destroyed by fire. Its date remains uncertain: it may have burnt down in the 3rd or 4th 
centuries AD. Thereafter, skeletons suggest that the area formed part of a late Roman cemetery 
before the defences were built. Large stone blocks, taken from the Roman city, were used in the 
construction of this tower gate which had two periods of use, both early Byzantine. During the 
second phase, it probably served only as a tower and the gate was blocked. There was no sign of later 
occupation although Slav pottery suggested that there had been early medieval settlement close by. 

The Results of the Excavation: a Summary 
What emerged was a very different and more complex history of the site than had been antici pated. The 
rapid development of the city in the provision of fine, paved roads and civic amenities during the first 
half century of its existence was matched by an immediate and rapid economic development: local fine 
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wares were being produced to supply the city's needs before c 130 and the exploitation of the fertile 
territory was soon underway, resulting in the provision of a wide range of agricultural goods (Fig 1.5). 
Nativeinvolvement in the city's affairs would seem to have been limited: only in the very early years 
waslocalThracian pottery in use and then only in small quantities, before being completely supplanted 
byRoman wares. In the city's inscriptions there is equally no suggestion that natives were involved in 
civic administration, at least not until the Severan period. The majority of the citizens, artisans and 
craftsmen, as well as high ranking members ofthe city elite, came from Asia Minor and, in particular, 
from the two cities of Nicaea and Nicomedia. Nicopolis, rather than representing a native community 
which gainedcivic status, would seem to have been an artificial creation, attracting immigrants, especially 
from western Asia Minor. To what extent this was a spontaneous initiative or whether it was part of 
an official policyto foster urban growth in the hinterland of the Danubian frontier, now partly demilitarized 
afterthe conquest of Dacia, remains uncertain. Nevertheless, the city's growth is attested by further, 
ifstillsporadic,development across the plateau, including agricultural buildings and some civic structures. 

That the peaceful development of the city was abruptly, perhaps violently interrupted, is suggested 
by the excavation of a fine town house, destroyed by fire and then immediately buried in the berm 
inside a defensive ditch which was dug at the same time as the urban defences were erected c 175. 
Quite possibly Nicopolis was sacked by the Costobocci in 170 when they crossed the Danube and 
inflicted devastation upon the open settlements of Thrace and Greece. The city walls, built of large 
limestone blocks and some reused architectural fragments, formed part of a general programme of 
refortification in the 170' sand 180' s, protecting for the first time the urban centres of Moesia and 
Thrace, a measure carried out under imperial orders and probably with military assistance. 

The effects of the barbarian invasion were short-lived. Although the defences were maintained, 
urban development resumed outside the walls . Indeed, an extramural quarter, by c 200, included well
appointed town houses, one of which was excavated (area M). This contained rooms decorated with 
frescoes, including architectural scenes of some pretension and [me moulded stucco freezes. This, to 
judge from the building inscriptions and the number of statue bases erected in the agora, was a still 
more prosperous period than the 2nd century, a picture reflected in the range of agricultural supplies 
available in the city . It did not last. Before the middle of the 3rd century, the fine extramural town 
househad been abandoned by its occupants and the rooms were used for agricultural and industrial 
purposes: what must have been fine marble floors were removed and replaced by simple clay surfaces 
and rough stone steps. Finally, the house burnt down and, after its tiled roof had collapsed across the 
floor and the marble colonnade in the courtyard had fallen down, the remains were systematically 
demolished and the site levelled. For the next quarter century, the region suffered from the Gothic 
invasions and the city was probably besieged by Goths on at least two occasions. Perhaps, the 
demolition of the extramural houses was a measure taken by the citizens themselves to deny cover to 
an enemy in the event of an attack. Certainly, the south gate (area C) was blocked and the defensive 
ditch was extended, cutting through the roadway which had previously provided the only means of 
access to the city on the south side of the fortifications. The extramural area would seem to have been 
abandoned until the closing years of the 3rd century when the frontier was restored during the reign 
of the emperor Diocletian. 

Thefate ofNicopolis in the 4th century is of especial interest since the intramural situation was very 
different in character from that existing on the plateau to the south of the city walls. Thanks to intensive 
robbing of upstanding walls of buildings in the 18th to early 19th centuries AD, it proved possible to 
draw up a remarkably full plan of the city as it must have appeared in the last years of its existence, in 
the late4th to early 5th century AD (Fig 1.1). It seems that, apart from the obviously civic development 
in the centre of the city, and probably also in the northern insulae, there is remarkably little sign of 
modest housing. Some small, two-roomed buildings along main streets may well have been shops but 
the moststriking feature of the city plan, especially the outer insulae , is the existence of town houses. 
These well-builtstructures ofbrick and mortar are conspicuously large although, in number, they would 
appear to represent residences for only some thirty to forty families. This suggests a very small 
intramural population of several hundred, mostly members of the elite with their dependants but 



Ha d r ianic pr o v inc ia l f ron tie r 

N 

MOESIA
t 

• Po ttery ki lns 

... Ear ly Byzant ine site 

Bou nd ar y of ci ty' s t errit or y 

LOWER 

o 

z n 
o 
'"0 o 
r 
Ul 
);> 
d 
en 
o--J 
:;0 
c::s: 
o--J 
::r: 
rn 
'T1 
Z 
d 
en 
);> 
Z 
o 
to 
(5 
r o 
o n 
);> 
r 
:;0 
tTl:s: 
);> 

Z 
en 

CD Empo r i um D iscodu raterae 
o SO 100
 
I I I I I I I ~3 1 I Km
 o Emp o r ium Pi retensi um 

Fig 1.5 Nicopolis and irs territory 



11 INTRODUCTION 

certainly not thousands . On the other hand, some of the finds, including the glass, suggest that there 
was still wealth in the city, at least in the hands of some of those who were privileged to own a 
substantial dwelling. The variety of agricultural produce reaching Nicopolis in this period appears 
greater than ever before and there is no hint either, in animal husbandry, that Nicopolis was in any way 
short of money. Still, the preservation of the same primitive Roman fortifications is some indication that 
thecity was no longer the important centre it had been in the Severan period. Many other contemporary 
communities, such as Tropaeum Traiani, were embellished with large and impressive defences in the 
early 4th century (Fig 1.2). The fact that it was not a city used by the imperial administration as a 
provincial capital may well be the reason: there was no additional source of imperial funding to pay for 
new defences and the construction of new public buildings (Poulter 1992). 

The extramural area was quite different. It was a hive of activity. Immediately south ofthe defences, 
the area was kept free of buildings, not doubt to maintain a free -fire zone within bowshot of the walls . 
But even here, the open space was used for industrial purposes, metal-working and the slaughter of 
cattle, apparently brought to the city on the hoof. The substantial number of 4th to early 5th century 
coins from the cobbled area outside the gate also suggests that it may have served as a market. Further 
south, there were large buildings (D and F), some serving as accommodation, others as agricultural 
buildings and workshops. Small cobbled streets criss-crossed the plateau. It would seem that there 
existed a substantial community, certainly on the south side of the city. But it differed from the houses 
within the city in that these were made simply of stone, bonded with earth and not with mortar and brick 
- although they did have tiled roofs. So, although the extramural area would seem to have been 
occupied by a large number of people, they would appear to have been of a lower status and could not 
aspire to the quality of the housing provided for those fortunate enough to reside within the city walls. 
In metal-work and other finds, this settlement was no different from what one would expect of any 
Roman site in the region in the late Roman period, However, one perhaps significant development was 
the appearance, from the middle of the 4th century, of new types of pottery similar to that produced 
by the Sintana-de-Mures/Chernyachov Culture beyond the Danube. In some cases, the forms are 
traditional and Roman but others are new and unparalleled in earlier Roman assemblages. In either case 
these black wares with their characteristic burnished decoration are new to the region and have been 
linked with the arrival of the Goths (Falkner in Poulter 1999, 111-112). This would not be an 
improbable explanation. In 347/8 Constantius II permitted Ulfila and his Gothic followers to cross the 
Danube and they were settled in Nicopolis' territory. That some should be attracted to Nicopolis and 
settle outside the city would not be at all surprising. Moreover, the use of massive walls, but built of 
stone, bonded only with earth, is not a building style which existed in the region in the 2nd or 3rd 
centuries and it is tempting to suggest that this change in construction technique, especially for domestic 
buildings , and which becomes dominant in the 4th to 5th centuries, was introduced by new immigrants. 

By the late 4th century, this extramural settlement had declined and perhaps had been totally 
abandoned. At least one building (area D) was burnt to the ground and never rebuilt. Part of the 
plateau (area S) may well have been used as an extramural cemetery. This retreat, perhaps behind the 
security of the fortifications, may well have occurred during the turbulent years immediately proceeding 
and following the revolt of the Goths which culminated in the death of the emperor Valens and the 
destruction of his army at the battle of Adrianople in 378. 

There is no sign of any revival in the city's fortunes during the first half of the 5th century. On the 
contrary, the extramural area would seem to have been totally abandoned and the only activity was 
concentrated on the defences. The defensive ditch was widened and deepened while a second lime of 
defence, a mudbrick outwork (proteichisma), was constructed outside the main walls: measures 
taken to strengthen the defences. About the middle of the 5th century, the city was destroyed by 
fire. A date c 450 is most likely and it would seem probable that the destruction of Nicopolis was 
carried out by the Huns. No attempt was made to restore the Roman defences and the city was 
abandoned. 

How long the site was left derelict it is impossible to say. It may have been only a few years. A 
reoccupation during the reign of Marcian is the earliest historical context but it could have been later 
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in the 5th century. Certainly, Nicopolis was rebuilt and reoccupied by the beginning of the 6th century. 
The new fortifications were located south of the city, reusing the eastern portion of the old south wall 
as its northern side and extending south so that its opposing wall could command the steep river cliff, 
overlooking the river Rositsa (Fig 1.1). When compared with the now abandoned Roman city (25ha), 
the new site of 5.7ha would seem small but it nevertheless required impressive new defences . 

The interior was surprisingly open and lacked the organized layout characteristic of early Roman 
cities and of Nicopolis itself. Indeed , there was hardly any sign of roads at all. Only at the east gate, 
was a cobbled surface identified (area S). A range of buildings crossed the centre of the site, almost 
certainly two stories in height , perhaps barracks or storebuildings. A main basilica occupied the 
highest point in the centre of the enclosure (area F) and a second , smaller church (area K) existed 
towards the south-eastern comer. In the middle of the site there was a small open-ended, two-roomed 
building, possibly workshops but with no other structures in the immediate vicinity. Especially on the 
northern side, there were very few buildings but instead large open areas . The economy also appears 
to have changed. There was little evidence for the large-scale cultivation of crops such as wheat, so 
characteristic of the Roman and even the late Roman period. Instead, Spring grown crops and pulses 
appear more important, suggesting a greater dependence upon a 'market garden' form of farming, 
producing food which could be grown close to or even within the defences. The increasing importance 
of pork over beef may also be explained by the need to keep animals that could be quickly and easily 
brought within the protection of the defences. Instead of relying upon its own territory, there is a 
notable rise in the proportions of imported amphorae from North Africa and the Aegean. But the 
most surprising feature of this 'city' was that it contained, apparently, so few people. It was no longer 
a centre of civilian population; there is more evidence for the existence of settlement outside, within 
the ruins of the Roman city. In general terms, it seems that the city acted as an ecclesiastical and 
probably military centre, almost certainly maintained by central authority and no longer, as in the past, 
supported by the exploitation of its rich agricultural hinterland. 

Occupation ended with destruction by fire , perhaps as early as the 580's, although Nicopolis is 
recorded for the last time in 598 during the last major campaign waged by Byzantine forces in the 
region. The end of the city may not have been violent. There are suggestions that the main basilica 
(Area F) and the roof of at least one tower (area P) had been systematically dismantled before the site 
was set on fire and abandoned. Thereafter, there is no evidence of renewed occupation until the 
medieval period when the site was occupied in the 9th or 10th century by a small community. The 
next and final period of occupation dates to the 18th to early 19th century when the ancient site would 
seem to have been on the edge of a substantial post-medieval settlement which, in its tum, was bumt 
to the ground and hastily abandoned; the numerous finds of military equipment, including grenades 
and cannon-balls, indicate that this event involved a violent assault. Thereafter, the only activity 
attested is the extensive robbing of buildings and even the foundations of the curtain-wall and towers 
which had been completed before the site of Nicopolis was first identified by Felix Kanitz in 1871. 

The Transition to Late Antiquity programme (1996-·2005) 

One of the most striking results of the excavations at Nicopolis was the dramatic change in the nature 
of the site, in its physical character and apparently in its economic base during the early Byzantine 
period . Far from remaining essentially unchanged for the five hundred years of its existence, the city of 
the 6th century was clearly very different, not just in appearance, but also in function from the Roman 
city it replaced in the 5th century. But the excavations could offer no explanation as to why this should 
have occurred. Clearly, one possibility was that it followed a catastrophic collapse of the regional 
economy , evidently based in the Roman period on the exploitation of its rich agricultural hinterland . 
Alternatively, it was possible that the reasons for this change were more general, perhaps promoted by 
central imperial policy. In which case, the changes at Nicopolis might be an indicator of change in the 
nature of cities in the 6th century and applicable more widely to the Byzantine Empire. It seemed that 
the best and most practical way of approaching this question was to explore the character of the 
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landscape around the city and to try and ascertain if there had been a change in the economy or 
settlement pattern which could explain the demise of the classical city of Nicopolis in the 5th century. 
If, however, no such temporal connection could be found then it would seem more plausible that the 
explanation was not regional but of more general significance for the Eastern Roman Empire. 

Consequently, the second Anglo-Bulgarian research programme (The Transition to Late Antiquity), 
1996-2005) was set up to answer this major question posed by the excavations at Nicopolis. It 
involved two distinct but related projects . 

The first was to explore a sample area of 2,000 square kilometres, extending from the Danube (the 
late Roman and early Byzantine frontier) south as far as the Stara Planina (Haemus mons) in north 
central Bulgaria (Fig 1.6). This involved developing a new method of site-specific survey which 
examined a selection of thirty-five sites within the survey region, chosen from the 500 known Roman 
to early Byzantine settlements identified by members of the Veliko Turnovo Museum, lead by Mr 
Ivan Tsurov. The aim was to explore the character of these sites, to identify their function and date. 
As they had all been identified by non-intensive survey methods, it seemed likely that the majority 
would belong to the upper levels in the settlement hierarchy. This proved to be so: all but one can be 
confidently identified as having been Roman villas . The fact that smaller settlements were excluded 
does not prejudice the results of the fieldwork. Since the fate of the city rested upon the success or 
otherwise of the wealthy landowning class, it was sufficient for the aims of the project to concentrate 
on this category of site. If there was any radical dislocation of the villa economy in the late 4th or 5th 
century then that could account for the radical down-turn in Nicopolis ' fortunes, evident from the 
excavations of the first programme. 

The second element was to be the excavation of a typical 'village' in the countryside, some 15km 
west of ancient Nicopolis. The primary aim of the excavation was to provide good zooarchaeological 
and archaeobotanical evidence for the late Roman and early Byzantine periods and in this the project 
was remarkably successful. The site selected, Dichin, proved to have been built c 400, and to have 
suffered its first destruction c 485. It was then rebuilt but finally destroyed and abandoned c 585. The 
two destruction levels, and in particular the first , produced a considerable quantity of archaeobotanical 
material, recovered from granaries and buildings which had been destroyed by fire . What was not 
expected was that the site proved not to have been a humble village but an impressive stronghold with 
well-built defences . From the finds, it seems to have contained in the 5th century a community of 
soldier/farmers and storage facilities for local agricultural produce. 

Now that this programme has terminated, some provisional conclusions have been published. An 
interim report (Poulter 1999) has been followed by reviews of the implications of the programme 
(Poulter 1999a, 1999b, 2002). Particularly important is the new archaeobotanical evidence (Dr P. 
Grinter), the archaeozoology (A Hammon, C. Johnstone and R. Parks) and the ceramic analysis (Dr 
V. Swan) . These results from Dichin will be of singular importance for placing the results at Nicopolis 
in a broader economic context. The process of post-excavation analysis is well advanced and the 
results should soon be available in print. 
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THE LARGE MAMMAL AND REPTILE BC)NES
 

by 

Mark 1. Beech 

Introduction 

A total of 8,022 large mammal bone fragments were identified to species from the 1985-91 British 
excavations. A further 784 small mammal bones were also recovered from bulk sediment samples and 
this material is treated separately in this volume (below, pp. 198-223). 

The aims for the analysis of the mammalian fauna were as follows; 

(a)	 To determine the major domestic species present and to identify husbandry practices. 
(b)	 To detect any evidence for craft or indu strial activities involving the use of bone. 
(c)	 To examine the relative economic importance of dome stic and wild resources. 
(d)	 To reconstruct the environmental conditions prevailing in the immediate vicinity of the city , in so far as 

this can be deduced from the kinds of wild mammal species identified. 

As comparatively few large and well-dated animal bone assemblages from archaeological sites in 
Bulgaria have been published, the assemblage from Nicopolis offers a number of valuable opportunities. 
These include; providing important evidence about the function of particular excavation areas, the 
location of particular activities across the site, and contributing to our understanding of the natural 
environment. Also, in more general terms, it is possible to determine a range of husbandry practices 
employed by the inhabitants, both in the city and its hinterland, as well as providing data on the type 
and range of livestock exploited, especially from the Roman to early Byzantine periods . 

The author presented an earlier summary of the preliminary results of analysis at the Intemational 
Council for Archaeozoology Conference held in Konstanz, Germany in 1994 (Beech 1997). This 
present report represents the final, full publication of the results and the faunal data. 

Methods 

The animal bones were mostly recovered by hand during the excavation. Admittedly, there is a danger 
that this collection procedure may have missed many of the smaller sized animal bones (Levitan 1982, 
Payne 1975). This problem was partly overcome by dry sieving, using 0.5 em mesh hand-held metal 
sieves to recover the smaller bone fragments. However, it proved impractical to sieve all contexts so 
this procedure was limited largely to contexts considered to be of particular importance, such as floor 
levels, primary pit-fills and ditch-fills. It is estimated that these sieved deposits comprise about 10% 
of the total number of excavated contexts. Unfortunately, it also proved impractical to separate the 
material recovered in this way from that picked up by hand which means that it is not possible to 
demonstrate if the different recovery methods did affect the overall composition of data. Even so, 
another control was applied in the collection of vertebrate faunal remains by taking bulk sediment 
samples (see below, Parfitt, p. 199 and Buysee, p. 260). These samples were floated first for 
archaeobotanical remains, then the residues were wet-sieved to 500 microns. This material was then 
sorted to recover all the smaller bone fragments which would have otherwise been missed. A total of 
310 samples, representing 4,4261itres of sediment, were taken and processed during the course of the 
excavation programme. 

The author was responsible for the processing of most of the mammalian bones on-site in Bulgaria, 
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using a comparative collection of modern skeletal material from the village of Nikiup. Valuable 
assistance in the recording of the assemblage was provided during the 1990 season by Graeham 
Mounteney (formerly of the Department of Archaeology and Prehistory, University of Sheffield). The 
identification of problematic specimens was facilitated by access to the osteological reference collections 
in the National Natural History Museum in Sofia. Some specimens were also compared with reference 
material held in the zooarchaeology laboratory collections of the Department of Archaeology and 
Prehistory, University of Sheffield. 

All of the Nicopolis bones described in this report are currently held in store at the excavation base 
in Nikiup (known as the 'lager') and are registered as part of the collections of the Veliko Turnovo 
Historical Museum. All the boxes are coded 'NIC' with the season of excavation, followed by a 
description of the particular period/contexts represented. 

The large mammal remains were recorded using a numerical coding system. Data was initially hand 
written on coding sheets and the data then transferred onto computer. This was stored as an MS-DOS 
file in ASCII format (23 digits wide, total 10,778 records) . Sorting and quantification ofthe bones was 
carried out with the help of SPSSfPC+ - The Statistical Package for IBM PC (1993), using the tables 
function. Copies of all relevant data records (including a photocopy of the original hand coded sheets, 
a digital copy of the Nicopolis bone data file in ASCII format, all computer print-outs and a copy of 
this report) have been deposited in the Institute of Archaeology, Sofia and the Department of 
Archaeology, University of Nottingham. A full copy of the data is also lodged with the Arts and 
Humanities Data Service in York (see above, p. vii) . 

Identifiable bones were recorded to the level of the part of the anatomical element of the species. 
This quantification system employed a modified version of the 'fragments method,' but closer in 
practice to the system of 'diagnostic zones' as described by Watson (1979). An attempt was made to 
estimate the 'minimum number of anatomical units' (Halstead 1985), using the following elements: 
horncore/antler (main beam), maxilla and mandible (cheek tooth row), skull (occipital condyles only), 
atlas, axis, cervical, thoracic, lumbar and sacral vertebrae (centrum), ribs (proximal), scapu la (glenoid) , 
humerus and radius (proximal and distal), ulna (proximal), metacarpal (proximal and distal) , pelvis 
(acetabular region), femur, tibia and metatarsal (proximal and distal), astragalus, calcaneus (proximal), 
phalanges I, 2 and 3 (proximal). 

In order to minimise the effects of bias due to fragmentation during excavation, wherever possible 
modern breaks to the bones from the same context were noted and the pieces were reassembled. The 
raw counts of pig 3rd and 4th metapodials were divided by two, and all the raw counts of phalanges 
of the major domestic species (cattle, pig and sheep) were divided by 4, in order to make the data for 
these elements comparable with other anatomical units. The MNI, or minimum number of individuals, 
was calculated based on the most numerous non-reproducible elements with no reconstruction for 
pairs. MNI were calculated using the period date as the unit of aggregation. This method ofquantification 
has several advantages . In particular, it reduces the chance of counting the same bone twice, and it 
takes account of the effect of butchery practices (eg, portions of half bones). It also produces figures 
which can be used, with relative ease, by other statistical methods. 

An attempt was made to discriminate between sheep and goat by applying the osteological differences 
described by Boessneck (1969) and the method developed by Payne (1985), following which 
morphological differences can be seen in the lower second and third milk molar teeth. The majority of 
those bones, which could be identified as being sheep or goat, proved to be sheep. Accordingly, it is 
probable that most of the finds were not goat although, in this report, the term 'sheep' is still used to 
refer to ovicaprid remains in general because a small quantity of the material may include goat. Ageing 
of the animal bones, using epiphyseal fusion data, has been applied to cattle, pig and sheep using the 
basic fusion groups defined by Silver (1969). Dental ageing was carried out for cattle, pig and sheep 
using mandible age groups based on tooth wear and attrition, after 0'Connor (1991 ). Data relating to 
sexing was noted for cattle pelves, following Grigson (1982), for sheep pelves according to Boessneck 
(1969) and for pig canines after Schmid (1972) . Butchery, pathological, non-metrical trait and 
biometrical data were also noted for the whole assemblage. 
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All the above data was recorded within each archaeologically defined context. The selection of 
contexts containing bones suitable for analysis was based on archaeological information provided by 
the excavation director, Andrew Poulter, and the site ceramic specialist, Rob Faulkner. Material was 
used only if it came from contexts which were stratigraphically reliable and could be accurately dated. 
The mammal bones were assigned to one of the following periods (all dates AD). 

