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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 
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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 thanever before and there is no hint either, in animal husbandry, that Nicopolis was in any way 
short ofmoney. Still, the preservation of the same primitive Roman fortifications is some indication that 
the citywas 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). 

Theextramural area was quite different. It was a hive of activity. Immediately south of the 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 thecity 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 line 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 Hues. 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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TIlE FISH REMAINS 

by 

Mark J. Beech and Brian Irving 

Introduction 
The fish remains from Nicopolis represent one of the first systematic collections of fish bone assemblages 
from an archaeological site in Bulgaria. It provides valuable palaeoenvironmental and palaeoeconomic 
data, especially important for the Roman to early Byzantine periods. In all, twenty-one fish species 
have been recorded from the site and this also constitutes one of the most diverse archaeological 
ichthyofauna for any site in the lower Danube basin. Most of the fish are local, freshwater species and 
it would seem that little fish was imported from further afield. Mackerel tScombrus scombrusi and 
flounder (Platichthys flesus) are the only marine species attested : the fish could have come from the 
Mediterranean or, more probably, from the Black Sea. Consequently, it seems that, throughout all 
periods of occupation, fishing was essentially restricted to the exploitation of the local wild fauna. 
Only in the case of carp tCyprinus carpio) is there some reason to suspect that it may have been farmed 
locally (Irving 1993) although there is insufficient evidence to prove that this was certainly the case. 

Local rivers 
Nicopolis lies at the centre of a region which is a rich source of fish (Fig 1.6). The river Rositsa skirts 
the site on its southern side and continues east to join the Yantra only c 8 km from Nicopolis. The 
Yantra is 285 km in length and is Bulgaria's third longest river. There is some variation in the fluvial 
character of the rivers in the region. On the upper and middle reaches of the Yantra, the river flows 
across limestone bedrock and, consequently, the water is alkaline and biologically rich. Similar conditions 
favour its tributary, the Rositsa but it differs from the Yantra in having a gravel bed along its lower 
reaches. 

Methods and quantification 
The archaeological fish remains were identified using modern skeletal material from the region. Most 
of the osteological reference material was collected by Brian Irving from the River Rositsa. Other 
specimens were kindly donated by Dr. Maria Karapetkova (Fish Department, Na tional Museum of 
Natural History, Bulgarian Academy of Sciences) who undertook a study of the fish fauna in the Yantra 
and its tributaries during the late 1960s. All skeletal material was prepared using blow fly maggots as 
the initial de-fleshing agent, and then the bones were cleaned using an enzyme based detergent. Skeletal 
preparations were made in the field. Although the first author was responsible for preparing this final 
report, all identifications and the recording of the archaeological material was carried out by Brian 
Irving. The availability of local osteological reference material was of particular value since it meant that 
archaeological specimens could be directly compared with their modern counterparts which might have 
some morphological traits not found in the same species outside the region. 

All archaeological material was recorded using the methodology and standard skeletal element 
nomenclature proposed by Wheeler and Jones (1989). Where possible, bone measurements were taken 



THE FISH REMAINS 22S 

following the procedure recommended by Morales and Rosenlund (1979) although the highly 
fragmentary condition of the assemblage limited the extent to which this could be done (Appendix 
12.1). The following fields were entered in the database: area, context, species/family, skeletal element, 
bio-syrnmetrical side, condition, and measurements. 

Results 

A total of 1,487 fish bone fragments were recovered both by hand during the excavation and by wet 
sieving bulk samples to 500 microns . Of these, 565 fragments (38%) were identifiable to skeletal 
element and to family or species (Table 12.1). Most of the assemblage belonged to the late Roman, 
early Byzantine and post-medieval periods. It is difficult to make intra-site comparisons becaus e the 
quantity of depo sits for any particular period varied markedly from area to area (see above, pp . 4-5). 
Even so, it seem s that the quantities of fish bone s recovered appear to be fairly evenly distributed 
across the site as a whole (Table 12.2). The assembl age included a wide range of anatomical elements 
(Table 12.3). The dataset on fish biometry is included (Appendix 12.1). 

A number of the fish bone s had cut marks and breakages indicating butchery. Some of the vertebrae 
had typical dorso-ventral cuts , indicating that the fish had been filleted and cut down the vertebral 
column. Neural arches were cut laterally, the rib articulations/attachments cut lengthwise. Most of the 
large ribs had traces of cut marks close to their proximal articulation. 