PERIOD DATE DESCRIPTION AREA 

1 100-175 early Roman A,B,C,D,P 
2 175-250 mid Roman A, B, C, D, M, P 
3 250-450 late Roman B, C,D,E,F,K,M,P,R,S 
4 450-600 early Byzantin e A,B,D,E, F, K,P,R,S 
5 800-1000 Slav K 
6 1750-1850 post-medieval C, 0, F, K, M, R 

All the data is summarised in Figures 10.1-10.7, Tables 10.1-10.24 and in Appendix 10.1 (biometric 
data) . 

Results 

A total of 8,022 bone fragments was identified to the level of species (Table 10.1), comprising 
domestic manunals (camel, horse, donkey, cattle, pig, sheep, goat, dog and cat) and wild species (red 
deer, roe deer, brown bear, wild boar, badger, fox, beaver, ?polecat and hare). The proportion of 
domestic to wild animals is 97.9%: 2.1% using diagnostic zone fragments, or 94.2%: 5.8% using the 
MNI counts (Table 10.2). This dominance of domestic material clearly indicates that hunting of large 
wild mammals was of no great importance. An interesting discovery, apart from the mammalian 
remains , was the almost complete carapace of a tortoise . This will be included in the following report 
and the significance of the find will be discussed. 

Figure 10.1 illustrates the relative proportions of the major domestic species by chronological 
period . During the early Roman period (100-175), diagnostic zone fragments suggest that there were 
broadly similar amounts of pig and sheep/goat, closely followed by cattle . Using MNI counts, sheep/ 
goat appear most numerous, closely followed by pig and then cattle. From the mid Roman to early 
Byzantine periods (175-600) pig bones dominate, followed by sheep/goat then cattle, using both 
diagnostic fragment and MNI counts . The size of the assemblage recovered from the Slav period 
(800-1000) is too small a sample from which to draw any general deductions. Pig bones again 
dominated during the post-medieval period (1750-1850), followed by cattle then sheep/goat according 
to diagnostic fragment counts and with mostly pig, sheep/goat then cattle according to MNI counts . 
There appears to be a fairly normal relationship between the two methods of quantification, ie, higher 
numbers of pigs and sheep for MNI than in diagnostic zone fragment (DZF) counts and a decrease in 
the amount of cattle for MNI in comparison with DZF counts. Such variations almost certainly reflect 
the different processing and butchery processes. In particular, larger cattle carcasses generally end up 
being more fragmented. The most important change in animal husbandry practices during the full 
period of occupation is the increase in the frequency of pigs and an apparent decrease in the number 
of cattle (in both DZF and MNI counts). The proportion of sheep/goat stays at broadly a similar level 
with only minor fluctuations . All other domestic and wild species were represented in consistently 
small proportions throughout all the main periods, usually never rising above more than a few per cent 
of the total number of identified specimens. 

One of the problems with comparing the material between the different periods, however, is the 
variation in sample size. The majority of the bones (88%) belong to the late Roman (250-450) and 
early Byzantine (450-600) periods. A further difficulty arises in comparing the intra-site variability in 
the distribution of the bone assemblage (Tables 10.3-8). Some areas produced only a small number of 
llmh;. if we only consider areas with more than 100 fragments identifiable to species, the general 



Fig 10.1 Quantification of the major dom estic species at Nicopolis by diagno stic zone fra gments (DZF) and minimum 
number of individuals (MNl) 

picture described above for the major species is repeated in the breakdown from each of the areas , ie, 
pigs generally predominated, followed by sheep/goat then cattle. However, there were some exceptions. 
During the late Roman period (250-450), Area B produced large amounts of cattle bones from the 
primary cobbled surface (249 and 250), used to reinstate the road leading out of the Roman city 
(Poulter 1995,74-6), as well as from the later resurfacing of the road with more cobbles (213, 241, 
243-4 and 247-8). A complete range of anatomical elements was recorded, suggesting that cattle 
were probably brought to the site 'on the hoof before being slaughtered in this area , just outside the 
city ' s southern gate. Many of the cattle bone fragments had clearly been butchered; signs of cuts and 
chops on their surfaces indicated basic dismemberment of carcasses . A considerable quantity of 
smashed skull, mandible, limb bone and phalange fragments were pre sent in these deposits . Such 
remains could have been refuse which was brought in and used as make-up to resurface the road but 
it seems most likely that the slaughtering and primary butchery of cattle took place in, or very close 
to, this area. 

Area D produced a large number of bones from late Roman deposits, mostly sheep/goat, followed 
by pig then cattle (Table 10.5). Again, the full range of anatomical elements was represented, suggesting 
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Table 10.1 Quantification. by DZF (diagnostic zone f ragmen ts) of the ident ifiable an imal bone f ragmen ts at Nicopolis 
ad lstru m by period 

PHASE 1 2 3 4 5 6 
DATE 100 ·175 175-250 250-450 450·600 800·1000 1750-

1850 
PERIOD Early Mid Late Early Slav Post-

Roman Roman Roman Byzantine Medieval 
DZF % DZF % DZF % DZF % DZF % DZF % 

Mammalia, Domestic 
Camel (Came/us sp.) 1 + 1 + 
Horse (Equus cabal/us L.) 9 2 .5 5 1.5 98 2.0 53 2.4 9 3.3 
Ass (Equus asinus L.) 1 + 4 + 1 + 

Catlle (Bos taurus L.) 94 25 .7 53 16.1 1090 22 .5 394 18.0 7 58 .3 69 25 .1 
Pig {Sus dotnesticus 130 35 .5 165 50 .1 2008 4 1.4 896 40 .9 3 25.0 100 36.4 
Erxl.) 
Sheep/Goat (Caprinae) 115 34.7 87 28 .9 1385 30 .8 67 8 34 .6 16 .7 51 20.4 
Shee p (Ovres aries L.) 10 6 90 71 1 
Goat (Capra hircus L.) 2 2 20 9 4 
Dog (Cams familaris L.) 1 + 3 + 48 + 44 2 .0 12 4.4 
Cal (Felis domestics 1 + 17' + 6 + 
Schreb. ) 
Total Mammalia, 362 322 4761 2153 12 246 
Domestic 

Mammalia, Wild 

Red Deer (Cervus 2 + 2 + 8 + 19 + 2 +
 
eleptius L.)
 
Roe Deer (Capre o/us 2 + +
 
cepreolus L.)
 
Brown Bear (Ursus erctos - + +
 

L.)
 
Wild Boar (Sus scrote L.) - + 9 + 4 +
 
Badger (Me/es metes L.) 1 + 2 +
 

Fox (Vu/pes vuipes L.) 1 +
 
Beave r (Castor fiber L.) 1 + 2 + 3 1.1
 
Mustelidae, Indeterminate - 5 + 1 +
 
Hare (Lepus europaeus 2 + 4 1.2 58 1.2 12 + 20 7.3
 
Pall .)
 
Total Mammalia , Wild 4 7 84 40 0 29
 

Reptilia
 
Tortoise (Tes /udo graeca - 2 +
 
L.)
 

GRAND TOTAL 366 329 4847 219 3 12 275 

+ = less than 1% • = in cludes partial skele to n (N=7) 

that complete carcasses had been processed in this part of the site. One explanation for the unusuall y 
high proportion of sheep/goat may be that these particular contexts represent household waste rather 
than primary butchery waste. Most belonged to the construction and occupation surfaces of the 'early 
building,' probably store rooms or workshops (Poulter 1995, 116-120). Many of the bones bore the 
signs of dismemberment, and some had traces of burning on their surfaces. This domestic kitchen 
rubbi sh contrasts with the primary butchery waste found in area B. The bones may have been casually 
disposed of within and around the site of the 'early building' , before becoming incorporated into its 
occupation surfaces . 

Preservation and Taphonomy 

Most of the mamm alian bone material recovered comprised butchery or kitchen refuse. No complete 
skeletons were found and very few examples of partially articulated limbs. Most long bone s were 
heavily fragmented, presumably because they were regularly broken up so as to allow the extraction 
of marrow, and skull s were also split or smashed , no doubt to remove the brains (cf, discussion of 
butch ery below ). Many of the bones showed traces of burning and carnivore gnawing, as would be 
expected in general settlement debri s. 

Carnivore damage, in the form of characteristic puncture marks and gnawing, was observed on the 
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Table 10.2 Quantification by MNI (minimum numb er of individuals) of the identifiable animal bone fra gments at 
Nicopolis ad Is/rum by period 

PERIOD 1 2 3 4 5 6 
DATE 100-175 Jl 75-250 250-450 450-600 800 1750

1000 1850 
PERlOD Early Mid Late Early Slav Post-

Roman Roman Roman Byzantine Medieval 
MNI 010 MNI % MNI % MNI 0/0 MNI % MNI % 

Mammalia, Domestic 
Camel (Came lus sp.) 1 + I + 
Horse (Equus caballus 2.8 2.1 2 + 3 1.4 1.9 
L.) 
Ass (Equus asinus L.) I 2.8 1 + I + 
Cattle (Bos taurus L. ) 9 25.0 8 16.6 62 17.7 28 12.7 33.3 7 [3.2 
Pig (Sus domest icus 10 27.7 18 37.5 158 45.1 109 49 .5 33.3 20 37.7 
Erxl.) 
Sheep/Goat (Caprinae) 12 33.3 12 25 .0 105 30.0 65 29.5 33.3 15 28.3 
Dog iCanisfamilaris I 2.8 I 2.1 2 + 2 + 1 1.9 
L.) 
Cat (Fe/is domestica 2.1 2 + + 
Schreb.) 
Total Mammalia, 34 41 333 210 3 44 
Dome stic 

Mammalia, Wild
 
Red Deer i Cervus 2.8 2 4.2 + 4 1.8 1.9
 
elaphus L.)
 
Roe Deer (Capreo/us + 1.9
 
capreo lus L.)
 
Brown Bear (UrS/ls + +
 
arctos L.)
 
Wild Boar (Sus scrofa 2. 1 + +
 
L.)
 
Badger (Meres meres L. ) - + 1.9
 
Fox (Vulpes vulpes L.) +
 
Beaver (C as ta , fiber L .) - + 1.9
 
Mustelidae, + 1.9
 
Indeterminate
 
Hare (Lepus europaeus 2.8 4 8.3 9 2.6 2 + 4 7.5
 
Pall.)
 
Total Mammalia, Wild 2 7 16 10 0 9
 

Reptilia
 
Tortoise (Testudo +
 
graeca L.)
 

GRAND TOTAL 36 48 350 220 3 53 

+ '" less than 1% 

surface of about 21% of the cattle, 27% of the pig and 29% of the sheep/goat bones . This suggests that 
this material was not always buried immediately after use and bones may have been left exposed on 
open dumps for some time. Dogs were certainly present and they no doubt account for these signs of 
scavenging amongst discarded food waste. 

Traces of burning in the form of discolouration (black, blue , grey or white) were identified on about 
9% of the cattle, 4% of the pig and 3% of the sheep/goat bones. However, this probably does not 
constitute reliable evidence for how meat was cooked because only those bones with clear discolouration 
were counted. Many of the other bone fragments had a slight greying on their surfaces, which suggests 
that they had also been exposed to fire , though to a lesser degree. 
In terms of the effectiveness of recovery, the assemblage as a whole was carefully excavated. The 
incidence of new breakage to bone surfaces was generally low, being 14% on average for horse 
fragments, 11% for cattle and 4% for both pig and sheep/goat. 
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Table 10.3 Quantification by DZF (diagn ostic zo ne fragments) of the id entifiable animal bone fragments at Nicopolis 
ad Istrum in period 1 (100-175) 

PERIOD 1 (100-1 75) 
EARLY ROMAN 
AREA 

Mammalia, Domestic 
Horse (=quus caballus L.) 
Ass (Ec,'U us esinus L.) 
Came (30S taurus L.) 
Pig (Sus dome sticus ErxL) 
Sheep/Goal (Cap rinae) 
Sheep (Ovies aries L.) 
Goat (Capra hircus L.) 
Dog (Canis familaris L.) 
Total 1V.:ammalia, Domestic 

A 
DZF 

5 
1 

39 
44 
47 

4 

1 
141 

% 

3.5 
+ 

27.5 
31.0 
35.9 

+ 

8 
DZF 

22 
9 

13 

45 

% 

2.1 

47.8 
19.5 
28.2 

C 
DZF 

2 

% 

50.0 
50 .0 

D 
DZF 

2 

21 
32 
17 

1 
1 

74 

% 

2.6 

27.6 
42.1 
25.0 

P 
DZF 

11 
44 
38 

5 
1 

100 

% 

1.0 

11.0 
44.0 
44.0 

Mammali a, Wild 
Red Dee r (Cervus eleptius L.) 
Hare (Lepus europaeus Pall.) 
TotallVlammalia, Wild 

+ 
2.1 
2.1 

1 
1 
2 

1.3 
1.3 

0 

GRAND TOTAL 142 46 2 76 100 

Table 10.4 Quantification by DZF (diagnostic zone fragments) of the id entifiable animal bone fragments at N icop o lis 
ad Istrum in period 2 (175-250) 

PERIOD 2 (175-250) 
MID ROMAN 
AREA A 8 C D M P 

DZF % DZF % DZF % DZF % DZF % DZF % 
Mammalia, Domestic 
Horse (Equus cabal/us L.) 2 4.7 3 1.6 
Cattle (Bas taurus L.) 8 10.0 7 16.3 33 17.2 5 41.7 
Pig (StIS domesticus ErxL) 2 100.0 43 53 .8 23 53.4 92 47.9 5 41.7 
Sheep/Goat (Caprinae) 26 35 .0 8 18.6 51 29 .7 2 16.6 
Sheep (Ovies aries L.) 6 
Goa t (Capra hircus L.) 2 
Dog (Canis familaris L.) 3 1.6 100.0 
Cat (Felis dome stica Schreb.) 1 + 
Total Mammalia, Domestic 2 79 40 189 12 

Mammalia, Wild 
Red Dee r (Cervus elaphus L.) 2.3 1 + 
Wild bear (Sus scrofa L.) 1 + 
Hare (Lepus europaeus PaiL) 1.2 2 4.7 1 + 
Total Mammalia, Wild 0 3 3 0 0 

GRAND TOTAL 2 80 43 192 12 1 
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Tab l e 10.5 Q uantification by D ZF (diagnost ic zone fragments) of th e identifiable an i mal bone fragments at Nicooolis 

(lei l stnun i ll period 3 (250 -450) 

PERIOD 3 (250-450) 
LATE ROMAN 
AREA 

Mammal ia, Domestic 
Came l (Came/us sp.) 
Horse (Equus cabal/us L.) 
Ass (Equus asinus L.) 
Catt le (Bas taurus L.) 
Pig (Sus domes ticus Erxl. ) 
Sheep/Goat (Caprin ae) 
Sheep (Ovies aries L.) 
Goat (Capra hircus L.) 
Dog (Cenis temiteris L.) 
Cat (Felis domestica Schre b.) 
Total Mammalia, Domestic 

B 
DZF 

35 
3 

374 
263 
217 

5 

1 
1 

899 

% 

3.8 
+ 

41.2 
29.0 
24 .4 

+ 
+ 

C 
DZF 

32 

232 
388 
233 

10 
2 

14 
9 

910 

% 

3.5 

25.1 
42.0 
26 .5 

1.5 
1.0 

0 
DZF 

1 
8 

178 
385 
448 

31 
5 

10 

1066 

% 

+ 
+ 

16.5 
35 .8 
45.0 

+ 

E 
DZF 

31 
118 
75 
11 
5 
1 

7* 
249 

% 

+ 

12.2 
46.3 
35 .7 

+ 
+ 

F 
DZF 

6 

75 
109 

74 
7 
1 
2 

274 

% 

2.1 

26.8 
38 .9 
29.3 

+ 

Mammalia, Wild 
Red Deer (Cervus e/aphus L.) 
Brown Bear (Ursus erctos L.) 
Wild Boar (Sus scrota L. ) 
Beaver (Castor fiber L.) 
Mustelid ae, Indeterm inate 
Hare iLeou» europaeus Pall .) 
To tal Mammalia, Wild 

4 
1 

2 
8 

+ 
+ 

+ 

+ 

2 

4 

7 
13 

+ 

+ 

+ 9 
10 

+ 

+ 
1 
4 
6 

+ 

+ 
+ 5 

6 

+ 
1.8 

Reptil ia 
Tortoise (i-es tudo graeca L.) + 

GRAND TOTAL 908 923 1076 255 280 

PERIOD 3 (250-450) 
LATE ROMAN 
AREA 

Mammalia, Domestic 
Camel (Came/us sp.) 
Horse (Equus cabal/us L.) 
Ass (Equus asinus L.) 
Cattle (Bas taurus L.) 
Pig (Sus domesticus Erxl. ) 
Sheep/G oat (Ca pr inae) 
She ep (Ovies aries L.) 
Goa t (Capra hircus L.) 
Dog (Canis tamilaris L.) 
Cat (Felis domes tica Schreb.) 
Total Mammalia, Domestic 

K 
DZF 

3 

49 
194 

39 
9 
4 

298 

% 

+ 

15.6 
62 .0 
16.6 

M 
DZF 

7 
16 
26 

4 
2 

55 

% 

12.1 
27.6 
55.2 

P 
DZF 

7 
1 

102 
4 10 
190 

12 
1 

17 

740 

% 

+ 
+ 

13.4 
53 .9 
26.7 

2.2 

R 
DZF 

4 

39 
100 

72 
1 

3 

219 

% 

1.8 

17.6 
45.2 
33 .0 

1.3 

S 
DZF 

2 

3 
25 
21 

51 

% 

3.9 

5.9 
49.0 
41 .2 

Mammalia , Wild 
Red Dee r (Cervus e/aphus L.) 
Wild Boar (Sus scrota L.) 
Badger (Me/es me /es L.) 
Fox (Vu/pe.;; vulpes L.) 
lVIustelidae , Inde terminate 
Hare (Lepus europaeus Pall. ) 
Total Mammalia, Wild 

2 
11 
15 

+ 
+ 

+ 
3.5 2 

3 
3.4 

2 

1 
1 

16 
20 

+ 

+ 
+ 

2.1 1 
2 

+ 

+ 
0 

Reptilia 
Tortoise (Testudo graeca L.) + 

GRAND TOTAL 313 58 761 221 51 

(* = includes partial skeleton, N=7) 
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Table 10.6 Quantification by DZF (diagnostic zone fragments) of the identifiable animal bone fragments at Nicopolis 
ad [strum in period 4 (450-600) 

PERIOD 4 (450-600) 
EARLY BYZANTINE 
AREA 

Mammalia, Domestic 
Camel (Came/us sp.) 
Horse (Equus cabal/us L.) 
Ass (Equ us asinus L.) 
Cattle (Bos tauru s L.) 
Pig (Sus tiome sticus ErxL) 
Sheep/Goat (Caprinae) 
Sheep (Ovies aries L.) 
Goat (Capra hircus L.) 
Dog (Canis ternileris L.) 
Cat (Felis domestica Schreb.) 
Total Mammalia, Domestic 

A 
DZF 

17 

84 
168 
97 
11 
2 

15 

394 

% 

4.2 

20.9 
41.9 
27.4 

3.7 

B 
DZF % 

0 
DZF 

9 
1 

81 
244 
232 

12 
1 
9 
1 

590 

% 

1.5 
+ 

13.5 
40.8 
41.0 

1.5 
+ 

E 
DZF 

24 

159 
380 
298 

45 
3 

20 
5 

934 

% 

2.5 

16.6 
39.7 
36.2 

2.1 
+ 

F 
DZF 

28 
52 
36 

117 

% 

+ 

23.7 
44.1 
30.5 

Mammalia, Wild 
Red Deer (Cervus e/aphus L.) 
Roe Deer (Capreo/us capreoJus L.) 
Brown Bear (Ursus arctos L.) 
Wild Boar (Sus scrota L.) 
Beaver (Castor fiber L.) 
Mustelidae, Indeterminate 
Hare (Lepus europaeus Pall.) 
Total Mammalia, Wild 

2 

4 
7 

+ 

+ 

1.0 

100.0 

1 
2 

3 
8 

+ 
+ 

+ 
+ 

+ 

17 

3 
22 

1.8 

+ 
+ 

+ + 

Reptilia 
Tortoise iTe studo graeca L.) 

GRAND TOTAL 401 1 598 956 118 

PERIOD 4 (450-600) 
EARLY BYZANTINE 
AREA 

Mammalia, Domestic 
Camel (Came/us sp.) 
Horse (Equus caba/Jus L.) 
Ass (Equus asinus L.) 
Cattle (Bos taurus L.) 
Pig (Sus tiomesticus ErxL) 
Sheep/Goat (Caprinae) 
Sheep (Ovies aries L.) 
Goat (Capra hircus L.) 
Dog (Canis temileris L.) 
Cat (Felis domestica Schreb.) 
Total Mammalia, Domestic 

K 
DZF 

3 

33 
38 

8 
3 
3 

88 

% 

3.4 

37.5 
43.2 
15.9 

P 
DZF 

2 
4 
2 

8 

% 

25.0 
50.0 
25.0 

R 
DZF 

2 
2 

4 

% 

50.0 
50.0 

5 
DZF 

7 
8 
3 

18 

% 

36.8 
42.1 
15.8 

Mammalia, Wild 
Red Deer (Cervus eteohus L.) 
Wild Boar (Sus scrota L.) 
Badger (Me/es meles L.) 
Fox (Vu/pes vetoes L.) 
Mustelidae, Indeterminate 
Hare (Lepus europaeus PaiL) 
Total Mammalia, Wild 0 0 0 

5.3 

Reptilia 
Tortoise (Testudo graeca L.) 

GRAND TOTAL 88 8 4 19 
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Tab le 10.7 Quantification by DZF (diagnostic zonefragments) ofthe identi fiable animal bonefragmetits at Nicopolis 
w i l struru II I p eriod 5 (8UU-1UOU) 

PERIOD 5 (800-1000) 
SLAV 
AREA K 

DZF % 
Mammalia, Domestic 
Cattle (Bos taurus L.) 7 58.3 
Pig (Sus domest icus Erxl.) 3 25.0 
Sheep/Gcat (Caprinae) 1 8.3 
Sheep (O /ies aries L.) 1 8.3 
Total Mammalia, Domestic 12 

GRAND TOTAL 12 

Table i 0.8 Quantifica tion by DZF (diagnostic zone fra gment s) of the identifiable animal bone fra gments at Nicopolis 
ad Istrum in per iod 6 (175 0-1850 ) 

PERIOD 6 (1750-1850) 
POST-MEDIEVAL 
AREA C D F K M R 

DZF % DZF % DZF % DZF % DZF % DZF % 
Mammalia, Domestic 
Horse (Eql-"us cabaltus L.) 4 3.4 4 3.7 1 3.0 
Cattle (Bos tauru s L.) 33 28.0 31 28.9 5 15.1 
Pig (Sus domesticus Erxl.) 52 44.1 37 34.6 8 24.2 3 100.0 
Sheep/Goat (Caprinae) 24 20.3 24 26.2 3 12.1 
Sheep (Ovies aries L.) 1 
Goat (Capra hircus L.) 3 1 
Dog (Canis famifaris L.) 2 1.7 2 1.9 3 37.5 2 6.1 3 50.0 
Total Mammalia, Domestic 115 102 3 20 3 3 

Mammalia, Wild 
Red Deer (Cervus elaphus L.) 2 1.9 
Roe deer (Capreolus cepreolus L.) 1 + 
Badger (Meles meles L.) 2 1.7 
Beaver (Cas tor fiber L.) 12.5 1 3.0 16.7 
Mustelidae. Indetermin ate 1 3.0 
Hare (Lepus europaeus Pall .) 3 2.8 4 50.0 11 33.3 2 33.3 
Total Mammalia, Wild 3 5 5 13 3 0 

GRAND TOTAL 118 107 8 33 6 3 

Anatomical Representation 
The anatomical representation of the major species was examined for each period (Tables 10.9-11). 
To evaluate the relative proportions of particular groups of elements, the counts of non-reproducible 
elements were also quantified into carcass components (Table 10.12). 

Examination of the data as a whole provides valuable information about the taphonomic factors 
which affected the composition of the assemblage, even thou gh expl aining this evidence is not always 
straightforward. The relatively low numbers of phalanges recovered for the smaller-sized animals, 
such as pig and sheep, may be because not all deposits were sieved (cf , Levitan 1982, Payne 1975 ). 
However, scavenging by carnivores, after disposal of the bone refu se, could equally account for the 
absence of the smaller bones. Also, the typically high proportion of mandibles and distal, rather than 
proximal, humeri and tibiae, could be explained, to some extent, by cam ivore activity since the under
represented elements are more friable and less likely to be preserved than those which are well 
represented in the assemblage. 
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DOMESTIC FAUNA 

CATTLE 

No skeletons or clear cases of arti culated cattle limbs were found. Even so, the fact that a wide range 
of elements is record ed does suggest that animals were brought to the site 'on the hoof. ' Most bone 
fragments identified belonged to the major limb bones. These largely repr esented waste from the meat 
bearin g j oints. 

Th ere were surprisingly low numbers of cattl e horn cores in proportion to the other elem ents (Ta ble 
10.9). Th is may indicate that horn working and processing was carried out close to the area s excavated. 
Evidence for thi s is provided by the collection of horn cores from butchered cattle and sheep from the 
primary fill of the drain under the early Byzantine gate in area E (l088) and in the discovery, more 
generally, of worked and partially worked bone in other areas (see worked bone report, p. 79). Note 
that context 1088 in area E also produced five ca ttle thoracic vertebrae from the same individual (see 
below, pathology, p. 175) . 

Generally, few ca ttle mandibles and ma xillae were found which suggests that , as a rule, with the 
exception of the cobbled surface in area B, the slaughtering of animals and the prim ary butchery of 
carcasses to pro vide j oints of meat were activities which did not take place in or close to the areas 
excavated . 

There did not appear to be particular concentrations of any other anatomical elements, although 
metapodi als were generally well-represented. Thi s may be because these bones are robu st and surv ive 
better than other elements, alth ough it could be that these were collec ted as raw material for making 
bone impl em ent s (see above, p. 79). 

PIG 

Three deposits contained the remains of partial skeletons or art icul ated limbs. Tw o contexts, dated to 
the late Roman period, contained such material. Area E, context 1191, included a partial forelimb of 

Table JO.9 Cattle anatomical representation 

PERIOD 1 2 3 4 5 6 
DATE 100-175 175-250 250-450 450-600 800-1000 1750-1850 
PERIOD Early Mid late Early Slav Post-

Roman Roman Roman Byzantine Medieval 
Hornco re 2 13 14 2 
Skull , occ ipital condyle 3 2 9 6 2 
Maxilla 1 1 12 6 
Mandible 9 1 27 17 
Atlas 2 10 4 1 
Axis 11 4 1 
Scapula, distal 4 3 47 17 2 
Humerus, proximal 13 5 
Humerus, distal 49 24 7 
Radius. proximal 2 8 40 13 3 
Radiu s. distal 3 12 10 3 
Ulna proximal 2 11 9 3 
Metacarpal , proximal 4 1 39 14 3 
Metacarp al, distal 4 3 19 6 3 
Pelvis acetabulum 6 1 51 27 3 
Femur, proxim al 2 16 10 1 
Femur , dist al 1 1 17 12 
Tibia, proximal 6 3 16 14 
Tibia, distal 4 2 25 14 2 
Metatarsal. prox imal 2 6 62 19 2 
Metatarsal, distal 3 2 59 28 2 
Astragalus 2 2 37 14 1 
Calcaneum 4 35 23 4 
Phalanx 1 3 3 38 12 2 
Phalanx 2 2 2 28 9 1 
Phalanx 3 1 2 11 3 1 

Note that the figures are obtained from counts of non-reproducible ele ments, and do not necessarily corre spond with total DZF counts in 
tables 1-2. The totals of all phalanges have been divid ed by four , to allow comparisons with other ana tomical units. 
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a neonatal individual. This comprised a radius, ulna, third and fourth metacarpals. In addition, the 
partial skeleton of an immature individual was identified in area K (4516). This find comprised a pair 
of humeri, left radius and pair of ulnae (all with unfused proximal and distal epiphyses), a left pelvis 
(unfused), right tibia (unfused proximal and distal epiphysis), and a distal metapodial (unfused). An 
early Byzantine context produced an articulated hind-limb of an immature individual. Area E, context 
1034, contained a distal tibia (fused epiphysis), a distal fibula, astragalus and calcaneus (unfused 
proximal epiphysis). These three deposits suggest that pig breeding was carried out at Nicopolis (see 
also below, ageing data). Moreover, stillborn individuals were also occasionally represented, which 
can be taken as clear evidence that pigs must have been reared in, or just outside, the city . All major 
body elements were represented which indicates that these animals were also slaughtered at Nicopolis. 
The high numbers of mandibles found represent the disposal of waste from the primary butchery of 
carcasses. The relatively low quantities of maxillae to mandibles recovered may be the result of 
butchery practices; if the skulls were usually split and smashed open to extract the brain , this would 
have damaged the maxillae and account for their under-representation in the assemblage as a whole. 

The representation of carcass components is, for the most part, the same for all periods of occupation. 
There does not seem to be any general concentration of particular anatomical units although, when the 
elements are compared by period (Table 10.10), there are clearly disproportionate numbers of scapula, 
distal humeri and pelves from late Roman contexts. Perhaps, during this period, the preparation of 
joints of salted or smoked ham was of particular importance. 

SHEEP 

Only a single sheep skeleton was found . This was the partial skeleton of a neonatal lamb . It came from 
an early Roman pit-fill in area A (2277) . The stillborn individual was represented by a pair of scapulae, 
humeri, radii and left ulna, metacarpal, pair of pelves, pair of metatarsals, calcaneus, first, second and 
third phalanges. 

Table 10.10 Pig anatomical representation 

PERIOD 1 2 3 4 5 6 
DATE 100-175 175-250 250-450 450·600 800-1000 1750·1850 
PERIOD Early Mid Late Early Slav Post-

Roman Roman Roman Byzantine Medieval 
Skull , occipital condyle 4 23 10 2 
Maxilla 1 8 93 77 6 
Mandible 10 13 180 109 20 
Alias 1 25 22 1 
Axis 6 1 1 
Scapula , distal 5 13 123 65 5 
Humerus, proximal 5 6 47 28 2 
Humerus, distal 4 15 158 72 18 
Radius , proximal 5 4 65 24 2 
Radius, distal 3 1 36 17 3 
Ulna proximal 6 18 98 44 5 
Meta carpals 3+4, proximal 5 11 61 44 2 
Metacarpals 3+4 , distal 3 9 46 32 2 
Pelvis acetabulum 5 18 106 43 7 
Femur, proximal 6 59 18 1 
Femur, distal 6 75 36 4 
Tibia , proximal 3 13 57 27 1 1 
Tibia, distal 6 6 74 33 1 3 
Metatarsals 3+4, proximal 4 4 41 28 1 2 
Metatarsals 3+4, distal 3 4 24 16 1 1 
Aslragalus 1 1 45 14 2 
Calcaneum 1 10 70 36 5 
Phalanx 1 1 2 26 12 
Phalanx 2 1 1 13 7 
Phalanx 3 1 5 4 

Note that the figures are obtained from count s of non-reproducible elements, and do not necessarily correspond with total DZF counts in 
tables 1-2. The total s of all third and fourth metapodials have been divided by 1wo, and phalanges have been divided by four, to allow 
comparisons with other anatomical units. 
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Table 10.11 Sheep/goat anatomica l representation 

PERIOD 1 2 3 4 5 6 
DATE 100-1 75 175·250 250-450 450-600 800-1000 1750-"1850 
PERIOD Early Mid Late Early Sl av Post-

Roman Roman Roman Byzantine Medieval 
Horncore 1 31 14 1 
Skull, occipital con dyle 1 5 6 
Ma xilla 2 27 32 2 
Man dible 7 7 76 65 15 
Atlas ' 2 13 8 1 
Axi s 1 3 14 3 1 
Scapula, dista l 6 7 77 30 
Hum erus, proximal 8 4 35 20 
Hum erus , distal 12 11 103 61 5 
Radius, proximal 12 12 105 58 6 
Radius , distal 9 12 79 39 2 
Ulna proximal 4 6 28 17 2 
Metacarpal , proximal 1 5 59 36 
Meta carpal, dista l 1 6 43 24 .2 
Pelvis ace tabu lum 5 9 91 32 4 
Femur, proximal 1 6 24 14 2 
Fem ur, dista l 2 3 20 10 1 
Tibia, prox ima l 9 5 49 30 3 
Tibia, distal 11 8 102 59 8 
Meta tarsal, proximal 6 9 79 50 
Metatarsal , dista l 4 3 59 26 
Astragalus 1 3 51 16 
Calcaneum 1 1 31 22 
Phalanx 1 1 2 20 10 
Pha lanx 2 1 1 6 4 
Phalanx 3 1 1 5 4 

Note that the figures are obtained from count s of non -reproducible ele ments, and do no t nec essar ily co rrespond wi th total DZF counts in 
Tabl es 10 .1-2. The totals of a ll pha lang es have bee n divid ed by four, to allow comparisons with ott.er ana tomica l units. 

Table 10.12 Abundance of carcass components 

PERIOD 1 2 3 4 5 6 
DATE 100 175 · 250 450-600 800 1750 

175 250 450 1000 1850 
PERIOD Early Mid Late Early Sl av Pe st-

Ro man Roman Roman Byzantine Medieval 
N % N % N % N % N % N % 

CATTLE 
Horncores 2 4 .7 13 2.0 14 4 .6 2 4.5 
Maxilla/Mandible 10 15.9 2 4.7 39 6.0 23 7.5 2 33 .3 
Scapula/Pe lvis 10 15.9 4 9.3 98 15.1 44 14.4 1 16.6 5 11 .4 
Forelim b 7 11.1 8 18.6 112 17.3 56 18.4 16 36.4 
Hind limb 17 27 .0 8 18 .6 130 20 .1 77 25.2 16 .6 7 15.9 
Meta podial 13 20 .6 12 27 .9 179 27.6 67 22 .0 16. 6 10 22 .7 
Phalanges 6 9.5 7 16 .2 77 11.9 24 7.9 16 .6 4 9. 1 

PIG 
Maxilla/Mandible 11 16.9 21 13.6 273 20.2 186 25 .9 26 29 .5 
Sca pula/Pe lvis 10 15 .4 31 20 .1 2 29 16.9 108 15. 1 12 13.6 
Forelim b 18 27.7 38 24 .7 357 26.4 157 21. 9 28 31.8 
Hindlimb 11 16.9 36 23.4 321 23.7 146 20.4 2 33 .3 15 17.0 
Metapodial 3+4 15 23.1 28 18 .2 172 12 .7 120 16 .7 4 66 .7 7 8.0 

SHEEP/GOAT 
Horn cores 1 1.0 3 1 2 .7 14 2 .2 1 1.8 
Maxilla/M andi ble 7 7.3 9 7.9 103 9.0 97 15.2 17 31.5 
Sca pula/Pelvis 11 11 .5 16 14 .2 168 14 .7 6 2 9.7 33 .3 4 7.4 
Forelimb 37 38.5 4 1 36 .3 315 27 .6 175 27.4 15 27 .8 
Hindli mb 24 25.0 20 17 .7 253 22 .2 137 2 1.4 13 24 .1 
Metapodial 12 12.5 23 20 .4 240 21.0 136 21.3 2 66 ,7 3 5.6 
Phalanges 4 4 .2 4 3.5 31 2.7 18 2 .8 1 1.8 

Note that the figures are obtained from counts of non-reproducible elements, no t co unts from fragm ent s. Only the gleno ids are cou nted for 
:;c;:.;:.~; ~C\~, ar,d the- ace-tabul ae- IOf p~\v~ s . Fore-limb includes: disla\ humerus, pro ximal and disla\ radius , and ulna . Hindlimb include-s'. <.\\,,\0.\ 
femur , proximal and dista l tibia, astraga lus and ca lcaneum. All figures in brackets are percentages. 
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The anatomical representation data for sheep (Table I0.11) demonstrates that all major body 
elements were identified. Probably, as with cattle , the anim als were brought to the site 'on the hoof' 
for subsequent slaughter and butchery . Just as with cattle, rela tively few horncores were found, which 
suggests that they were rem oved for use in the manufacture of bone objects. A collection of butchered 
ram horncores came from the primary fill of the drain under the early Byzantine gate in area E (1088), 
the same context which produced the butchered horn core s of cattle, noted above. 

Mandibles were quite well represented but maxillae less so, probably, as noted for pigs , because of 
the method of butchery used. Other elements were found in normal proportions, although there seems 
to be disproportionate quantities of distal humeri , proximal radii , pelv es and distal tibia in late Roman 
deposits. This may be explained by taphonomic factors, especially by the fact that these harder, more 
compact elements are less prone to damage by carni vore gnawin g and fragmentation. The elbow and 
hind-limb joints, however, are where the main meat joints are found, so their relative abundance in the 
assemblage is not surprising. Metapodials were generally well represented and appear to have been 
sometimes used for bon e working to produce tools (see above, worked bone, p. 79). Phalanges were 
present in low numbers which could be due to a combination of factors such as poor recovery and 
carnivore action although it is surprising that the sieving and sampling carried out during the excavation 
failed to produce more examples, particularly since numerous small bone s of bird s, fish and small 
mammals were recovered by the bulk processing of sediment samples. Perhaps, therefore, the under
representation of phalanges is significant. One explanation might be that the initial slaughtering and 
primary butchery of sheep was carried out out side the areas examined by excavation. Thi s might also 
explain why so few homcores have been found because they may have been removed when the animals 
were skinned. 

Ageing 
Two approaches were used to inve stig ate the age of the major domestic species; dental eruption and 
wear, as well as epiphyseal fusion data. Dental ageing data for the major domestic species are 
presented in Table s 10.13-15. Epiphyseal fusion data are in Tables 10.16- 18. 

Dental Data 
In the case of cattle , most periods produced too few samples to permit detailed evaluation of the age 
structure (Table 10.13) . Such evidence as there is suggests that most were killed at a mature adult age 
(ie , at adult stage 'C' , the third permanent molar having dentine exposure on its distal column). During 
the late Roman period cattl e were killed over a wide age range, varying from juvenilelimmature up to 
mature adult. This was also the case in the early Byzantine period . The youngest individuals would 
have probably only just been weaned, whilst those of the 'sub-adult' to 'adult A' stage would have 
been between eighteen months and three and a half years old. Animals of 'adult B ' stage or older were 
probably aged from about four to eight or nine years old. No neonatal individuals were identified 
although their absence may be partly due to the taphonomic factors mentioned above, as well as biases 
linked to the hand recovery of the bulk of the material. Bec ause breeding livestock inevitably does 
result in some natural infant mortality and involves deliberate culling as part of herd management, the 
absence of young calves sugges ts that the inhabitants were consumers and not engaged in breeding 
livestock. However, the older cattle repre sented in the assemblage had probably been kept as dairy 
cows or perhaps as plough oxen. The younger animals were probably slaughtered to provide veal. 

Pig dental data were also relatively poor for the late Roman and early Byzantine periods (Table 
10.14). Generally, pigs were killed at a broad age range varying from juvenile to mature adult. Mo st 
animals were slaughtered, however, before attaining adulthood. During the late Roman period, the 
majority of pigs were killed at the following ages; 'j uvenile ' (lower first permanent molar not in wear) 
to ' immature' (lower second permanent molar not in wear), ' sub-adult A' (lower third permanent 
molar present in crypt) and ' adult AlB' (lower third permanent molar with enamel attrition only or 
minor dentine exposure ). In the early Byzantine period, a similar slaughter pattern prev ailed ; animal s 
were killed when juvenile/immature and at a ' sub-adult A' stage. The only observable difference was 
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Tabl e 10.13 Cattle den tal data 

Neonal. Juven. Imm. Subad. Subad. Adult Adult Adult Elderly 
PERIOD A 8 A 8 C 
100-175 5 
EARLY ROMAN 
175-250 
MID ROMAN 
250-450 2 2 4 4 18 
LATE ROMAN 
450-600 2 6 
EARLY BYZANTINE 
800-1000 
SLAV 
1750-1850 2 
POST-MEDIEVAL 

Definition of age periods (A.P.): 

Neonat. = Neonatal Adult = LM3 in wear 
Juven. = Juvenile: LM1 not in wear A - LM3 up to minor dentine exposure on mes ial surface 
Imm. =Immatur e: LM1 in wear, LM2 not in wear B - LM3 dentine exposure across central column 
Subad. = Subadull: LM2 in wear , LM3 not in wear C - LM3 dentine exposure on distal column 
A - LM3 forming, to just erup ting lhrough bone Elderly =LM3 heavily wo rn, post stage-j (Grant 1982) 
B - LM3 erupting from bone to occ lusal surface 

Note that the following data are based on the quanti fication of mandible frag ments with at least one recordable molar 
or premolar. 

Table 10.14 Pig den tal data 

Neonat. Juven. Imm . Imm . Subad. Sub ad. Adult Adult Adult Elde rly 
AGE PERIOD A 8 A 8 A 8 C 
100-175 1 1 1 
EARLY ROMAN 
175-250 3 
MID ROMAN 
250-450 4 15 22 11 29 7 27 23 2 
LATE ROMAN 
450-600 2 9 11 2 12 6 5 19 
EARLY BYZANTINE 
800-1000 
SLAV 
1750-1850 7 2 2 
POST -MEDIEVAL 

Defin ition of age periods (A.P.): 

Neonat. = Neonatal B • LM3 erupting from bone to occlusal surfaceAdu/l = LM3 
Juven. = Juvenile: LM1 not in wear in wear 
Imm. = Immature : LM1 in wear, LM2 not in wear A - LM3 with enamel att rition only 
A - LM2 present in cryp t B - LM3 minor dentine exposure 
B · LM2 erupting up to occlusal plane C - LM3 dent ine exposure merging on mesial cusps 
Subad. = Subadult: LM2 in wear, LM3 not in wear Elderly = LM3 heavily worn , post stage-j (Grant 1982) 
A - LM3 present in crypt 

Note that the following data are based on the quant ificat ion of mandible fragm ents with at least one reco rdab le molar or 
premolar. 

tha t, in this later period, the adult animal s were mostly killed at the adult B stage and fewer were killed 
at adult A stage (7.4% as compared to 19.1 % of the mandibles of late Roman date). If we follow 
publi shed data for late maturing pigs (Habermehl 1975, Bull and Payne 1982), then the anim als killed 
at the youngest age groups (with the first and second permanent molars not in wear) represent animals 
killed at an age of between twelve to fifteen months. Those killed at ' sub- adult A ' stage include pigs 
killed at the age of two years, between fiftee n to eighteen months, whereas the adult group comprises 
individuals which were about two and a half years old. It is worth remarking upon the apparent shift 
towards the kill ing of older pigs during the early Byzantine period, 31% of all mandibles being of 'adult 
B' tD 'd dc.rty' stage in this period, compared to only 18% in the la\.e Roman period. Tnis mil} be 
because a strategy of optimizing meat production had been adopted in the 5th and 6th centuries, when 



169 LARGE MAMM AL AND REPTILE BONES
 

Table 10. }5 Sheep dental data
 

PERIOD 
100-175 
EARLY ROMAN 
175-250 
MID ROMAN 
250-450 
LATE ROMAN 
450-600 
EARLY BYZANTINE 
1750-1 850 
POST-MEDIEVAL 

Neonat. Juven. 

3 

2 

7 

3 

Imm. 

10 

6 

Subad, 
A 
1 

15 

6 

2 

Subad. 
8 

3 

3 

Adult 
A 

6 

3 

Adult 
B 
3 

11 

6 

Adult 
C 

41 

25 

2 

Elderly 

2 

Definition of age periods (A.P.): 

Neonat. == Neonatal Adult == LM3 in wear 
Juven. == Juvenile: LM1 not in wear A - LM3 up to rrunor dentine exposure on mesial surface 
Imm. == Imm ature : LM1 in wear , LM2 not in wear B - LM3 dentin e expos ure across central column 
Subad . == Subadult: LM2 in wear, LM3 not in wear C -lM3 dentin e exposure on distal column 
A - LM3 forming , to just erupting through bone Elderly == LM3 heavil y worn , post stage-j (Grant 1982) 
8 - LM3 erupting from bone to occlusal surfa ce 

Note that the following data are based on the quantifi cation of mandibl e fragments with at least one record able molar 
or premolar. 

an increased numb er of animals were being killed at two and a half years or older. Overall , the evidence 
suggests intensive pig production and the fact that animals appear to have been slaughtered at regul ar 
age intervals suggests that the selec tion of animals for slaughter was to some extent a regulated 
operati on. 

Sheep dental data is sparse for the early and mid-Roman, Slav and post-medieval periods (Table 
10.15) . All that can be said is that sheep were slaughtered at ages rangin g fromjuvenile to mature adult 
age . During the late Roman period there was a bimodal distribution in the slaughter pattern; most 
animals were killed during the 'immature' stag e (when the second permanent molar was not yet in 
wear) to 'sub-adult A ' stage (when the third permanent molar is just forming or erupting through the 
bone) , or during the 'adult C' stage (when the third permanent molar had dentine exposure on its distal 
column). Most sheep (63%) were killed at 'adult A' stage or older, with the third permanent molar 
being worn . In the subsequent early Byzantin e period this bimodal distribution appears to continue, 
suggesting that, for the most part, the same husbandry practices continued. The majority of animals 
(65%) were still killed at 'adult A' stage or older. The first ofthese peaks probably represents sheep 
killed off at the end of their first or beginning of their second year , whereas the later peak includes fully 
adult sheep of around four to seven years of age. The younger sheep killed were presum ably stock 
surplus to breeding requirements and were killed for their meat. The older animals may have been kept 
for their milk and wool and then only slaughtered when they were considered to be no longer 
productive. 

Epiphyseal fusion data 
In the case of cattle, there exists insufficient information about the Roman , mid-Roman, Slav and post
medieval periods from which to draw any firm conclusions. All that can be said is that the figures 
broadly agree with the dental evidence in indic ating that few calves were eaten by the inhabitants of 
the city (Table 10.16). No neonatal post-cranial material was reco vered from the site. The absence of 
calves is also suggested by the early fusing group of bones (distal scapula, distal humerus and proximal 
radius). These should all be fused or fusing for most individuals by one year of age . During the late 
Roman period almost 99% of the epiphyses of these bones were fused and 94% in the early Byzantine 
period. 

The pig epiphyseal fusion data broadly matches the dental statistics, in that it indicates that most 
animals were killed at an immature age (Table 10.17) . A number of neonatal specimens were recovered 
during the excavation. These were noted in the following period s, areas and contexts: early Roman (A 
2260, A 2277, D 699) , mid Roman (M 4867 ), late Roman (C 4104, C 4211, D 659, E 1189, E 1191, 
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Table 10.16 Cattle epiphyseal fusio n 

PERIOD 1 (100-175) Unknown Unfused Fused % Fused 
EARLY ROMAN 
Early 21 100.0 
Intermediate 5 1 9 96 .8 
Late 6 1 5 94 .6 
PERIOD 2 (175-250) Unknown Unfused Fused % Fused 
MID ROMAN 
Early 1 20 100.0 
Intermediate 1 8 100 .0 
Late 1 5 100.0 
PERIOD 3 (250-450) Unknown Unfused Fused % Fused 
LATE ROMAN 
Early 31 4 331 98.8 
Intermediat e 32 12 94 96.4 
Late 49 14 42 94 .0 
PERIOD 4 (450 -600) Unknown Unfused Fused % Fused 
EARLY BYZANTINE 
Early 15 6 99 94.3 
Intermediate 24 6 54 92 .7 
Late 25 7 29 90 .5 
PERIOD 5 (BOO-1000) Unknown Unfused Fus ed % Fused 
SLAV 
Early 2 100.0 
Intermediate 1 100.0 
Late 
PERIOD 6 (1750 -1850) Unknown Unfused Fused % Fused 
POST-MEDIEVAL 
Early 1 19 1000 
Intermediate 3 11 96.8 

3 4 97.1 

Key to cattle fusion periods: 

EARLY: distal scapula, distal humerus, proximal radius, proximal
 
phalanges I and II.
 
INTERMEDIATE: dislal tibia, distal metapodials , proximal calcaneum.
 
LATE : proximal hume rus, distal radius , prox imal ulna, proxim al and
 
dista l femu r, proxim al tibia .
 

Table 10.17 Pig epiphyseal fus ion 

PERIOD 1 (100-1 75) Unknown Unfu sed Fused % Fused 
EARLY ROMAN 
Early 21 100.0 
Intermed iate 5 1 9 96 .8 
Late 6 1 5 94.6 
PERIOD 2 (175 -250) Unknown Unfused Fused % Fused 
MID ROMAN 
Early 1 20 100.0 
Intermediate 1 8 100.0 
Late 1 5 100 .0 
PERIOD 3 (250 -450) Unknown Unfused Fus ed % Fused 
LATE ROMAN 
Early 31 4 331 98 .8 
Intermediate 32 12 94 96.4 
Late 49 14 42 94.0 
PERIOD 4 (450-600) Unknown Unfused Fus ed % Fused 
EARLY BYZANTINE 
Early 15 6 99 94 .3 
Intermediate 24 6 54 92.7 
Late 25 7 29 90 .5 
PERIOD 5 (800-1000) Unknown Unfused Fused % Fused 
SLAV 
Early 2 100.0 
Intermediate 1 100 .0 
Late 
PERIOD 6 (1750-1B50) Unknown Unfused Fused % Fused 
POST·MEDIEVAL 
Early 1 19 100 .0 
Intermediate 3 11 96.8 

3 4 97.1 

Key to pig fusion periods: 

EARLY: distal scapula, distal hum eru s, proxim al radi us, pelv is .
 
INTERMEDIATE I: di stal metacarpal , distal tibia.
 
INT ERMEDIAT E II: distal meta tarsal, proximal calcaneum.
 
LATE: proxim al humeru s , distal radius, proximal ulna, proxim al and
 
dista l femur, proximal tibia.
 

F 3288, K 4506, P 5049, P 5051 , R 521 8, S 
5282), and early Byzantine (A 2 118, D 542, D 
607 , E 1031, E 1036 , E 1037, E 1087 , F 3240). 
The presence of the se neonatal indi viduals is 
itsel f a reliable indicator that pigs were being 
bred on the site. Th ese specimens may represent 
stillbirths and other cases of infant mortality, as 
well as perhaps deliberat e culling. In the early 
fusion gro up (distal scapul a, distal humerus, 
proximal radiu s and pel vis), 75 % ofthe counted 
epiphyses were fused during the late Roman 
period and 71 % in the early Byzantine, indicating 
that respectively aro und 25% and 29% of pigs 
were killed at less than one year of age. This 
early fusion group more or less corresponds with 
the dental peri ods described as 'neonatal' to 
' immature '; these have broadly similar pro
portions of mandibles in thi s age categ ory. 
Examining the changing patterns ofpig epiphy
seal fusion data through time , a higher percentage 
of young pigs were kill ed at less than one year 
of age in the early Roman period but this pattern 
was not foll owed in subse quent periods. This 
would appear to contradic t the dental data. 
During the mid Roman and early Byzantine 
periods, the slaughter pattern appea rs to have 
been broadly similar. Only during the late Roman 
period there appear to have been slightly higher 
proportions of animals killed at an older age, 
represented by the intermediate and late fusion 
groups, However, these differences are relatively 
minor and may can not be regarded as particu
larly significant. 

In the ca se of sheep, the epiphyseal fusion 
data broadly matches the dental dat a. Mostly 
animals were adult wh en slaughtered (Table 
10.18). Th ree archaeolog ical deposits, how
e ver , contained the remain s of neonatal speci
men s. An ea rly Roman deposit (A 2260) 
produced a collection of sheep trunk elements, 
whil st another (A 2277 ) included the parti al 
remains of a lamb ske leton. In addition, a late 
Roman deposit (B 303 ) produced a neon atal 
occipital condyle fragment. Th e pre sence of 
this material suggests that sheep breeding may 
have taken pla ce at Nicopoli s. The epiphyseal 
fusion dat a suggests that there was no signifi
cant change in the ag e at which sheep were 
slaughtered fr om the mid Rom an to early 
B yzantine period s . The appa re ntly hi gher 
proporti on of juvenile shee p killed in the early 
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Table IO.18 Sheep ep iphysea l f usion Roman period is based upon a relati vely small 

PERIOD 1 (100 -175) Unknown Fused sample and is probably unduly weighted in Unfused % Fused 
EARLY ROMAN favour of young animals by the discovery of 
Early 14 6 9 60.0 
Intermediate I 4 3 54.5 the lamb skeletons described above. 
Intermediate II 12 6 3 48.4 
Late 24 4 42.9 
PERIOD 2 (175-250) Unknown Unfused Fused % Fused Sex Data 
MID ROMAN The sex data available for cattle is limited but Early 16 17 100.0 
Intermediate I 1 3 10 90.0 it seems possible that, in the late Roman 
Intermediate If 16 6 2 76.3 
Late 18 3 3 72.7 period, more females were kept than males 
PERIOD 3 (250-450) Unknown Unfused Fused % Fused (Table 10.19). This gives some support to the 
LATE ROMAN 
Early 137 11 161 93.6 suggestion, made above, that many of the 
Intermediate I 37 18 69 88.8 older animals may have been used as dairy Intermediate II 113 32 99 84.4 
Late 136 23 24 80.8 cattle. Information for other periods is either 
PERIOD 4 (450-600) Unknown Unfused Fused % Fused 
EARL Y BYZANTINE lacking or insufficient for any meaningful 
Early 65 6 75 92.6 compan son. 
Intermediate I 20 12 48 87.2 
Intermediate II 63 22 50 81.2 Twice as many male pigs were found as 
Late 68 17 14 76.6 females for the late Roman and early Byzan-
PERIOD 5 (800-1000) Unknown Unfused Fused % Fused 
SLAV tine periods . Young males, surplus to breeding 
Early 100.0 requirements, are likely to have been selected Intermediate I 
Intermed iate II for slaughter at an earlier age. How ever, this 
Late 
PERIOD 6 (1750-1850) Unknown Unfused Fused % Fused apparent imbalance in numbers might not have 
POST-MEDIEVAL been so great as the numb ers suggest. Tapho-
Early 6 8 88.9 
Intermediate I 5 86.7 nomic fac tors may have distorted the picture; 
Intenn ediate II 8 4 89.5 male canines are more robust than their female Late 3 2 1 81.8 

coun terparts and are consequently easier to 
identify.Key to sheep fusion periods: 

EARLY: distal sca pula, distal humerus, proximal radius, pelvis. Sex data for sheep is particularly scarce 
INTERMEDIATE I: d ista l metacarpal , proximal phalanges I and II . for most periods. Roughly equal amounts of 
INTERMEDIATE II : proximal ulna, proxim al femur, d ista l tibia , distal 

males and females were recorded for the late metatarsal , proxim al calc aneum.
 
LATE : proximal humerus, distal radius, distal femur , proximal tibi a. Roman and early Byzantine per iods. This
 

Table 10.19 Sex data 

PERIOD 1 2 3 4 5 6 
DATE 100-1 75 175-250 250-450 450-600 800-1000 1750 -1850 
PERIOD Early Roman Mid Roman Late Roman Early Byzantine Slav Post-Medieval 

N N N N N N 
CATTLE 
Female 6 
?Female 4 
Male 
?Male 3 

PIG 
Female 2 38 6 6 
Male 1 73 12 4 

SHEEP 
Fem ale 2 3 9 5 
?Female 1 1 
Male 1 9 5 
?Male 1 5 

Based on examination of acetabulum-ischium margin in pelves for cattl e and sheep, and pre sence of canine tooth for pig . 
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seems to suggest that there was no concentration or dependence on sheep because, if there was, a less 
balanced ratio would be expected; ie, more adult females, if the intention had been to optimize milk 
or meat production. 

Butchery 
Comparatively little research in the region has been done on butchery practices during the Roman 
period, despite the fact that important cultural information may be derived from such a study. The 
frequent presence of butchery marks was noted during the recording of the mammal bone assemblage. 
These usually took the form of chop marks, probably made with some S011 of axe or cleaver, or cut 
marks made with a sharp knife . Most of these butchery traces were made during the basic 
dismemberment of the animal carcasses, producing manageable portions for consumption. A few 
bones also showed traces of so-called 'filleting cuts,' ie, longitudinal cut marks, normally found on the 
diaphyses, which occur when strips of meat are removed from the bone. In a number of cases, there 
were traces of the characteristic cut marks made when skinning an animal. As no discern able differences 
in butchery practices could be assigned to a particular period, butchery procedures are described as a 
whole for each of the main species. 

Nine horse bones had clear traces of butchery chop and saw marks. These were noted for the mid 
Roman (C 4126), late Roman (C 5306, C 5311 and D 659) and early Byzantine periods (A 20 II, A 
2108, A 2218, D 445 and E 1036). Chops were observed to a scapula glenoid, a distal humerus, a 
pelvis (acetabulum), the proximal part of a calcaneus, and to both proximal and distal parts of the 
metatarsal. The presence of these butchered horse bones indicates that horse carcasses were sometimes 
dismembered and perhaps horse meat was also eaten from time to time. Alternatively, some of the 
butchered horse metapodials may have been deliberately collected for the manufacture of bone artefacts 
and tools. 

Cattle would seem to have been decapitated by chopping through the atlas or axis. Chop and cut 
marks to the occipital condyles were also observed, suggesting that this was a common dismembering 
point. Horns were chopped off either at their base or together with the intercornual ridge. Skulls were 
split into two halves, presumably to facilitate removal of the brain. This seems to have commonly taken 
place from the basio-occipital direction. Cuts were made to the ramus of mandibles as well as to the 
lingual surface of the tooth row, often below the PM3-PM4 position, which suggests that the tongue 
was often removed. 

Butchery of the trunk elements was regularly noted. Vertebrae were heavily damaged by axial chops 
to their lateral aspects as well as by oblique media-lateral chops, but do not appear to be generally 
split. Ribs were chopped and cut just below their proximal articulation to separate them from the 
vertebral column, and were also sectioned lower down to reduce them into suitable portions. 

The dismembering of the forelimbs from the body was probably carried out by severing the muscle 
and gristle attachments connected to the trunk . Butchery of the forelimb appears to have then proceeded 
with dismemberment of the scapula, incited by cutslchop marks along the inferior border of the 
condyle and at the origin of the triceps brachii, as well as along the neck of the scapula. The humerus 
generally appears to have been chopped and smashed up, presumably to extract marrow, usually only 
the distal ends remaining partially intact but showing traces of chop s and cuts which point to 
dismemberment from the elbow joint. The radius was usually chopped to its proximal (elbow joint) 
end , and does not appear to have been generally separated from the ulna. The olecranon shows chops 
and cuts indicative of dismemberment of the radio-ulna from the elbow joint. Metacarpals were 
dismembered by chops at both proximal and distal articulations, and seem to have been sometimes 
split, perhaps to produce blanks for bone working. 

Dismemberment of the hind-limb began by chopping through the ilium of the pelvis.Further sectioning 
of the pelvis appears to have sometimes taken place by additional chops occasionally into the ischium 
and pubis. The femur was normally separated by chops through its neck or into its Capita femoris . 
Femurs were usually very fragmented which suggests that they were also chopped and smashed up to 
extract the marrow. The tibia was mostly chopped at its proximal (knee joint) articulation, with 
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occasional chops to its distal articulation. Both astragalus and calcaneus showed traces of chops and 
cuts which suggests basic dismemberment of the hock joint. The metatarsal, like the metacarpal, had 
traces of chops to both extremities and also seems to be split in some cases. 

Phalanges, generally, were not hea vily butchered, although some first and second phalanges were 
chopped, probably for fur ther dismemberment of the hoof. 

There was some evidence to sugges t that the skinning of cattle may have occasionally been carried 
out on the site. Several specimens had characteristic cut mark s such as those described by Binford 
(1981, 286, 290). These came from an early Roman deposit (B 265) as well as from several late Roman 
depo sits (B 247 , B 250 , D 610 and R 5218). They were mostly first phalanges with trace s oftransverse 
cuts to their anterior midshafts . A metatarsal also had traces of circular cuts around its distal mid shaft. 

The butchery of pig s was carried out using similar techniques to those described for cattle. The only 
maj or differences in the case of pigs were as follows : the trunk was regularly split by axial chops 
through the vertebral co lumn, dividing the carcasses into two halves. The major limb bones were not 
generally so fragmented and smashed as cattle, presum ably because the smaller sized portions fitted 
more easily into the cookin g pot. 

Many young pig bones probably would not have required much butchery . In addition, one particularly 
interesting early Byzantine dep osit (E 1034) contained the remains of an articulated hind-limb of an 
immature pig . This find comprized a distal tibia (fused) and fibula as well as an astragalus and 
calcaneus (unfu sed proximal). These connected bones are particularly intere sting because they suggest 
the preparation of salted or smoked ham , which were often hung by the Achilles tendon, attached to 
the tuber calcanei (Bokonyi 1984, 107). 

The butchery of sheep was also carried out using similar techniques to those used for cattle. The 
only major differences were that sometimes horns were left undamaged, presumably being too small 
or unsuitable fo r horn-working. An exceptional case was the group of large ram horn core s from the 
drain in area E (I 088), menti oned above. These showed traces of butchery chop marks which sugges ts 
that they were rem oved from the skull by chopping thou gh the base of the horn. 

Red deer was mostly represented by antler fragments, all of whi ch showed traces of chop and saw 
marks. Antler would undoubtedly have been an important source of raw material for the manufacture 
of artefacts, tool s, etc . (see above, the worked bone, p. 79). Although collecting shed antlers would 
seem to have been the most common means of obtaining this material, the chop and cut marks on 
antlers also suggest that carcasses may have been brought to the city and then the antlers were chopped 
or sawn off when they were still attached to the skull. That the animals were sk inned is hardly 
surprising; a fir st phalanx from a late Roman deposit (C 152) had traces of a transverse cut mark to 
its anterior proximal midshaft, which suggests that the animal had been skinned. 

Breed Types . 
The majority of cattle skulls were split or smashed durin g butchery, leaving few complete homcores 
which could have provided information about the various breeds kept at Nicopolis. However, during 
the early Roman period, there. appear to have been at least two types of cattle, one represented by 
homcores which had a medium-large diameter with long outward pointing, slightly twisting horns with 
upward pointing tips . The second breed had horns of a medium sized diameter with short strongly 
curv ed horn s. During the mid to late Roman periods, cattle belonging to the first breed were cer tainly 
presen t. In the early Byzantine period, the primary fill of the drain in area E (I 088), contained a group 
of horncores which were all of medium-large diameter type, with long outward pointing, slightly 
twisting horn s with upward pointing tips (although one example had backward pointing tips). No 
hornless cattle were identified. 

Two types of horned sheep were present at Nicopolis. The most common type was the so called 
'Copper sheep ' type , in which horncores were long, massive, triangular in cross section at their base 
and flattened towards the tip , laterally oriented and twisting. The se horncores were found in early 
Roman CD 699 ), mid Roman (D 676), late Roman (E 1112 and R 5218), and early Byzantine (A 2118, 
\ 2159 and E 1008) depo sits. Some studies have suggested that the 'copper sheep' type belong to 



174 NICOPOLIS AD ISTRUM: THE FINDS AND BIOLOGICAL REMAINS 

rams (Reitsma 1932) . The other horned sheep present had a much smaller shorter and straighter 
horncore, and this breed was identified ina late Roman deposit (C 4110). This type of horn core may 
have belonged to ewes. Of particular interest was the presence of a hornless breed of sheep in the early 
Roman period (A 2259). The skull fragment had a slight depression in the place where the horn should 
have been, and appears to come from a ewe, judging by the general thickness of the skull. 

Goats only appear to be present in relatively small numbers at Nicopolis. The surviving horncore 
fragments were of the so-called 'aegagrus' type, with a scimitar shaped, untwisted form. Examples of 
horns of this type were found in early Roman (A 2260), mid Roman (D 667), late Roman (C 4032, D 
538, D 601, D 661 and F 3288) and early Byzantine (A 2118 and E 1008) deposits . 

Palaeopathology 
Studying the pathology of archaeological bone material is an important way in which we can identify 
what animal diseases were present in the past, as well as providing information as to which husbandry 
techniques were practiced. Earlier analysis offaunal assemblages in Bulgaria has generally neglected 
to include this important source of information. During the recording of the Nicopolis assemblage a 
particular effort was therefore made to describe all pathological abnormalities. The pathological 
specimens identified could broadly be grouped into the following types: traumatic injury, arthropathies 
and joint diseases, oral pathology, ?infection and skeletal abnormalities. 

Traumatic Injury 
A number of specimens bore the signs of having suffered fractures or traumatic blows. In the early 
Roman period, a cattle-sized rib shaft fragment (D 699) had a healed fracture, the heali.ng process 
being marked by callus formation and a slight deformation and realignment of the rib axis. Several 
specimens were identified with signs of trauma from the late Roman period. A pig distal tibia shaft 
fragment (B 250) had a small bone spur, C 3mm in length, projecting from its lateral margin, perhaps 
resulting from a minor trauma. A pig f0U11h metatarsal (K 4507) had a small bone lump, C 4mm in 
diameter, projecting from its posterior midshaft, perhaps the result of a minor trauma. A pig fibula (K 
4516) had a healed fracture with callus formation and a realignment of the fibula axis . A sheep/goat 
ulna (D 553) was clearly bowed at its midshaft, below its articulation, perhaps the result of an earlier 
healed fracture. Finally, a red deer second phalanx (B 280) had traces of minor exostoses protruding 
from its lateral midshaft. There were no other associated characteristics suggesting that this was of 
osteoarthritic origin (ie, eburnation, lipping of the articnlar surface, etc.), so it is likely that this was 
the result of a minor trauma. Two cattle bones from post-medieval deposits exhibited traces of trauma. 
A cattle proximal ulna (C 88) had extensive traces of bone remodelling. The proximal olecranon 
appeared to have been severely fractured, leading to the two fracture planes slipping down beside each 
other on the medial aspect, while a new callus formation had formed on the lateral aspect. This had 
probably resulted from a major trauma to the proximal olecranon (elbow joint). A cattle-sized rib shaft 
(D 414) had a slightly deformed margin with minor callus formation which points to the animal having 
suffered a minor trauma. 

The majority of the traumatic injuries described above could have OCCUlTed during the day to day 
handling of animals. However, it is worth noting that all the injuries to pig occurred to the distal end 
of their legs. Boessneck et al (1971) have suggested that tethering pigs by their hind legs may cause 
such injuries. 

Arthropathies and Joint Diseases 
The most common type of pathology observed in the assemblage were arthropathies, diseases of the 

joints. 
Eight examples found in late Roman deposits showed clear signs of diseased joints: a horse first 

phalanx (B 211) had traces of bone expansion with exostoses just below the proximal articular surfa~e 
on its medial and lateral faces. Another horse's first phalanx (F 3314) had traces of exostoses to its 
proximal articular margins, both upper lateral midshaft margins and to its proximal anterior midshaft. 
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A horse's second phalanx (F 3297) had traces of minor bone expansion with exostoses present to both 
lateral midshafts. A cattle acetabulum (B 243) had traces of eburnation to the pubi c facet of its inner 
acetabulum. A cattle first phalanx (F 3361) had minor traces of exostoses to its proximal medial 
midshaft. Two cattle third phalanges (C 4209 and D 682) both had new bone formation , resulting in 
an extension to their upper proximal articular margins. Finall y, a sheep/goat metatarsal (B 249) had its 
proximal articulation surface extended by new bone formation to its proximal lateral margin. 

Five examples of bones showing traces of arthropathy came from early Byzantine deposits . Two 
cattle-sized thoracic vertebrae (E 1088) had traces of minor bone formation to the margins of their 
centrae, and a cattle first phalanx in the same deposit had traces of minor exostoses to its proximal 
medial margin , proximal anterior midshaft, as well as to the medial and lateral facets of its distal 
articulation. A sheep/goat first phalanx (D 636) had traces of exostoses to its medial midshaft, as well 
as to both medial and lateral faces of its distal articulation. Finally , a red deer scapula (E 1072) had 
signs of new bone formati on around the margins of the glenoid articulation. 

A single example was found in a post-medieval context (D 451 ). Thi s was a cattle first phalanx 
which had traces of exostoses to the lateral face of its distal articul ation , as well as to its distal anterior 
midshaft. 

The symptoms of the pathological horse bones described above appear to belong to the so-called 
phenomenon of 'ringbone.' The two first phalanges (B 211 , F 3314) appeared to have traces of 'high 
ring bone' , ie, affecting the first interphalangeal joint, whilst the second phalanx (F 3297) seemed to 
be a minor case of 'false ring bone' , ie, affecting only the lateral midshaft areas. Baker and Brothwell 
(1980, 120) report that ringbone was common during the last century but that it is relatively rare in 
modern horses , being mainly a disease of the front feet of heavy draught horses. They also note that 
ring bone nearly always causes a greater or lesser degree of lameness at least until ankylosis has 
occurred. The appearance of this disease at Nicopolis therefore suggests that horses were used as 
draught animals. 

The symptoms of the pathological cattle, sheep/goat and red deer bones described above, all appear 
likely to have been caused by 'osteoarthritis'. However, as Brothwell and Baker (1980, 114) point out, 
it is dangerous to diagnose this condition simply because exostoses are present. They suggest that at 
least three out of the four symptoms should be found before definitely diagnosing osteoarthritis. These 
are; (l) grooving of the articular surface of the bone, (2) eburnation, (3) extension of the articular 
surf ace by new bone formation , and (4) exostoses around the periphery of the bone. None of the finds 
noted above exhibit all these symptoms although changes 2, 3 and 4 are present in different specimens. 
Even so, osteoarthritis may still be the cause of these pathological changes which may simply represent 
early stages in the development of the disease but the evidence is not decisive . In favour of such a 
diagnosis is, however, the fact that it is well known that archaeological assemblages often demonstrate 
the presence of osteoarthritis affecting the feet of cattle, and it is perhaps therefore significant that five 
of the specimens listed above were cattle phalanges. 

The precise cause of osteoarthritis is still not fully understood but it often appears to result from 
constant trauma to the joint, speeding up the ageing process , although other factors may have been 
involved (Baker and Brothwell 1980, 115). It has been suggested by Armour-Chelu and Clutton
Brock (1985 >that cattle used for drau ght purposes may show these bone changes, although they could 
also be caused by the constant thump of the animal' s limbs on hard cobbled streets or metalled roads 
(Baker and Brothwell, 1980, 115). At least, this is most unlikely to have been the explanation in the 
case of the sheep/goat and red deer. No doubt these animals were either old individuals, or animals 
which had suffered some sort of trauma. 

Oral Pathology 
Surprisingly few examples of oral pathology were observed amon~st th~ Nicopoli: material. There 
was no evidence of chronic periodontal disease amongst the domestic ruminants, which suggests that , 
for the most part, the livestock was relatively healthy and well treated . Only four dental specimens 
showed any evidence of pathological traces. A depo sit of early Rom an date produced a sheep/goat 
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upper molar (A 2260) which had traces of swollen roots with small bone-like exte nsions forming on 
the root tips. In the late Roman period a cattle lower permanent incisor (P 5051 ) had a thin polished 
band encircling it at the enamel-root junction. It is not entirely clear if thi s is a pseudo-path ology (ie, 
man-made) or a genuine path ology. An extremely worn sheep/goa t lower second molar (B 249) had 
traces of swollen roots, similar to the first of these specimens. Fin ally, a shee p/goat low er third molar 
(F 3364) had a cur ious small bone nodule (c 2mm in diameter) pre sent to the bucchal surface of its 
central column. 

Infection 
Just a single example was found of what may have been an animal which had suffered some form of 
infection. A sheep/goat metatarsal from a mid-Roman deposit (D 676) had a bone swelling present to 
its lateral mid shaft. Thi s may represent an ossified haematom a resulting from a traumatic injury, but 
could also result from osteomyeliti s, since it had the characteristic new per iosteal and endos teal bone. 
The preci se diagnosis rernams uncertain. 

Skeletal Abnormalities 
Two sheep horncores had characteris tic depression s to their medialllateral aspect s like the so-called 
' thumbprints' described by Hatting (1974) . A she ep horncore in an early Byzantine deposit (B 210) 
had a single oval shaped depression . Another example came from a post-medieval context (K 4430) 
and this had a pair of oval shaped depressions. It has been sugges ted by Hatting and others that this 
condition indicates malnutrition . But these were the only spec imens from the whole asse mblage which 
pro vided such evidence so, although this may be true of these particular individuals, there is no reason 
to assume that malnutrition was a general problem in either the early Byzantine or post-medi eval 
periods. 

Cattle Biometry 
All the measur ements taken on cattle bones are presented in Appendix 10.1. Withers heights (WH) 
were calculated for the few complete ca ttle limb bones reco vered usin g the criteria desribed by 

Table 10.20 Estimated withers heights of cat tle 

Period 1 (100-175) 
EARLY ROMAN 
Context Element Measurement (mm) Index INH (em) 
B/267 metacarpal GL :0 197.0 X 6.12 '120.6 
8/267 metacarpal GL =198.0 X 6.12 '1 21.2 
8/267 metatarsal GL =236.0 X 5.45 "128.6 
MEAN ",123.5 
Period 3 (250-450) 
LATE ROMAN 
Context Element Measurement (mm) Index WH (em) 
Al2017 radius GL =287.8 X 4.30 123.8 
0 /537 Metacarpal Glo:: 197.0 X 6.12 120.6 
R 5218 Metacarpal GL =240.8 X 6.12 147.4 
C/5302 Metatarsal Gl =250.6 X 5.45 136.6 
F/3366 Metatarsal Gl =228.0 X 5.45 124.3 
F/3366 Metatarsal GL =231.0 X 5.45 125.9 
MEAN 129.8 
Period 4 (450-600) 
EARLY BYZANTINE 
Context Elem ent Measurement (mm) Index 'IJIIH (em) 
K4502 Radius GL =312.4 X 4.30 134.4 
Al2251 Tibia Gl =315.0 X 3.45 108.7 
01548 Metacar pal GL =208.0 X 6.12 127.3 
K 4498 Metatarsal GL = 223.1 X 5.45 121.6 
MEAN 123.0 

Calculated acco rding \0 Matolsci (1970) and Fock (1966), cited in Von den Driasch and Boessneck (1974). 
WH :0withers height. 
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Cattle astragalus measurements
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Fig 10_ 2 Size of cattle astraga li at Roman, late Roman and early Byzantin e sites in Bulgaria 

Matolsci (1970) and Fock (1966) (cited in von den Driesch and Boessneck 1974). Table 10.20 
presents the results of this analysis. In the early Roman period the mean withers height was 123.5cm . 
By the late Roman period this had increased to 129.8cm. Smaller cattle, which had a mean withers 
height of 123cm, were again present in the early Byzantine period. Such withers heights fall within the 
known range for the periods in question. It is tempting to view the apparent increase in the mean size 
of cattle between the early and late Roman periods as indicating the efficacy of improved Roman 
breeding methods, or perhaps the introduction of new larger breeds. The sample size is, however, 
quite limited and so such minor differences may simply be because the sample is small and possibly 
unrepresentative. Still , it does seem that there were some quite small cattle in the early Byzantine 
period. One particular deposit of that dale (A 2251 ) contained a very small individual , represented by 
a tibia with a total length of 315mm, which, according to Matolsci (1970 ), gives a withers height of 
only 108.7cm. 

Figure 10.2 compares the size of cattle astragali from Nicopolis with published data from the 
broadl y contemporary sites of latrus and Novae. There is considerable overlap in the size distributions 
of the three sites and there is no obvious pattern of change in size through time. Consequently, it seems 
that similar sized cattle were pres ent at all three sites. 

Pig Biometry 
There were no complete skull s and few post-cranial elements sufficiently well-preserved to permit 
detailed biometric evaluation of the pigs . This was partly due to the fact that these animals were mainly 
exploited for their meat and were killed when still immature. Many of the pig bon es were also 
butchered , leaving relatively few intact specimens. The only bones complete enough to permit the 
reconstruction of withers heights, using the indices provided by Teichert (1969, 286), were the 
astragalu s and calcaneus. The results are presented in Table 10.21. 

The aver age withers heights for pigs from West and Central European sites of the high Roman 
period is about 70 em (Bokonyi 1984,54). Material from the early and late Roman periods therefore 
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Tabl e JO.2J Estimat ed withers he ights afpig 

Period 1 (100-175) 
EARLY ROMAN 
Context Element Measurement (mm) Index WH (cm) 
1-1/2277 calcaneus GL'= 75.0 X 9.34 70 .1 
Period 3 (250-450) 
l.ATE ROMAN 
Context Element Measurement (mm) Index WH (em) 
E1241 Astragalus GL = 41.3 X 17.90 73.9 
8/243 Astragalus GL = 42.5 X 17.90 76.1 
81244 Astragalus GL := 37.0 X 17.90 66.2 
8 /247 Astragalus GL := 37.8 X 17.90 67.7 
81247 Astragalus GL := 40.5 X 17.90 72.5 
8/248 Astragalus GL =38.5 X 17.90 68.9 
8 /249 Astragalus GL := 42.0 X 17.90 75.2 
8.'280 Astragalus GL = 37.0 X 17.90 66.2 
8.'300 Astragalus GL =42.0 X 17.90 75.2 
C' 130 Ast ragalus GL =40.6 X 17.90 72.7 
C/151 Astragalus GL =37.4 X 17.90 66.9 
Ci 4033 Astragalus GL =40.5 X 17.90 72.5 
01604 As tragalus GL =32.5 X 17.90 58.2 
0 /635 Astragalus GL:= 39.2 X 17.90 70.2 
E/1134 Astragalus GL =40.2 X 17.90 72.0 
E/1191 Astragalus GL =39.5 X 17.90 70.7 
P/5018 Astragalus GL =36.6 X 17.90 65.5 
P13018 Astraga lus GL =37.0 X 17.90 66.2 
P/:5050 Astragalus GL =37.2 X 17.90 66.6 
P/5051 Astragalus GL =39.9 X 17.90 71.4 
R 5218 Astragalus GL = 40.0 X 17.90 71.6 
Al2.236 Calcaneus GL =62.8 X9.34 58 .7 
0/665 Calcaneus GL =61.3 X 9.34 57.3 
F/3291 Calcaneus GL:= 58.4 X 9.34 54.5 
F/3301 Calcane us GL =76.1 X 9.34 71.1 
P/501 8 Calcaneus GL = 78.1 X 9.34 72.9 
MEAN 68.5 
Pe riod 4 (450-600) 
EARLY BYZANTINE 
Context Element Measurement (m m) Index WH(cm) 
Al20 14 Astragalus GL := 42.5 X 17.90 76.1 
0 /473 Astragalus GL =33.1 X 17.90 59.2 
0 /542 Ast ragalus GL =41.2 X 17.90 73 .7 
El i 024 Astragalus GL =43.0 X 17.90 77.0 
Eli 034 Astragalus GL:= 38.5 X 17.90 68.9 
E/1036 Astragalus GL = 41.2 X 17.90 73.7 
Eli :)78 Ast ragalus GL =40.0 X 17.90 71.6 
El i 078 As traga lus GL = 42.2 X 17.90 75.5 
E/1101 Astragalus GL := 45.4 X 17.90 81.3 
Al2014 Calcaneus GL := 84.9 X 9.34 79.3 
E/1078 Calcaneus GL:= 82.2 X 9.34 76.8 
E/1 '10 1 Calcaneus GL =82.2 X 9.34 76.8 
MEAN 74.2 

Calculated according to Teichert (1969).
 
WH = withers height.
 

falls within the kno wn range, although the size of pigs in the early Byzantine period is slightly higher 
than the average. Th is may reflect a change in pig husbandr y and the development of improved 
methods of keeping and breeding. 

Figure 10.3 compares the lateral length of pig astragali fro m Nicopolis with published data from 
Iatru s and Novae. There is a considerable overlap in the size of the animals represented at the three 
sites, although there is a hint that slightly larger pigs were present in the early Byzantine period at 
Nicopolis. This fits well with the above sugges tion, based on the age data, that there was an apparen t 
shift towards the killing of older, and therefore larger pigs, in the early Byzantine period. 

Sheep Biometry 
Withers heights were calc ulated for sheep using the indices developed by Teichert (1975). The results 
of this analysis are presented in Table 10.22.The mean withers height of sheep in the mid Roman period 
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Tob ie 10.22 Esti mated withers heights of sheep 

Period 2 (175-250) 
MID ROMAN 
Context Elem ent Measurement (mm) Index WH (cm ) 
P/50 25 Metatarsal GL = 137.5 X 4.51 62.0 
Period 3 (250-450) 
LATE ROMAN 
Context Element Measurement (mm) Index WH(cm) 
A/2017 Calcaneus GL= 57.8 X 10.23 59.1 
Af2023 Calcaneus GL =: 56.8 X 10.23 58.1 
C/12 1 Calcaneus GL =: 63.0 X 10.23 64.4 
C/129 Calcaneus GL =: 60.3 X 10.23 61.7 
D/66 1 Calcaneus GL =: 61.0 X 10.23 62.4 
D/689 Calcaneus GL ='58.8 X 10.23 60.2 
01704 Calcaneus GL =: 65.5 X 10.23 67.0 
P/5018 Calcaneus GL = 68.5 X 10.23 70.1 
0/689 Metacarpal GL = 118.0 X 4.84 57.1 
M4869 Metacarpal GL = 120.3 X 4.84 58.2 
CI4 110 Meta tarsal GL =: 140 .0 X 4.51 63. 1 
C/5306 Metatarsal GL = 122.7 X 4.51 55.3 
0/701 Metatarsal GL = 125.5 X 4.51 56.6 
F/3288 Metatarsal GL =13 1.8 X 4.51 59.4 
MEAN 60.9 
Period 4 (450-600) 
EARLY BYZANTINE 
Context Element Measurement (mm) Inde x WH(cm) 
0 1542 Metacarpal GL =: 117.3 X 4.84 56.8 
0 /636 Calcaneus GL = 62.6 X 10.23 64.0 
E/1036 Calcaneus GL =: 60.2 X 10.23 61.6 
EI10 36 Calcaneus GL =: 61.2 X 10.23 62.6 
Ef1036 Calcaneus GL :o 61.4 X 10.23 62.8 
K 4504 Calcaneus GL =: 58.5 X 10.23 59.8 
MEAN 61.3 

Calcu lated according to Teichert (1975). 
WH =: withers height. 

Sheep - Tibia
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was 62cm, in the late Roman period it was 60.9cm, and in the early Byzantine period it was 61.3cm. 
It therefore seems that sheep were of about the same size throughout the Roman to early Byzantine 
period. Figure 10.4 compares the relative size of the distal epiphysis of sheep tibia from Nicopolis with 
published data from Iatrus. There is a high degree of correlation in the size of animals from the two sites, 
although a few of the Nicopolis specimens were somewhat larger than those at Iatrus. 

OTHER DOlvIESTIC FAUNA 

Horse iEquus caballus L.) 
Horse bones were present in small numbers in all periods, except for the Slav period but then the size 
of that assemblage is too small for the absence of horse remains to be considered significant. AU 
individuals represented were adult animals, the only exception being a mandible of a juvenile horse 
from a single early Roman deposit (A 2269). This mandible had its third permanent molar still visible 
in its crypt but it had not yet erupted. 

Withers heights for horses were calculated using the indices of Kieswalter (von den Driesch and 
Boessneck 1974) and are presented in Table 10.23. Two horse tibias came from the same early Roman 
deposit (A 2281) one with a lateral length of 332mm, the other of 340mm, which averages out as a 
withers height of l46.5cm. The relatively large size of these horses perhaps suggests that they belonged 
to the Roman military horse type. Much smaller horses were represented by finds of late Roman date. 
One metacarpal (A 2235) indicates a withers height of J37cm and two other metatarsals point to a 
withers height of 137 and 140.7cm. The smaller size of these animals perhaps indicates that they were 
from an ordinary local breed. Slightly larger horses again appear in the early Byzantine period when 
the withers heights of recorded specimens varied between 134 and l47 .8cm. 

Ass (Equus asinus L.) 
Six ass bones were identified. An early Roman deposit (A 2269) contained a mandible fragment which 
had the characteristic short diastema and teeth of Equus asinus. Four specimens dated to the late 
Roman period; a distal metatarsal and first and second phalanges fragments (B 311), all of which were 
very burnt and probably belonged to the same individual. A second phalanx (P 5018), with a total 

Table 10.23 Estimated withers heights of horse 

Period 1 (100-175) 
EARLY ROMAN 
Context 
f>J2281 
!'f2281 
MEAN 
Period 3 (250-450) 
LATE ROMAN 
Context 
A'2235 
B/244 
C!5306 
MEAN 
Period 4 (450-600) 
EARLY BYZANTINE 
Context 
Al2118 
Al.2118 
1V2118 
1V2011 
1V2118 
1V2118 
El i 101 
MEAN 

Element 
Tibia 
Tibia 

Element 
Metacarpal 
Metatarsal 
Metatarsal 

Element 
Humerus 
Radius 
Tibia 
Metacarpal 
Metacarpal 
Metacarpal 
Metatarsal 

Measurement (mm) 
LI = 360.0 
Ll = 370.0 

Measurement (mm) 
GL= 198.0 
GL = 257.0 
GL = 264.0 

Measurement (mm) 
GL = 285.0 
GL -= 325.0 
GL -= 339 .0 
GL = 227.0 
GL -= 209.0 
GL -= 212 .0 
GL = 267.0 

Index WH(cm) 
X 4.36 144.8 
X 4.36 148.2 

146.5 

Index WH (em) 
X 6.41 126.9 
X 5.33 137.0 
X 5.33 140.7 

134.9 

Index WH (em) 
X 4.87 138.8 
X 4.34 141.4 
X4.36 147.8 
X 6.41 145.5 
X 6.41 134.0 
X 6.41 135.9 
X 5.33 142.3 

140.8 

Calculated according to Kieswalter, cited in Von den Driesch and Boessneck (1974) .
Wr ::withers height. 
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length of37.9mm and a proximal articular breadth of 38.3mm came from a late Roman dump level and 
an early Byzantine level (D 412) produced a third phalanx fragment. 

The fact that these were ass bones was determined by comparing them with reference material in the 
Department of Archaeology and Prehistory at the University of Sheffield. Asses would have been used 
as beasts of burden for the transportation of goods. They are common finds on sites of the Roman 
imperial period and it is generally acknowledged that the Romans played an important role in the 
spread of this animal across Europe (Bokonyi 1974,301). 

Camel (Camelus sp.) 
Two camel bones were found (Fig 10.5). These were 
a distal metatarsal from a late Roman deposit in area D 
(584), and a proximal metatarsal from an early 
Byzantine level in area F (3240). Their identification 
was confirmed by Nikolai Spassov, who checking the 
bones with comparative specimens of Camelus 
bactrianus in the mammal collection of the National 
Natural History Museum, Sofia. The proximal 
metatarsal facet was quite distinctive and the distal 
metatarsal shaft fragment had the characteristic wide 
splayed articulation typical of camelids. The proximal 
metatarsal fragment had been chopped in an anterior
posterior direction through its lateral margin. Perhaps 
camel meat was occasionally eaten, although the 
metapodials would also have proved a useful source of 
bone for manufacturing purposes. 

The appearance of camel at Nicopolis is not that 
surprising. Schramm (1975,232) identified camel bones 
at the late Roman western gate and in forum deposits 
at Novae. It has also been reported by Bokonyi (1974) 
that camel bones have been found on other Roman 
sites in Central and Eastern Europe. He suggests that 
they may have come with military units transferred to 
the Balkans from western Asia or North Africa. 
However, it is likely that camels were brought into the 
region in pre-Roman times and they may well have 
been used as beasts of burden on the Black Sea coast 
in the Roman period. 

Dog (Canis [amiliaris L.) 
Dog is attested in all but one period of the site's history. 
As noted above, dogs undoubtedly acted as scavengers 
amongst the refuse discarded by the inhabitants and 
must be partly responsible for some of the post
depo sitional damage to the assemblage. 

No complete skulls or skeletons and surprisingly 
few complete post-cranial elements of dogs were found 
although two depo sits contained the remains of partial Fig 10.5 Camel bones from Nicopolis. 
skeletons or articulated limbs. A late Roman layer (P 

a) Top: a distal metatarsal from a late Roman 
5051) contained the partial remains of a skeleton deposit in area D (584). b) Bottom: a proximal 
comprising a radius, distal tibia , astragalus, calcaneus, mct ata rsatfron: WI carl; l3y ;:,u/l!inc (n 'd ill IlH!tJ f 
and second, third , fourth and fifth metatarsal fragments . (3240) , Scale in em 

a 

b 
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The remains of a partial dog forelimb, consisting of a distal humerus, distal radius, proximal ulna and 
distal metapodial fragments, was also noted in a post-medieval context (A 2005) . All of the above 
specimens were from mature, adult animals, and this was also true for the vast majority of disarticulated 
dog bones scattered across the site. 

Withers heights for dogs were calculated using the indices of Harcourt (1974). In the late Roman 
period both small and medium-sized dogs were present. Whilst a radius (D 540) gave a withers height 
of 36.4 em, a femur (A 2023) indicates in the case of another that it had a withers height of 62.9cm. 
During the early Byzantine period small-sized dogs were still popular; one tibia (E 1036) points to a 
height of only 32.5 ern . 

The wide range of sizes and breeds of dogs is typical for a Roman site. Medium-sized dogs may have 
been used for hunting and perhaps the smaller ones were domestic pets. None of the dog bones showed 
any traces of butchery cuts or chop marks, even though dog meat was occasionally eaten in the Roman 
period. 

Cat (Felis domestica Schreb.i 
Several cat bones were identified amongst the Nicopolis assemblage. According to the diagnostic 
criteria of Kratochvil (1973,1976) these would appear to be from domestic rather than wild cats. The 
bones largely belonged to adult individuals with only two exceptions: an unfused distal humerus 
fragment from a mid Roman deposit (D 667) , and a neonatal mandible (R 5210) , with the teeth still 
erupting, came from an early Byzantine context. All the cat bones were single finds with the exception 
of a pair of mandibles and 1st phalanx (C 4209) and the partial remains of an adult skeleton (E ] 110) 
of late Roman date. No traces of cut marks were found on any of the cat bones so it seems likely that 
the animals were not skinned. Probably, cats were popular pets and would also have fulfilled an 
important role in controlling mice and other small rodents. Their presence has been noted on many 
sites dating to the Roman imperial period, and the Romans are known to have helped spread the 
species throughout Europe (Bokonyi 1974, 311) . 

THE VtILD FAUNA 

Red Deer (Cervus elaphus L.) 
After brown hare, red deer is the most common wild animal found at Nicopolis. The species was 
usually indicated by the discovery of antler fragments. Antler was a valuable material and would have 
been collected for the manufacture of tools and other objects. Most of the pieces bore traces of saw 
and chop marks, suggesting that they had been used for the production of blanks to be turned into 
utilitarian or perhaps decorative objects (see above, worked bone, p. 79). A particularly fine example, 
from an early Byzantine context (E 1036), was a very large antler rose fragment, still attached to the 
skull, with traces of numerous saw and chop marks to its base. This had belonged to a large stag; it 
seems that large males were occasionally hunted in the region. The majority of the red deer post
cranial elements found were metapodials and phalanges; it may be that, as a rule, entire red deer 
carcasses were not brought to Nicopolis . Instead, skulls, with their antlers still attached, may have 
been cut off the deer immediately after a kill and then carried to the city as hunting trophies or simply 
as raw material for antler working. The relatively large number of metapodials and phalanges could be 
explained if deer were usually skinned immediately and the skins, with the feet still attached, were 
thentaken on to the city. 

Roe Deer (Capreolus capreolus L.) 
Three fragments of roe deer were identified in the Nicopolis assemblage. An antler tine fragment came 
from a late Roman deposit (B 248). An antler fragment, chopped from a skull , was found in an early 
Byzantine context (D 548), and a maxilla fragment from a post-medieval level. All ofthese fragments 
were from adult individuals. No post-cranial material was positively identified in the assemblage. It is 



184 NICOPOLIS AD ISTRUM: THE FINDS AND BIOLOGICAL REMAINS 

possible that, as suggested in the case of red deer, antlers may have been deliberately collected as raw
 
material for manufacture and entire carcasses may not have been regularly brought back to the city.
 

Brown Bear (Ursus arctos L.)
 
Two bones of brown bear were found. Both were second phalanges. One came from a late Roman
 
context (B 243), the other from an early Byzantine deposit (E 1036). The presence of brown bear
 
suggests that these animals were occasionally hunted in forests not far from the city . The fact that only
 
phalanges have been found again means that it is not certain whether the animals themselves were
 
brought into the city. The paws may have been collected as trophies or used as some form of amulet.
 
Another possibility is that bear rugs with the paws and feet still attached, may have been used at
 
Nicopolis .
 

Wild Boar (Sus scrofa L.)
 
Fourteen bones of wild boar were found . These were all from fully mature, adult animals. Only a few
 
of the bones could be used to estimate the size of the animal, using the indices of Teichert (1969) . A
 
mid-Roman deposit included a calcaneus which indicated a withers height of 91.8cm. An early Byzantine
 
deposit included an astragalus which indicates that this specimen had a withers height of 102.0cm. No
 
doubt, wild boar was also hunted in forested areas not far from Nicopolis.
 

Badger (Meles meles L.)
 
Three badger bones came from the assemblage. A distal humerus fragment was found in a late Roman
 
deposit (R 5218), and a mandible and scapula fragment in a post-medieval context (C 4088). All of the
 
specimens were from fully mature, adult individuals. Badger could well have been hunted for its fur ,
 
although it may also have been eaten.
 

Fox (Vulpes vulpes L.)
 
A fragment of the mandible of an adult fox was identified in a late Roman deposit (P 5051). Although
 
foxes may have been hunted for their fur , it is possible that this specimen may not be ancient; foxes
 
often die in their burrows, deep underground. The mandible in question looked fresh so it might be
 
modern and intrusive.
 

Beaver (Castor fiber L.)
 
Six beaver bones were found during the excavations. A late Roman deposit produced a proximal femur
 
fragment (B 243); early Byzantine contexts contained a lower molar fragment (B 210) and an astragalus
 
(D 511), and post-medieval levels included a mandible (K 4479), distal humerus fragment (M 4805)
 
and a femur (F 3 195).
 

All of these specimens were from mature, adult animals. None of the bones showed clear traces of 
butchery marks to prove these beavers had been skinned, although this animal would undoubtedly 
have been hunted for its fur, and perhaps occasionally eaten, as appears to have been the case at Dichin 
(Poulter 1999b, 177). Kinkel observed that the proto-Bulgarians, who lived around the Volga, ate the 
meat of squirrels, hares and beavers, but that the Slavs did not since they regarded it as unpalatable and 
were surprised that the Romans considered these animals edible (cited in Boev, 1958,436). Cosmas 
Indicopleustes, in his 'Christian Mythology,' notes that beaver was abundant in the Byzantine provinces 
around the Black Sea in the sixth century (cited in Boev, 1958,440), so its appearance at Nicopolis 
is not surprising. Beavers could still be found in the Danube Basin and along its tributaries down to the 
end of the 19th century so its discovery in 18th/early 19th century levels at Nicopolis is of some 
interest, as it may represent one of the last records of this species in the region. 

Mustelidae, indeterminate 
Six bones were identified as belonging to mustelids, probably a species of polecat. A number of 
mandible fragments came from late Roman deposits (F 3361, K 4507, K 4516 and P 5018), and a post
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medieval context (K 4479) produced a distal humerus fragment . All these specimens were from 
mature, adult animals. The fact that mostly mandibles were present could be because the polecats were 
hunted for their fur and that the mandibles were waste discarded during processing the carcasses. 
Unfortunately, none of the bones showed any traces of skinning cut marks which would have supported 
this interpretation. 

Brown Hare (Lepus europaeus Pall.) 
Brown hare is the most common wild species found at Nicopolis. It is well established that hunting 
hares was popular during the Roman period . The majority of animals killed were mature adults ; only 
three bones of immature individuals were identified. A complete range of anatomical elements were 
represented which suggests that the dead animals were brought back to the site where they were 
butchered and their bones discarded along with other domestic waste. The few hare bones, complete 
enough to be measured, suggested that the majority of animals were of a similar size. 

Spur-Thighed Tortoise (Testudo graeca L.) 
There were two finds of spur-thighed 
tortoise, both of late Roman date. A single 
carapace fragment came from area B (250), 
and an almost complete carapace from area 
P (5022) . This latter specimen was identi
fied as belonging to Testudo graeca 
because it had a single suprocaudal plate 
(Arn old and Burton 1978). It came from 
a soil build-up which accumulated when 
the area had been abandoned and possibly 
given over to cultivation during the 4th to 
5th centuries, before the construction of 
the early Byzantine fortifications (Poulter 
1995, 211) Of particular interest, as 
regards this complete tortoise carapace, is 
the fact that a small hole, 4.5 mm in 
diameter, had been drilled through the 
centre of its suprocaudal plate (Fig 10.6). 
Presumably, this was done so that the Fig 10.6 Spur-thighed tortoise (Tesrudo graeca) carapace with a 
animal could be tethered to prevent it 4.5mm diameter hole drilled through its supro caudal plate, from 
escaping, perhaps because it was kept as a late Roman depo sit in area P (5022). Scale in em 

a domestic pet. 

Discussion 

Animal Husbandry from the Roman to early Byzantine period 
The only obvious change suggested by the bone assemblage is the increasingly important role of pig
keeping in the economy of the ancient city . During the earliest period, in the first half of the 2nd 
century, there would seem to have been broadly equal amounts of pig and sheep/goat, closely followed 
by cattle. However, from the late 2nd to early 3rd centuries down to the final destruction of the site 
at the end of the 6th century, in general the amount of pig bones increases whereas there was a 
corresponding decrease in the frequency of other domestic mammals; sheep/goat falling by c I 5-40% 
and cattle by c 50%. Perhaps the trend towards increased pig-keeping represents the implementation 
of a deliberate economic strategy by the inhabitants of the ancient city. 

The prosperous development of Nicopolis down to the Severan period would seem to have come 
to an end by the middle of the 3rd century when the regi on suffered during the Gothic invasions 

~~....._-~--~-_.--..--
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(Poulter 1995, 12-13). Nicopolis was directly threatened during the Gothic invasion led by Cniva in 
250 and was also besieged in 270 although it is uncertain whether or not the city was captured and 
sacked (Poulter 1995,13-14). Even so, the Roman city survived into the 4th century and was only 
finally destroyed and abandoned towards the middle of the 5th, probably during the invasion of Attila 
in 447 when the neighbouring city of Marcianopolis is known to have been sacked by the Huns 
(Poulter 1995, 34). Although Nicopolis still existed in the 4th century, it faced particular difficulties; 
the Christian Goths, under their leader Ulfila were settled in the city's territory in 347-8 (Poulter 1995, 
15). Jordanes in his Gothic History refers directly to the economy of these new settlers (Getica Ll, 
267): 

There were other Goths also, called the Lesser, a great people whose priest and primate was Ulfila, who 
is said to have taught them to write. And today they are in Moesia, inhabiting the Nicopolitan region as 
far as the base of Mount Haemus. They are a numerous people, but poor and unwarlike, rich in nothing 
save Hocks of various kind s and pasture-lands for cattle and forests for wood. Their country is not fruitful 
in wheat and other sorts of grain. Some of them do not know that vineyards exist elsewhere, and they buy 
their wine from neighbouring countries. But most of them drink milk 

In 378, shortly before the Battle of Adrianople, hostile Goths were stationed close to Nicopolis 
(Poulter 1995, 15-16). These were troubled times; the Danubian provinces, and in particular Moesia 
and Thrace, suffered more than thirty invasions and civil wars during the 3rd to 4th centuries (Lewit 
1991, 87). 

An increased dependence upon pig-keeping could have been an attempt to adapt to changed 
circumstances. Successive raids and attacks on the city from the 3rd century would certainly have 
meant that keeping large herds of cattle or flocks of sheep was a less attractive proposition; animals 
outside the city, in the countryside, could have been easily stolen. Pasture around the city would not 
be available when the city was under siege. However, pigs could have been easily bred and fattened 
in backyards or in pens within the defences, and would not have required pasturing as much as cattle 
and sheep. Also, pigs are well-known for their fecundity and ability to fan-ow at almost any time of 
year, and pig-keeping would have been the best means of optimising meat production. Pig-keeping 
continued to be important during the early Byzantine period. The new city may have even become a 
centre for meat production in which the rearing of pigs was still more efficiently organized, possibly 
in the production of specialised joints of meat, such as salted or smoked hams. Cattle and sheep appear 
to have been consumed at Nicopolis but were probably reared in the countryside, away from the city. 

Comparison with other sites in the region 
Unfortunately, there exists comparatively little information about bone assemblages from villa estates 
or other rural sites in the hinterland of the city. The information that we do have about villa sites suggests 
that they varied in size and plan , ranging from large courtyard complexes, such as Montana villas 1-3, 
smaller peristyle villas, such as Madara and Dolna Kremena to smaller and simpler structures, such as 
Prisovo and Mogilets (Poulter 1983,86, Dinchev 1997). In the villa Montana 2, during the first period 
of occupation, towards the end of the 2nd century A.D. , sheep, pigs and cattle were kept (Poulter 1983, 
89). Quem stones are relatively common finds on rural settlements and smaller villas, confirming that 

small landholders were also engaged in cereal production during the 2nd and early 3rd century. During 
the 4th century, the villas around Montana had substantial 'horrea' (granaries), indicating thatsome 
villas were then engaged in large scale cereal production (Poulter 1983, 89). Hunting was also carried 
out and Prisovo, in the foothills of the Stara Planina, has produced bones of wild boar and red deer 
(Poulter, 1983, 89). The relief of C. lulius Quadratus from Ulmetum in the Dobrogea, depicts the 
ploughing of fields and the tending of flocks of sheep, suggesting that a mixed agricultural and pastoral 
economy was probably typical of villa estates in the 2nd to 3rd centuries (Poulter, 1983, 89). 
Unfortunately, these examples shed very little light on the character of animal husbandry during the Early 
Empire and tell us nothing at all about the late Roman period. Only the excavation of new sites , 
accompanied by the systematic recovery and detailed analysis of their faunal assemblages, will begin to 
provide reliable information about the relationship between Nicopolis and its rural hinterland. The 
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forthcoming publication of the results from Dichin, a site only 15lan to the west ofNicopolis, will at least 
represent a major advance in our understanding of the economy and environment for another late Roman 
to early Byzantine site in the same region (see introduction, p. 14). 

Probably, some cattle and sheep were grazed in the open land around Nicopolis and may have been 
pastured in the meadows down on the floodplain of the river Rositsa. Cattle and horses may have been 
used as traction animals for ploughing or pulling wagons. The discovery of beaver suggests that 
aquatic resources were exploited, an inference confirmed by the analysis of the fish and bird bone 
assemblages (see below, p. 236 and p. 253) . Although the immediate region today is largely open 
agricultural land and lacks tree cover, during Antiquity there must have been more extensive woodland 
and forests near by, where red deer, roe deer and wild boar were occasionally hunted. Since hare was 
clearly another item on the menu, it seems that hunting was also carried out in open country, probably 
closer to the city . 

When comparing Nicopolis with published faunal assemblages of a similar date from elsewhere in 
Bulgaria, a number of similarities and interesting differences can be identified (Table 10.24 and Fig 
10.7) . As noted in the introduction, the Nicopolis bone assemblage represents one of the largest ever 
analysed for the Roman, late Roman and early Byzantine periods on the lower Danube. The only 
comparable sites are those of Novae and Iatrus, both situated to the north ofNicopolis on the Danube. 
The long series of excavations, carried out by the Polish archaeological mission at Novae (Svishtov), 
have reported a combined total of 9,078 mammal bones , most of the material coming from area 10, 
the forumJChristian basilica and bishop's residence and from area 5, the western gate (Schramm 1975, 
1979, Makowiecki and Schramm 1995, Makowiecki 1999, Grezak and Lasota-Moskalewska 1996) . 
The animal bones recovered during the 1970-72 excavations at Iatrus (Krivina) have also been 
published (Bartosiewicz and Choyke 1991) . Here a total of 2,127 mammal bones were identified to 
species. Recently, A. Hammon and C. Johnstone have been studying the mammalian fauna from the 
late Roman and early Byzantine fortress at Dichin (introduction, p. 14). The material is still being 
analyzecland I am grateful to Mr Hammon for providing preliminary details in advance of publication. 
The assemblage so far analyzed comprises 4,136 mammal bones . The only other site which has 
produced published fauna of the same period is a villa in the Strouma Valley, Bela Voda, near Pernik 
(Iliev et al 1992) . Here, 392 mammal bones were identified to species. The only other published 
assemblage of note is that from the Roman town of Ratiaria (Archar) in north western Bulgaria (Iliev 
et al 1993) , where 126 mammal bones were identified to species . 

In general terms, all these sites have broad similarities with the assemblage from Nicopolis. Domestic 
animals predominate and only low numbers of wild species were identified (Table 10.24). Camel bones 
were also found at Novae, in the Western Gate Sector (2nd-6th century) and in the Central Sector 
(2nd-6th century). Horse, dog and cat were present on all sites in low numbers , as at Nicopolis. Small 
quantities of ass bones were identified at Novae (west gate), at Bela Voda and Ratiaria. Red deer and 
wild boar were the most commonly hunted wild species on all sites . Roe deer was also noted at Dichin, 
Novae and Ratiaria. Beaver bones were found at both Dichin and Novae. Bones of mustelids were 
recorded at Bela Voda and Dichin. Fox was noted at Bela Voda, Dichin and Novae. Bones of hare 
were reported from Bela Voda, Dichin and Novae. 

Figure 10.7 compares the proportions of the major domestic species from all these sites. There is 
some variation in the proportions of bones identified amongst the major species. Iatrus (liate 4th-late 
5th century) had large quantities of cattle (67-72%), but low amounts of pig (15-20%) and sheep/goat 
(13%). Other sites, like Bela Voda, Novae and the earliest and latest periods at Iatrus (early 4th 
century, and late 6th century) still produced assemblages dominated by cattle, but in lesser amounts 
(39-48%), when pig (20-38 %) and sheep/goat (20-32%) were more common. Nicopolis, on the 
other hand, has higher amounts of pig (37-53%) and sheep/goat (30-37%) and low amounts of cattle 
(17-27%). It is interesting to note that the only other sites with a similar high proportion of pigs are 
the nearby site of Dichin and two areas at Novae; the basilica/bishop's residence and on the site of the 
scamnum tribunoru m . Possibly, as with faunal assemblages from castle sites in medieval Europe, pigs 
and a pork diet may have been associated with high status and wealth. Some of these variations may 



Tabl e 10.24 Quantification of mammal bones [r om roman and late rOI1/(/n sites in 13u/grrri(J and neighbouring reg ions (u isp valu es} 

SIT E 
Bela 
voda 

Dichin latrus No vae Rat iaria 

REFERP./CE 
lJiev et 
al. 1992 

Hammon , 
pers.comm Bartosiewicz & Choyke 1991 Schra mm, 1975,1979 

\ Makowiecki & 
Schramm 1995 

ILasota-
Moskalewska 

I(in press). 
IMakowiecki 

1999 
lliev et al. 
1993 

Sect ion X, hectare 
Area IX Area V

Period Period Period Period Period Area X XVI and XVI/, Scamnum
PERIOD AREA Northern Wes tern Principium 

A B/C >C D MA Forum Bas ilica & bishop's tribu norurn 
Gate Gate 

residence 
Late 

Early th 2
nd·6 lh 2nd 5t rd·6,h 

CE NTUFY 3rd • 6th 5lh - 6th 4 /ear ly 5th Late 5th Late 7th 2nd·6'h 2"d_6'" - 8/91
'1 2nd half 1 3 2n~ _ 4'h 

4th 
5th 

DOMES nc MAMMAL 
Came l (, :3melus sp .) 27 19 
Horse (E.TLlUS cabal/us L.) 18 56 4 22 6 18 2 77 17 160 43 14 15 7 
Donkey '::quus asinus L.) 2 23 5 1 1 
Cattle (2-,$ taurus L.) 138 978 56 389 376 468 33 1596 126 663 541 119 197 47 
Pig (SuS" somesttcus Erxl .) 126 1544 41 83 82 144 14 1224 82 417 779 61 272 14 
Sheep/G'.3l (Caprinae) 66 998 17 43 48 65 22 1219 59 372 465 22 137 36 
Sheep (r :vis aries L.) 9 21 14 17 
Goa t (Gsxa hircus l.) 3 4 6 9 
Dog (Ga';fs temilieris L.) 7 2 15 2 49 4 21 
Cat (Fell.': domestica Schreb . 1 
TOTAL DOMESTIC 1850 217 
WILD M. AMM AL 
Brow n b",M (Ursus arctos L.) 1 
Red DeE: \Cetvus elaphus L.) 6 101 9 21 8 32 20 7 33 15 16 5 
Fallow d ,c r (Dama dama L.) 4 5 10 3 
Red/Fall, ,N deer tCervus/Dsms'; 13 6 20 4 
Roe De€= 1\Capreolus capreolus L.) 50 2 4 3 2 
Wild Boe ' (Sus scrofa L.) 16 17 1 4 3 7 18 10 
Beaver ( ~as tor fiber L.) 16 
Badger ( li e/es meles l.) 2 
WeasellS!oat (Mustela 2 
nivelis/e Nl inea L.) 
Marten (,.;ulorius sp.) 1 
Fox (Vulp?s vulpes L.) 1 1 2 
Hare (Le-:us europaeus L.) 7 25 2 8 
Rabb it (O'yctolagu s cuoicutus L.) 5 
Commor : '110Ie (Talpa europaea L.) 1 
Eastern h;,'dgehog (Erinaceus 2 
concotor ..) 
Sous lik ( :permophilus sp.) 
Rat (Ratt!1$ sp.)
 
Rat/Wats vole (Rallus/ANicola sp .)
 
Shrew (E ,rex sp.)
 
Unknowr small roden t
 
TOTAL v,vl lD
 31 3 

1881 220 GRAND TOTA L 
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Fig 10.7 Compa rison of the major mammal species at Roman. late Roman and early Byrantine sites in Bulgaria 

be explained by differences in intra-site function but the marked contrast between the late 4th to late 
5th century at Nicopolis and Iatrus is quite striking. This could mean that the two sites acted as 
production centres, that at Iatrus specialising in the production of beef and Nicopolis in pork or it 
could be that the inhabitants of these two sites had very different dietary preferences. Certainly, as 
Bokonyi points out in his survey of the rank order of species frequencies from well-documented bone 
assemblages of the Roman period in Western and Central Europe (Bokonyi 1984, 16), cattle dominate 
the majority of assemblages, followed by pig or sheep/goat in variable proportions. Iatrus would 
therefore seem to conform with the norm and provides similar evidence to such sites as Gorsium (Tac) 
in Pannonia and other sites in Western Europe, whereas Nicopolis is closer to tho se rarer kinds of site 
in the Roman Empire where pork consumption was conspicuously more important. 

King has recently supplemented his earlier anal yses of faunal assemblages in Roman Britain, Gaul 
and. Germany with a regional analysis for the Roman Empire as a whole (King 1999, 1978 , 1984, 
1988). He points out that there are few published bone assemblages from the Danubian and Balkan 
provinces: 

' ...beef was the most common element , with most of the sites having 60% or more cattle bones. No sites 
had high percentages of pig and only one , a military establishment at Porolissum (Livovschi-Chelesanu 
and Gudea 1996), had significant numbers of sheep and goat bones. ' (King 1999) 

This is plainly not true for Nicopolis, Dichin and parts of Novae, which had what King would describe 
as a 'high pig pattern.' Various factors could account for this situation but the most likely is the 
question of status. King has pointed out that the Roman 'high pig pattern' was probably connected 
with a high-status diet, which included the consumption of unusually large quantities of pork and 
especially young pigs. The pork-rich 'Roman' diet was rare acro ss the empire as a whole. One 
interesting example is the Settefinestre villa in Italy, where intra-site analysis suggested that the higher 
status parts of the site had a higher percentage of pig bones than areas believed to have been occupied 
by inhabitants of lower status, such as slaves (King 1988, 52-3) . Pork, particularly young pork and 



190 NICOPOLIS AD ISTRUM: THE FlNDS AND BIOLOGICAL REMA]NS 

suckling pig, was valued highly and therefore became part of a high-status diet. Rome, Ostia and other 
Italian towns tended to have pork-rich meat diets, presumably because this meat was favoured by the 
inhabitants who could obtain supplies from villas which engaged in fairly intensive raising of animals 
to cater for the demand. 

In the case of Nicopolis, it has been suggested above that a growing dependence on pork may have 
been part of a survival strategy to ensure a regular food supply in times of danger, especially in the 3rd 
century and on into the early Byzantine period. However, an alternative explanation might be that 
young pigs were brought to the site to supply an urban elite. Unfortunately, until the results of The 
Transition to Late Antiquity programme are fully published (see introduction, p. 14), we have insufficient 
evidence from Nicopolis' territory to explain this remarkable dominance of pork over beef in the diet 
of the inhabitants . 

Conclusions 

The faunal assemblage from Nicopolis does provide information on the kinds of domestic species 
consumed by the inhabitants of the city and the husbandry practices used to manage them. Older cattle 
would have been used as dairy cows or perhaps as plough oxen. The killing of young cal ves represents 
the culling of surplus animals for veal. Pigs clearly played an important role and were regularly 
slaughtered at different ages. There is evidence for the organised production of livestock and the 
preparation of joints or shoulders of ham. Sheep were kept for their milk and wool and were usually 
slaughtered when they were considered to be no longer productive. Young sheep, which were surplus 
to breeding requirements, would have been slaughtered for their meat. The discovery of neonatal pigs 
suggests that breeding of pigs may have OCCUlTed in the city. Certainly the pig bones, with characteristic 
trauma to the distal ends of their legs, suggest that the animals were tethered by their hind legs 
(Boessneck et al 1971). Although a very small quantity of neonatal sheep was identified, in general 
cattle and sheep appear mostly to have been consumed rather than reared at Nicopolis, probably 
because they were more usually reared in the countryside, away from the city. 

The faunal material has produced direct evidence for the manufacture of bone objects. Since cattle 
and sheep would seem to have been brought to the site 'on the hoof,' certain activities, such as horn 
removal and skinning, may have been carried out at particular sites. The removal of horns and 
hornworking, for example, may have been carried out in the south-eastern part of the site during the 
early Byzantine period, judging from the cache of horncore waste disposed of in the drain in area E. 
If horn working and tannery activities were taking place these are likely to have been located close to 
the river. Signs of other activities, such as the preparation of skins, were also detected in areas B, D 
and R. 

Wild animals were of relatively little importance at Nicopolis. Domestic livestock were probably 
central to the economy, although hunting for wild animals clearly did take place and probably played 
a supplementary role in providing a varied diet. Though hunting was no doubt regarded as essentially 
a sport and not a regular source of food, it would have provided other natural resources such as antlers 
and skins. 

The animal bones provide some indications as to the local ecology. The wild mammal species 
recorded in the Nicopolis assemblage suggest that open, wooded and riverine environments existed in 
the vicinity and were regularly exploited. Some of the species present may have been brought in by 
hunters returning from wooded areas along the valleys of the Rositsa and Yantra. Red and roe deer 
antlers provided valuable raw material for bone working and for the production of artefacts and tools. 
Wild boar were also hunted, presumably in woodland or forested river valleys. The appearance of 
beaver is of some interest, especially as this species is now extinct in the region. Its presence in post
medieval deposits in areas F, K and M represents the latest evidence for its survival in Bulgaria before 
its extinction. 

The analysis of the bone assemblage provides a valuable insight into the economic practices, as well 
as the daily life and environment of the city from the Roman to early Byzantine periods. It is to be 
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hoped that future excavations will yield more evidence from rural sites in the region, and that the 
systematic rec overy of faunal material and its subsequent detailed analysis, will shed further light on 
the relationship between Nicopolis and its hinterland. 
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APPENDIX 10.1. BIOMETRIC CATALOGUE 

All rr.easurements follow the criteria of von de n Dri esch ( 1976), and are given in milli metr es. 

Bd (Grea tes t) bre adth of the di stal end GL Greatest length 
BFd (Grea tes t) breadth of the Facies articularis distalis GLC Greatest len gth , measured to ca put (femur) 
BFp (Gre atest) hreadth of th e Facies a rt icul aris GLI Greatest length of the lateral half (ast ragalus) 

proximalis GLm Greatest length of the medi al half (as tragalus) 
BG Breadth of Gle noid cavity (sc apula) GLP Great est len gth of th e Proc essus articularis 
Bp (Greates t) breadth of the proxim al end (scapula) 
BT (Greatest) breadth of the Trochlea LA Length of the Acetabulum on the rim (pelvis) 
DC (Greatest) depth of The Caput Femoris (femur) LG Length of the Glenoid cavity (scapula! 
Dd Depth of the distal end Ll Lateral length (equid longb ones) 
Dl (Greates t) depth of the lateral half (astragalu s) LmT Length of the med ial part of the Trochlea tali (equid 
Dm (Greates t) depth of the medial half (as traga lus) as tragalu s) 
Dp Depth of the proximal end SD Smalles t bre adth of the di aph ysis 
GB Greatest bre adth (equid as tragalus) SLC Sm alle st length of the Collum scapulae (scapula) 
GH Greatest height (equid astr agalu s) 
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57 5 
40.6 

2 
3 
3 
3 
4 

C 40 61 
D 564 
F 3288 
F 329 1 
K4 502 

107.5 
133.0 
146 .8 
128 8 
130.6 

3 
3 
3 
3 
4 
4 
4 
4 

A 20 40 
C 123 
C 151 
C 4013 
A2011 
0 550 
E 1036 
E 1036 

71.7 
6 1.1 
87 .5 
68.3 
81.8 
70 0 

81 .(\ 
504 
50 A 
58 .6 

42.3 
44 .7 
42.5 
46 .6 

501 
48 .8 

51.3 

Element Metatarsal 
Perio d context 
1 A2281 
1 8267 
2 0676 
2 0667 
2 D672 
2 0 678 

GL 

236.0 

Bp 

49.7 
45. 7 
48.0 
494 

Cp 

4" 8 
50 6 

BT 

57 6 

8d 
59.0 
56.2 

56.6 
Elemen t Humerus 
Pe riod context BT 8d 

2 
2 

P 5025 
P 5027 

49 1 
549 

3 B 244 58.8 3 8 213 497 
3 6244 51 8 
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3 B 244 53.7 3 0665 60.3 26.3 
3 B 244 56.3 3 0665 61 .0 27 5 
3 8 247 43 .0 3 0682 66.5 28.7 
3 B 249 49.0 3 E 1110 64.5 334 
3 8249 54 .0 3 E 1123 63 8 298 
J 8249 49.5 3 E 1123 64 .3 
3 8250 42 7 3 E 1123 6804 30.0 
3 C 123 50 .2 52 .9 3 E 1128 61 0 28.8 
l C 130 50.2 46.1 3 F 3288 60 7 33 .0 
3 C 4098 59 0 3 F 3292 58.0 33 0 
3 C421 2 516 3 F 3364 58 6 26.6 
3 C4 215 66 .3 3 F 3355 29 5 
:> C 5302 250.6 3 F 3386 80.5 25.1 
3 C 5306 19.5 3 M4869 608 30.7 
:> 0531 65 1 3 P 5018 58 .5 29.2 
3 0558 44.9 4 2.6 3 P 5018 64.9 28.5 
3 
:1 

0559 
0598 47.9 49.0 

60 4 3 
3 

P5018 
P 5018 

661 
66 .3 

32 .2 
36.9 

:I 0 689 45.0 46.2 3 P 5018 66.9 31.7 
3 E 1133 51.3 3 P5016 681 34.8 
-x F 3353 5 2.0 48.1 3 P5019 56.0 21.7 

" F 3366 226.0 49.8 48 1 576 3 P 5050 63.5 
F 3366 23 1.0 51.7 49.1 51.0 3 P 5050 67 3 30.5 

" P 5016 51 6 3 R 52 18 5 7.3 31.8 
" R5218 56.3 R5218 64.0 29 6 
4 A 201 1 53 .8 3 R 5218 54.2 38 .3 
4 0445 53.6 3 S/5281 33 .5 
4 E 1024 46 1 4 A2011 518 27.0 
4 F 3240 55 2 4 A2109 55 .1 25.2 
4 K 4498 223.1 50.3 82 .5 4 A 2110 60.9 31.6 
4 K4498 47.5 4 A2131 62.3 28.0 

4 A 2142 54 .5 26.5 
Ele ment 1 ~~ Phalanx. 4 A 2208 69 .0 29.7 
Per lo d Con text GL Bp 4 0445 63.0 29 5 
1 A 2260 64.0 29 3 4 0 535 58.2 32.1 
1 A 2277 56 .7 21.5 4 0542 59.0 290 
1 A 2277 63 .2 28.6 4 E 1024 51.8 25 3 
1 8265 61.6 31 2 4 E 1024 55.5 28.8 
1 B 261 40 7 29.8 4 E 1035 59 .0 30.1 
1 B 257 51 .0 30.5 4 E 1036 60 .0 30.1 
1 0699 59.6 28 1 4 E 1036 501 301 
1 0699 603 26.1 4 E 1036 62.8 35.9 
1 0699 69.2 29.0 4 E 1036 65 .8 32.4 
1 0699 70 .0 31.1 4 E 1036 66 .0 26.1 
2 B288 590 273 4 E 1036 297 
2 C41 18 67 .9 34 .6 4 E 1018 59.5 
2 C 4116 66 .0 32 .4 4 E 1018 611 
2 0657 514 28 .2 4 E 1080 70.2 32 4 
2 0676 67.6 29.2 4 E 1087 60.7 2704 
2 0 616 30.1 4 E 1101 63.0 30 0 
2 M4665 56 .6 26.2 4 F 3275 62.1 28.8 
2 P 5024 60 .5 28.8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

A 2023 
A 2192 
8213 
B 213 
B 213 
B 213 
B 213 
8 243 
B 243 
8 243 
B 244 
8 244 
8244 
8 247 
8 247 
8 241 
8247 
B 247 
8247 
B 247 
8248 
8 248 
8 249 
8249 
8249 
B 249 
8249 
8249 
8214 
B 300 
C 126 
C 130 
C 130 
C 130 
C 130 
C 151 
C 158 
C 4013 
C4013 
C421 1 
C 4215 
C 5302 
C 5306 
C5306 
C 5305 
C 5306 
C5309 

51 .5 
65 .0 
54 .2 
58 .4 
59 .7 
615 
68.8 
56.3 
60.0 
63.0 
56.4 
62 .4 
63 .8 
558 
5704 
575 
5904 
604 
66.5 

6104 

493 
57 .7 
56.0 
58 .2 
61 7 
63 .5 
65 .5 
62.5 
65 .8 
577 
60.2 
65 .2 
66.5 
68 .5 
636 
645 
68.3 
59 .6 
55.5 
53.1 
58.4 
59 .2 
61.0 
64.3 
63.5 

30 0 
28.3 
26.6 

28.0 
31 7 

2704 
27 2 
29.2 

24.9 
25.9 
31 1 
31.6 
26.3 
34.6 
35.4 
334 
30.9 
256 
30.2 
27.5 
29.0 
28.3 

328 
28.8 

27.3 
29.9 
314 
29.6 
3204 
32.3 
24.8 
;;.1 .7 

25.3 
30 2 

30 1 
34 .5 
32 .8 
32.9 

Pig (Sus domesticus Erxl.) 
Element Scapula 
Period Context GlP lG 
1 0699 
1 0699 
2 8 286 31.2 
2 C 4132 33.8 
3 A 2170 41.2 
3 B 243 348 
3 B 248 31.6 
3 B 249 22.6 
3 8 280 
3 C 123 
3 C 151 33.3 29.0 
3 C 151 33.3 26.5 
3 C 151 35.2 26.6 
3 C 151 36.6 30.8 
3 C4013 32 1 2804 
3 0 558 
3 0658 31 4 25.2 
3 0661 30.3 23.0 
3 0689 
3 E 1123 37.0 
3 E 1134 32 .0 21 1 
3 E 1191 
3 F 3292 361 
3 F 3364 337 21.2 
3 F 3365 33.6 220 
3 P5018 28.8 
3 P501 8 
3 P5051 31.3 
3 P5051 37.5 
3 R5218 32.6 
3 R 5218 35 04 
4 A 2118 30 .2 
4 A 2251 
4 0 525 
4 0542 
4 0 542 
4 0542 
4 0601 31 0 25 .3 
4 0 635 32.2 26 .1 
4 0636 
4 E 1024 
4 E 1067 36.5 
4 K4504 

8 G 

26 .0 

21 9 
23 .3 

21.6 
21 9 

19.3 

25.8 
24 0 
25 .6 

22.8 
26.3 
22.5 
242 

20.9 
22.5 

SLC 
204 
20.6 
19.2 

26.5 
2004 
21.6 
210 
20.5 
23.6 
22.9 
23 4 

171 
22.2 
18.4 
26.0 
24.9 

22 8 

23.0 

19.0 
25.1 
15.2 
18 .6 
23.6 

20.5 
21.7 
22.7 
18 5 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

C531 1 
C 5316 
0 559 
0 570 
0 564 
0589 
0604 
0604 
0659 
0561 
0661 

65 .5 
56.5 
636 
58 .5 
59 04 
681 
57.7 
59.0 
60.1 
61.8 
65.3 

315 
29.8 
28.3 

29 .1 
32.8 
29.0 
29 8 
31 .5 
28.2 
33 1 

Element Humerus 
Peri od Con text 
1 A 2260 
1 0 699 
2 0667 
3 8 213 
3 8 243 
3 B 2.3 
3 8247 
3 8 249 

Bp 
49.1 

Op 
63 .5 

8 T 

29.8 
32.4 

35 .6 

29.8 

Bd 

3-' .2 
38.3 
35.0 
42.3 
38.6 
39.5 
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3 B 250 33.5 A 2125 13 1 
3 C 121 28.3 A 2214 14.7 
3 C 151 33.5 37 6 A 22 17 69 6 15.6 
3 C 4033 32 4 D54 2 14 6 
3 D 537 26.6 31 I D636 161 
3 D 559 34.8 42.1 D 636 16.5 
3 D 559 33.2 E 1033 15.4 
3 D576 34 6 39.6 E 1036 16.1 
3 D604 343 E 1036 16 7 
3 D 658 30.2 38.0 E 1036 16 9 
3 D689 35.7 F 3286 13.2 
3 F 3288 36 I 
3 F 3366 33.0 Element Melacarpa! 5 
3 P5014 341 Perio d Context GL Bp 
3 P5018 35.5 41.5 4 A 2 135 51.3 
3 P 5051 35.3 
3 5/5288 35.8 Elem ent Femur 
4 A 2188 31.5 372 Period Cont ext Bp 
4 A 2218 30.6 372 3 P 5051 42 5 
4 D 542 35.5 41 8 
4 D636 29.0 34.2 Element Tibia 
4 E 1036 34.6 404 Pertcd Con text Bd Dd 
4 E 1073 358 1 A 2076 270 
4 E 1078 32 1 374 1 A 2260 26 0 
4 E 1078 37.6 1 A 2277 27.7 24.3 
4 E 1078 44 1 1 A22n 28.0 242 

1 A 2277 31.5 27.0 
Element Ramus '1 C 4'135 25 9 
Period Context Bp Bd 3 B 213 293 
1 8265 26.6 3 8 241 31.2 
2 8335 26.9 3 8243 283 
2 C41 18 268 3 8243 310 
3 A202 1 32.2 3 8 247 263 
3 A2193 30 7 3 8 249 303 
3 8 247 24.8 3 C 130 28.5 23.9 
3 8247 27.4 3 C 4013 28.8 24.0 
3 C 120 270 3 D553 29 1 , . 1 

3 C 1? i\ 10.2 3 D 564 30 5 
3 C "126 37.0 3 D604 24.9 22.2 
3 C 130 26.3 3 D 604 29.0 254 
3 C 151 28.3 3 E 1007 29.5 26.2 
3 C5302 26.6 3 P 5051 29.2 
3 C5JD9 28.9 3 P5051 31.0 
3 D 553 24 .9 3 R5218 29.5 25.0 
3 D 576 25.6 4 D474 304 243 
3 D 577 31.2 4 D 550 27.0 
3 D 604 25.5 4 E 1024 28 1 24.0 
3 D604 28.5 4 E 1024 29.2 
3 E 1110 34.0 4 E 1034 30 2 25.8 
3 E 1191 21.7 4 E 1036 25.2 
3 F 3366 25.3 4 E 1036 271 
3 P 5014 24 6 
3 P5018 27.0 Element Aslragalus 
3 P 5051 26 1 Period Context GLI Gun DI 
3 R 52 18 29.5 3 8 241 41.3 36.2 
3 515288 28.0 3 8243 42.5 37 2 
4 A20 11 28.9 3 8 244 37.0 35.1 
4 A 2014 38.9 3 8244 40.3 
4 A 2130 28.0 3 8 247 37.8 33.6 
4 D 475 26.0 3 B 247 40.5 387 
4 D542 28.5 3 8248 38.5 35.2 
4 E 1036 25.0 3 8248 40 5 
4 E 1036 270 3 8 249 42.0 38.1 
4 E 1038 27.8 3 8 28Q 37 0 
4 F 3286 28.5 3 8300 42.0 38.4 

3 C 130 40.6 36 7 
Element Melacarpal2 
Perio d Contex t GL Bp 

3 C 151 
3 C 4013 

37.4 34.9 
37 0 

197 

3 C 4211 790 94 3 C4033 40.5 20.7 
4 A 2139 48.7 3 D 804 32.5 303 

3 D 635 39.2 35.0 207 
Elemen.t Melacarpal 3 
Period Conte xt GL 8p 

3 E 1134 
3 E 1191 

40.2 
39.5 

38.0 
36.2 

21.1 

3 A 2017 200 3 P 5018 36.6 
3 A 2193 66.7 19.4 3 P 5018 370 33.6 
3 8 248 16 0 3 P 5050 37.2 34.8 
3 C 130 16.5 3 P 5051 39.9 36.2 
3 C 130 21.8 3 R5218 40.0 367 
3 C 5306 57.5 13.8 4 A2014 42.5 38 1 
3 E 1191 19.0 4 D 473 33 1 30.9 
3 P 5050 67.5 15.6 4 D 542 41.2 37.8 
3 P 5051 17.1 4 E 1011 43.0 39.8 
3 R 5218 16.7 4 E 1024 38.5 35.9 
4 A2117 20.2 4 E 1034 41.2 36.8 
4 A 2137 63.3 18.8 4 E 1036 40.0 25.7 
4 A 2217 18.8 4 E 1078 42.2 39.7 
4 A 2217 20 .0 4 E 1078 45.4 41.3 
4 D 542 770 17.1 4 E 1078 384 
4 D 636 15.4 
4 D638 15.8 Elemenl Calca neus 
4 E 1024 18.6 Period Cont ext GL 
4 E 1024 200 1 A 2277 750 
4 E 1024 22.9 3 A 2236 82.8 
4 E 1087 23.5 3 0 665 613 
4 F 3274 15.6 3 F 3291 58.4 
4 F 3286 6.'1.0 16.0 3 F330 1 76 1 
4 F 3266 14.7 3 P 5018 78.1 
4 K 4498 657 19.0 4 A 2014 84 .9 
4 K4502 151 4 E 1078 82.2 
4 K 4504 21.0 4 E 1101 82.2 

B e me nt Melacarpal4 Element Me lalarsal2 
Period Context GL 8 p Period Context GL Bp 
3 824 7 66.6 166 4 A 2118 503 
3 C 130 15.5 
3 C5302 68.6 14 7 Elem ent Mela \arsal 3 
3 C 5302 12.8 Pe riod Context GL Bp 
3 0 626 71 3 16 4 3 A2017 14 8 
3 0889 677 14.7 3 A 2017 15.3 
3 R521 8 12.1 3 A2219 13.0 



195 LARGE MAMMAL AND REPTILE BONES 

3 C 133 85 .3 15.2 3 8247 28.3 
3 C5302 145 3 8247 30.6 
3 0606 14 5 3 8247 33.2 35 4 
3 F 3297 14.0 3 8255 31.5 347 
3 R 5216 17.0 3 8 311 30.5 
4 A 2214 13.5 3 C 101 330 
4 A 2217 15.6 3 C 121 33 .5 34.9 
4 F 3219 15.2 3 C 130 33 .7 
4 5/ 5263 16.0 3 C 130 36.3 

3 C 5306 30.9 315 
E lement Metatarsal 4 3 0556 324 
Period Context Gl 8p 3 0564 31.0 
2 834 2 15.7 3 0659 31.2 
3 A 2193 62.2 3 0 706 307 
3 A22 19 12.6 3 F 329 2 31 0 
3 B 244 91.2 16.9 3 F3356 27 .2 
3 0604 13.2 3 M 4871 318 33.6 
3 0665 12.8 3 P 5051 31.7 
3 0701 13.6 4 04 45 33.5 
3 F 3297 13.3 4 0445 345 
3 P 505 1 14 5 4 0542 29.6 

4 0 636 33 .3 
Ele men t Metat arsalS 4 E 1072 28.1 
Perio d Co ntext Gl Bp 
4 A 2130 15.2 Element RadiUS 
4 0550 13.5 Period Co ntex t Bp 50 Bd 

1 A 2260 26.0 
Element 14J Phalanx 1 A 226 1 19 .0 
Pe riod Context Gl Bp 2 B 288 34,4 
1 A 2260 14.0 2 B 335 313 
1 C4135 32.6 16.0 3 8248 33.1 
2 8341 35.0 15.0 3 B 250 31.6 
2 0676 31.0 15.2 3 C 126 35.9 
3 8241 33.8 16 .3 3 C 133 31.5 
3 B 247 32 4 3 C5306 33.2 
3 B 248 34 .1 16 .7 3 C 5306 36.6 
3 B 248 35 .9 16 .1 3 0 577 34.0 
3 C 101 350 14 5 3 E 1191 30.5 
3 C 120 35 .6 16.1 3 F 329 1 31.4 
3 C 123 42.1 15.1 3 F 3364 32 .7 
3 C 126 36.6 16.4 3 M 4869 302 
3 C 156 37 .3 16.5 3 R 52 16 33.0 
3 C 166 37 9 15.0 4 A 2011 36 .3 
3 C4095 34.1 14.5 4 0542 28.5 15.6 
3 C 4110 363 14 4 
3 C 4113 34.6 15.6 E leme nt Melacarpa l 
3 C5302 342 16 1 Period Co ntex t Bp Op BT 8 d 
3 0537 307 15.5 2 8337 23.6 23.6 
3 0 540 31.4 172 2 0677 23.3 16.8 25 7 
3 0540 33.5 16.5 2 P 5029 305 
3 0559 531 16.6 3 A 2023 24.6 
3 0604 33.2 16.0 3 B 247 28.2 
3 0613 35.2 3 C 121 23.5 17 1 
3 0 659 32 7 15 7 3 C 121 23.9 
3 0682 54,4 19.6 3 C 4507 26.3 19 5 
3 E 1123 32.0 15.0 3 0537 24.8 
3 E 1190 48 .2 208 3 0559 26.9 
3 F 3294 32 .3 16.8 3 0559 26.2 
3 F 3301 21.0 14.4 3 0 570 29.9 20.1 
3 F 330 1 33.5 17.3 3 0577 27.9 
3 p 5018 31,1 12,4 3 0635 24.8 17.4 
3 P 5018 12.8 3 0669 24 0 
3 P 505 1 32.9 14.3 3 E 1110 27.1 
3 P 505 1 32 .9 15 .6 3 P 505 1 29.0 
4 A 22 16 31.3 16 .3 3 515262 24 2 
4 0542 37.0 17,7 4 A2112 24.6 179 
4 0 554 38 .1 16 7 4 A 2145 26 .2 
4 0607 38.2 13 7 4 0542 28.3 
4 E 1036 23.3 11.6 4 0 607 22.4 
4 E 1036 31.9 15.7 4 0636 26.1 
4 E 1042 36 0 16.0 4 E 1036 30 0 
4 E 1074 42.9 17.3 4 E 1072 22.6 
4 F 3219 35 .5 166 
4 F 3266 31 .0 17.1 El em ent Femur 

Perio d Context Bp 
3 B 260 44.0 

Sheep/Goat (Caprinae) 
Element Scapula 
Perio d GlP to BG 
1 
1 34 4 
3 36 .6 22.8 
3 
3 
3 
3 36 .1 
3 33 .3 27 4 21 4 
3 34 .3 26.1 22.1 
3 
3 342 26.6 21.1 
3 33 .3 
3 340 26.0 210 
3 36.6 29.7 243 
3 32 1 255 203 
3 32 .7 25.9 21.3 
4 33,4 
4 
4 35 .5 
4 36.8 
4 32 .1 26.4 212 
4 32 .0 26.2 237 
4 36.4 29.4 25 .6 
4 380 30,4 22.8 

SlC 
16 .1 

21.4 
23.2 
11.7 
16 .9 

18.3 
20.5 

21.3 

184 

13.6 

19.5 
19 .8 
23.2 

Eleme nt Tibia 
Perlod Context 
1 A22.n 
2 P5024 
3 A2211 
3 8 243 
3 8244 
3 B 247 
3 B 246 
3 8249 
3 8 249 
3 8249 
3 B 274 
3 B 296 
3 C 121 
3 C 123 
3 C 123 
3 C 123 
3 C 129 
3 C 130 
3 C 130 
3 C 158 
3 C 4013 
3 C 40 13 
3 C4032 
3 C 4033 
3 C 5306 

Bd 
24.6 
30 1 
28.2 
3 1 2 
29.1 
29 1 
27.3 
27.2 
27 4 
27.7 
27.9 
26.7 
28.7 
28.0 
31 .0 
32,4 
24.8 
26.8 
27.5 
30.6 
27.0 
30 .3 
29.2 
29.8 
29.0 

Od 
20.2 

20.5 

22..2 

21 4 
22.2 

20,4 
234 
21.9 

20 4 
19.0 
21.4 
20.6 
20.7 
22.4 
22..2 
22.2 

Element Humerus 
Period Contex t 
1 0 696 
2 0 677 
3 B 246 

8 T 
35.3 
31 ,4 
32.8 

Bd 
37 .7 

3 
3 
3 
3 
3 
3 

0 538 
0543 
0543 
0559 
0577 
0 581 

29.3 
26 .3 
28.0 
28.1 
29.0 
27 1 

21.5 
19.3 
21.6 
19.5 
23.1 
20.8 
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3 0 564 29 1 21.3 Element 1" Phalanx 
3 
3 

0 661 
0 682 

28.9 
24 7 

22.0 
19.3 

Period 
1 

Conte xt 
A 2277 

GL 
378 

8p 
13..3 

3 0 662 28.5 22.7 2 0 672 44.3 13.5 
3 F 3353 28.9 22 4 2 0 676 43 .8 13 6 
3 F3364 266 2 0 676 43.8 13.8 
3 P 5018 258 3 8248 36.2 f " 6 

P 5016 27.7 3 B 250 38 .3 1.t,A 
3 P 505 1 306 3 8257 41.8 12 7 
3 R 5218 274 215 3 C 101 35 .1 12 1 
4 0445 259 20 3 3 c ioi 41.2 14.3 
4 0554 30.6 23.0 3 C 101 41.3 13.3 
4 0573 28.6 206 3 C 125 48.3 157 
4 0607 26 .2 212 3 C 126 39 .2 
4 0607 277 20.9 3 C 133 24.3 
4 0 636 264 20.1 3 C 158 41.8 12.9 
4 0636 26.9 21 .1 3 C4033 435 13.0 
4 E 1004 31.7 242 3 C 4057 42.5 154 
4 E 1031 3 1.2 25,4 3 C41 10 39.1 121 
4 E 1036 26.2 20.0 3 C 5306 36.4 13.2 
4 E 1036 26.2 20.6 3 C5306 37.5 12.5 
4 E 1036 28.9 21.9 3 C5306 40.0 13 5 
4 E 1078 30 .0 3 C 531 1 39 5 13.0 
4 E 1078 30,4 3 0 540 37.7 13.0 
4 F3286 26 .3 3 0 544 41.1 154 

3 D 559 42.1 14,4 
Bement Metatarsal 3 0 604 42.3 13,4 
Period Co ntext GL 8 p Op 8 d 3 0618 40 0 13 .6 
1 A 2277 21.5 2 1 1 3 0635 36.7 11.9 
1 8 265 22.8 3 0635 37.5 117 
2 0 676 22.8 20.9 3 0 635 400 14.6 
2 0676 228 21.2 3 0 662 39.2 12.1 
2 0676 24.0 22 .6 3 0662 39.9 12.9 
3 A 2021 20,4 19.7 3 0665 42.2 14.3 
3 8247 20.7 3 0 682 38.1 12.5 
3 8280 20 I 3 0704 377 12.7 
3 8298 286 3 0 706 443 13.9 
3 83 11 195 3 E 1110 41.6 13 1 
3 C l SI 21.4 21.9 3 F 3356 36.9 137 
3 C4013 205 19.3 3 F 3356 39 .6 13 2 
3 C 4053 258 3 P 5018 41 .4 14.3 
3 0 544 206 20.5 3 P5018 42.8 14.4 
3 0 559 227 3 P 5018 15 1 
3 0577 26.8 3 P5019 13 6 
3 0 581 22.8 22.3 3 P 5051 41.3 15.0 
3 0701 125.5 20.2 19,4 3 P505 1 13.9 
3 0706 22.2 19.4 25.9 3 P 5215 37.6 
3 F3294 19.7 3 R5216 34 4 13.2 
3 R 5218 247 3 R 5218 35.5 13,4 
3 R5218 26.2 3 R5218 37 5 13.5 
4 A 2126 240 3 R52 18 41.3 13 .9 
4 A2218 22.5 3 5/5283 336 13.0 
4 0607 21.6 20 .6 3 5/5288 40.3 127 
4 0636 30.2 4 A2126 396 13.5 
4 E 1078 27.1 4 A2143 42.7 13 2 
4 F 3275 236 4 A 2168 38 .2 133 

4 A 225 1 37.5 12.2 
Element Astragatus 4 0445 36.4 12.0 
Period Contex t GU GLm 0 1 Bd 4 0525 39.6 12.5 
1 0 699 33.8 32 .0 4 0 542 35 .1 12.6 
2 B 335 31.2 4 0 542 435 13 8 
2 C 4061 32 .6 300 4 0 550 42.6 12.6 
3 B 241 34 .5 31.8 4 0 636 37,4 12.6 
3 a 243 284 26,4 175 4 E 1004 393 12 0 
3 8243 32.0 30 .1 20.7 4 E 1004 44.8 147 
3 B 243 31.0 4 E 1031 40 .9 
3 8244 32.2 30 4 20.2 4 E 1036 38.5 13 4 
3 8 247 28.5 26.8 15,4 18.2 4 E 1036 396 12 6 
3 8247 29 .3 26.9 17 .5 4 E 1036 39.8 12.9 
3 B 247 31.2 29.0 18.0 21.3 4 E 1036 40.3 12.8 
3 a 247 31.5 284 19 .8 4 E 1036 41 .9 15.0 
3 B 247 31.7 4 E 1088 373 12.8 
3 a 249 32.0 29 .4 4 E 1073 11.4 
3 C 125 31 .8 30 .2 18,4 
3 C 126 29.9 28 .0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

C 129 
C 130 
C 130 
C 152 
C 158 
C40 13 
C4013 
C 40 13 
C 4095 
C 4215 

26.7 
333 
335 
30.6 
31.0 
307 
313 
32.7 
30.7 
31.2 

25.0 
30.7 

26,4 

28 .6 
300 
29.8 
29.3 
29,4 

14.3 
174 
18.5 

17.0 
17 0 

18.1 20.2 

Sheep (Ovis aries L.) 
El ement Scapula 
Period Context GLP 
2 0 687 36 .2 
2 0 667 36.3 
3 0 661 34 .6 
3 E 1075 32 .1 
3 E 1110 32 .5 
3 E 1112 36 .9 

LG 
27.9 
30.0 
28.3 
280 
24.9 
29.5 

a G 
23,4 
22 .5 
230 
22.9 
21 3 
237 

5 LC 
22.3 
22.8 
19.2 
19.6 
19 7 
22 .7 

3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 

C 4217 
C 5302 
0 537 
0 596 
0 635 
0659 
0 665 
0 682 
0106 
A2014 
0542 
0 550 
0 636 

29.0 
30 .1 
31.3 
3 1.6 
31.4 
32.0 
32 .0 
33 4 
29.3 
30 .1 
32 .1 
29.6 
30.6 

281 
27.8 
29.5 
30 .3 
28.9 
29.6 
29.7 
312 

217 
29 .6 
21.1 
29.5 

15A 
15.8 
16 2 
17.2 
18.9 
16.8 
16.5 
18.0 

15.1 
17 6 

16 4 

20.7 
20.3 

19.0 

Elem ent Humerus 
Pe riod Context 
I A 2259 
2 0 676 
3 A 2017 
3 C 121 
3 C 123 
3 0663 
3 0 706 
3 P5016 
3 P50 18 
4 A 2110 
4 A 2123 

a T 
307 
29.0 
30.8 
32 .5 
31.9 
292 
29.3 
30 .9 
31 2 
29.8 
29.3 

8 d 
32 .5 

35 .0 
336 
33,4 
318 

32.5 
31.9 
305 
30.0 

Element Calcaneus 
Per iod Conte xt 
3 C 121 
3 C 129 
3 0661 

GL 
63.0 
60.3 
61.0 

4 
4 
4 
4 
4 

0 550 
E 1031 
E 1031 
E 1036 
E 1060 

32 .2 
32.6 
33 ,4 
31.0 
32 .9 

34 3 

32.3 
33,4 

3 
3 
3 
4 
1 
·1 

0689 
0704 
P5016 
0636 
E 1036 
K 4504 

58 .8 
65.5 
66 .5 
62 .6 
60.2 
58 .5 

Elcrnent Rad IUS 

Period Context 
1 0 699 
2 P 5024 
2 P 5024 

8 p 
34 .3 
28 7 

ad 

296 
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3 C 121 34 .6 4 0 607 Humerus 32.9 
3 
3 
3 
3 
3 

0537 
0665 
E 1075 
E 1110 
P 50 18 

31.4 
36 .6 
330 
32.8 

38 8 4 
4 
3 
3 
3 

E 1036 
E 1036 
A 2017 
C 421 1 
0537 

H ume rus 
Humerus 
Radius 
Radius 
Radius 

17.7 

31.1 
35.0 

268 
27.6 

3 
4 
4 

P 505 1 
A 2188 
A2188 

304 
35.8 

30 7 

3 
3 
3 

0 540 
0559 
r- 3297 

Radius 
Radius 
Radius 

108 .2 16.7 
32 .2 

22.9 

17 3 
~ 0525 3 7.4 4 0534 RadiUS 28 0 
~ 0535 342 4 0571 Rad ius 19.9 
4 0 550 34.5 4 E 1024 Radiu s 27 0 
4 
4 
4 
4 

0554 
0601 
£ 1036 
E 1036 

34.0 
32 .5 

32.0 
33 .3 

3 
3 
4 
3 

A 2193 
p 5051 
r 328 7 
A 2023 

Metecerpa tz 
MeiacacpaJ2 
Melaca rpal5 
Femur 

457 
204 .6 21 1 

6.3 
75 
80 

360 
4 E 1101 32.4 4 A 201 1 Femur 30.7 
4 E 110 1 31.6 3 C 101 Tibia 27.2 19 4 

3 C 129 Tibta 22 .5 17.4 
Element Metacarpal 
Period Co ntext GL Bp Dp Bd 

3 
4 

p 505 1 
A2014 

Tibia 
Tibia 20 5 

20.9 13.6 

2 P ;i024 22 .9 4 £ 1036 Tibia 1080 15.2 
3 D 355 24 4 16.0 3 P 505 1 Melalarsal2 60.3 6.2 
3 
3 

0 389 
£ 1112 

118 0 21.8 
27.2 

16.8 
19 7 

3 
3 

p 505 1 
P 5051 

Me lalarsal3 
Meta18rsal4 

65 0 
680 

84 
8.4 

3 F 3356 25.3 17.2 3 P 505 1 Metalarsal5 60.0 8.3 
3 M 4869 120.3 22 .8 175 3 C 123 C alcaneus 45 .0 
4 
4 

A 2251 
0 ,, 42 117.3 

284 
25.8 

18.5 
181 28.5 

3 
4 

p 5051 
A2 139 

Ca lcaneus 
C alca ne us 

49 .2 
27.5 

4 E 1004 23.5 16 9 4 £ 1036 Ca lcane us 49.8 
4 £ 1004 275 3 A 2192 15 

\ Phala nx 16.4 6 .2 
4 E 1073 26.6 4 0525 fAPhalanx 307 11.5 

4 0548 l ~· l Phalanx. 21.2 6 6 
Element Tibia 
Period 
1 
1 
3 
3 
4 

Con text 
A 2259 
A 2260 
B 280 
0685 
A 2118 

Bd 
27 .5 
31.0 
29 0 
29 .1 
298 

Dd 
21.2 
22 .5 
22.5 
21.7 
21 3 

Cat (Felis domestica Schreb.) 
Period Context Elem en t GL Bd 
4 E 1073 Hum erus 19.6 
4 E 1080 Radiu s 96.3 13.2 
3 C 4210 1<l Phelan x 16.3 

4, A 2137 
D 550 

31.8 
31.5 

25.5 
24 .3 Red deer (Cervus elaphus L.) 

4 E '088 30.3 224 Period c ontext Elemen t GL Bp LG BG S LC BT Bd Od 
4 K ~·502 28 0 22 .0 4 

4 
E 1072 
£ 1101 

Scapula 
Humerus 

48 1 49 .5 400 
57.3 

Element Metatarsal 4 E 1101 Radiu s 62 .0 
Period c ontex t GL ap Dp Bd 4 E 110 1 Ra dIUS 54 .0 
2 P 5025 137.5 22 .3 25.3 4 E 1036 Tibra 518 379 
3 C 41 10 1400 21 .6 26.5 4 £ 1036 Metalar sal 47.9 
3 C 5308 122 7 19 8 24 4 4 E 1072 Me ia lafsa l 50.5 
3 C 5306 23 .3 3 A2017 1 ~ Pha lanx 63 .3 23 .2 
3 F 3288 131.8 202 4 A 2011 1'$4 Pha lanx 64 .5 24 .0 
4 E 1009 21.8 22 .1 
4 
4 
4 
4 

E 1024 
£ 1036 
E 103 5 
E 1036 

25.3 
21 3 
24. 1 
24 7 

18 0 
21.4 
24.4 
245 

Roe deer (Capreolus capreolus L.) 
Pe riod Co ntex t Eleme nt BT a d 
4 D525 Metatarsa l 24 .8 25 .0 

4 
4 

E 1036 
E 1101 

26.0 25.7 
29. 5 Wild boar (Sus scrofa L.) 

4 K 4502 21 1 P eri od Co ntex t El ement GL GLI G Lm Bp 01 ad Od 
3 a 246 Ra dIUS 44 .8 

Be ment AsLracalus 3 C 421 7 Metacaspatj 24.2 
Period C~:1 t ex l Gli GLm or ad 3 C 5308 Tibia 37.5 34 4 
3 a 280 29 .6 27 4 16 0 18.2 4 A 2215 Astraqalus 57.0 505 30.0 
3 B 280 31 0 29.0 17 .6 19.8 2 D 676 Calca ne us 98 .3 
3 8300 32.5 30.5 18.0 20.6 3 C4103 Ca lcane us 105.0 
3 E 1110 33.2 31.2 18.8 3 E 1189 Calcan eus 105.8 
4 0 550 33.4 30.8 18 .5 215 
4 
4 
4 
4 
4 
4 
4 

E 102 4 
E 1031 
£ 1031 
E 1036 
£ 1036 
£ 1036 
K 4498 

29.3 
32. 3 
33 .3 
28. 2 
305 
336 
29.2 

28.3 
29.8 
312 
26.1 
28. 6 
31.0 
279 

16.4 

16 .3 

19.3 

18.7 

Hare (Lepus europaeus L ) 
Pe riod Co nte xt Elem ent GL 
3 C 15 1 Sca pula 
3 C5305 Humerus 
3 P5051 H um erus 
4 E 1078 Humerus 
2 8338 Radius 

GLP 
12.4 

a p 

18 4 

9.4 

LG 
104 

a G 
78 

Bd 

13.2 

13.6 

Element Ca lcaneus 
Period Co nte xt 
3 A 2J17 
3 A 2J 23 
4 E lJ38 
4 E 10 35 

GL 
578 
56.8 
6 1 2 
81 4 

3 
4 
4 
3 
3 
3 
3 

p 5050 
D 571 
S/5263 
A 2208 
R 5218 
C5308 
D 701 

RadIUS 
Ra dIUS 
Rad ius 
Me tacarpa l3 
Tibia 
M el atar5al 2 
Metetarsa lg 

60.5 
57 .5 

93 
10 4 
10.5 
4.3 

10.1 

3 P 5051 Ca lcane us 39.4 
Goat (Cap.ra hircus L.) 
Pet ted Contex t El em ent 
\ 0 699 Hu marus 

GL GLI GLm Bp Dp SO 8T 
30.3 

Bd 
31.5 

3 
4 
4 

A 2017 
A 2109 
A 2140 

t " Pha la nx 
1st Phalanx 
1 ~ t Ph alan x 

30 .5 
26.0 
24.8 

8.4 
6.2 
6.8 

4 E 1024 Rad ius 341 
2 B337 Mel acarpal 28.5 305 
3 C 5311 Me tacarp al 110 .3 26 .3 28.6 
J C 5312 Metacarpal 117 0 25.3 17 .6 
3 E 1123 Metacarpal 27.6 
4 K 4502 Me tacarpa l 118.1 24 .9 17.1 280 28 .3 
3 A20 17 Meta tarsal 243 23.0 
3 D635 Melal a rsal 26.1 
3 0 682 Met al arsal 122.0 21.4 19 .5 24.9 
3 £ 1007 M eLal arsal 19.1 18 7 
3 El11) Metatarsal 24 1 
3 E 111) Me la larsa l 25.9 
4 A201 1 Me{atarsa l 240 
4 A2 217 M eta tarsal 22 .2 20 .6 
4 E 1101 Astraqalus 319 30 .3 
4 0 542 Ca lcane us 60 .9 

Dog (Canis familiaris L) 
Period Context El em ent GL G LP G LC DC ap SLC Bd Dd 

A2 117 Sca pula 22. 1 16.4 
P 5014 Hurnen.Js 37.4 
A 201 1 Humerus 318 
A 2 130 H umeru s 29.9 



ABBREVIATIONS
 

IGBu/g Mihailov, G (ed) 1956-71.lnscriptiones Graecae in Bulgaria repertae, volumes 
I-IV, Sofia, 

Iatrus I D imova , V et a l (ed ) 1979 . Iatrus Krvina: spatantike Befe stigung und 
fruhmittelalterlich e Si edlung an der unteren D onau, I. Ergebnisse der 
Ausgrabungen (Iatrus -Krvina), Berlin 

Iatrus II Bottger, B et a l (ed) 1982 . Iatrus-Krivina: sp titan tike B efe sti gung und 
[riihm ittelalierliche Siedlung an der unteren Donau, II. E rgebnisse der 
Ausgrabun gen 1966-1973, Berlin 

Iatrus V Von BUlow, G et al (ed) 1995. Iatrus-Krivina: spdtantike Bejestigung und 
fruhmittelalterli che Siedlung an der unteren Donau, V. Studien zur Geschichte 
des Kastells Iatrus (Forshungsstand 1989) 

Novaensia Novaensia: badania Ekspedycj i Archeologicznej Uniwersy tetu Warszawskiego 
w Nova e, Warsaw, 1987-

Tropaeum Traiani I Barnea, A and Bamea, I (eds) 1979 .Tropaeum Traiani I: Cetatea , Bucharest 
Tsarevgrad Turn ov vol 2. Kr. Miyatev (ed) 1974. Tsarevgrad Turn ov, Dvoretsut na bulgarskiteTsare pre: 
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This. the third and final monograph. completes the description of the excavations carried 
out by the British team. part of the Anglo-Bulgarian archaeological programme on the 
site of Nicopolis ad Istrum in northern Bulgaria. one of the best-preserved ancient cities 
of the Roman Empire. The site provided a untoue opportunity to compare the changing 
layout and economy of an urban centre from the Roman to the late Roman and the early 
Byzantine periods (c. AD 100-600). The excavations. geophysics, coins and wall-plaster 
were published in volume I. Volume 2 describes the evidence for economic changes 
between the Roman and early Byzantine periods and contains full reports on the pottery 
and the glass. 

This volume includes full descriptions of all the small finds (ceramic. copper-alloy and 
iron objects. glass. lamps, sculpture. architecture and flints). each object being provided 
with a description of its archaeological context and the date of deposition. The second 
half of the volume identifies the environmental and economic differences between the 
three main periods in the history of the site. Reports include ouantlfied assemblages of 
zooarchaeologtcal finds (largeandsmall mammals). fish. birds. archaeobotanical remains. 
mollusca and human skeletons as well as the results of metallurgical analysis: copper
alloy. iron and 'natural' steel. 

Not only is the range and ouantlty of finds in these reports unparalleled in the Balkans, 
they represent a valuable resource for the material culture of the Roman and late Roman 
periods. coming, as they do. from a part of the Roman Empire which has produced very 
few comparable assemblages. Of no less importance are the Quantified bioarchaeological 
data which offer a unloue insight into the changing morphology and economy of a 
Roman. late Roman and early Byzantine City. 
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