All the fish bones were carefully examined for traces of digestion, following the recommendations 
made by Jones (1984). A number of vertebrae had characteristic traces of gnawing and digestion. 
Several carp (Cyprinus carp io) vertebrae had tooth puncture marks and centrum edge contortions 
which had probably been made by small carnivores . Even after cooking, both the neural and haemal 
arches of carp vertebrae remain intact, as is also the case with the neural arches of abdominal 
vertebrae. The damage to the vertebrae is most unlikely to have been caused by human chewing or 
digestion. Pigs could have digested the bone s but the vertebrae would have been chewed and the 
surviving faecal material would not be so complete as it is if this had happened. Similarly, dogs would 
have crushed the bone s by chewing them. Consequently , it seems most likely that the puncture marks 
and distorted centrum edges were most likely made by cat (Felis sp.), black rat tRattus rattusi or a 
local large mustelid species such as the beech mart en (Martes fo ina) . 

SPECIES PRESENT - TAXONOMY AND MODERN BIOGEOGRAPHY 

ACIPENSERIDAE 

Sterlet, Acipenser ruthenus Linnaeus, 1758 
A sterle t scute was identified in a mid Roman period deposit in area D (667) . An articular fragment 
was noted in area K (45 16) and a cranial fragm ent in area D (604), both from late Rom an level s. 
Sterlets are a fluvial fish that are found typically in large rivers and their lesser tributaries (Vostradovsky 
1973). Like other sturgeons, they aggregate in hollows in the river floor during the winter where they 
are fairly inactive. In spring, when the ice breaks, they rise from the bottom and move upstream to 
spawn. For spawning, the fish use the main channel of the river, where the current is fast and the 
bottom is covered with gravel (Berg 1962). This species was probably fished in the Yantra where it 
can still be caught during the summer months. Today , it is an endangered species (Birstein 1993). 

ESOCIDAE 

Pike, Esox lucius Linnaeus, 1758 
Skeletal fragments of pike are most common in deposits dating to the late Roman and early Byzantine 
periods (Table 12.1). It is a 'catholic' species and will be found in all types of rivers wherever prey 



Table 12.1 Quan tification of f ish bones by period at Nicopo lis 

TAXON 150·175 150·250 150-450 175·250 175-450 250-450 250-600 450·600 800·1000 POST · UNKNOWN TOTAL 

EARLY EARLY · EARLY·LATE MID· MID·LATE LATE· LATE ROMAN- EARLY SLAV MEDIEVAL DATE 

ROMAN MID ROMAN ROMAN ROMAN ROMAN EARLY BYZANTINE 
ROMAN BYZANTINE 

STERLET, 1 2 3 
Ac/penser ruthenus Linnaeus, 1758 
PIKE, 1 1 10 2 15 1 2 3 35 
Esox lucius Linnaeus, 1758 
SALMON AND TROUT FAMILY , 3 3 
Salmonldae 
SEA/BR OWN TROUT, 2 3 1 5 1 2 2 16 
Setmo truu« Linnaeus, 1758 
CARP FAMILY , 2 1 7 29 10 36 1 24 20 130 
Cyprinidae 
CARP, 6 11 1 55 42 65 1 22 23 226 
Cyprinu s carpio Lmnaeus, 1758 
CRUCIAN CARP, 1 1 1 3 
Ceressiu s ceressius (Linnaeus, 
1758) 
TENCH, 2 2 

Tinca tinc« (Linnaeus, 1758) 
COM MON BREAM, 
Abram is brama Linna eus, 1758 
BLEAK, 2 5 7 

Alburnus alburnus (Linnaeus. 1758) 
ASP, 2 2 2 1 7 

Aspius aspius (Linnaeus, 1758) 
BARBEL, 1 2 3 6 
Berbus barbus (Linnaeus, 1758) 
NASE, 1 2 1 4 

Chondros loma nasus (Linnaeus, 
1758) 
IDE , 2 2 

Leociscus idus (Llnnaeus. 1758) 
CHUB, 10 3 9 6 1 29 

Leueiscus cephalus (Linnaeus. 
1758) 
MIN NOW, 
Phoxinus phoxinus (Linnaeus, 1758) 
ROACH, 1 1 1 1 6 1 11 

Rulilus rutitus (Lmnaeus. 1758) 
CAT FISH I WELS, 1 18 21 14 10 4 68 

Si/uris glani s Linnaeus, 1758 
PER CH. 
Perea {/uvlalalis Linnaeus, 1758 
ZANDER , 2 2 

Sander tuao perce (Linnaeus, 1758) 
EEL, 1 1 1 3 

AngUilla anguilla U nnaeus, 1758 
FLATF ISH FAMILY, 
Pleuroneclidae 
FLOUNDER , 
Platichthys flesus (Pallas, 1811) 
MACKEREL, 2 1 3 
Scomber scornb rus Linna eus, 1756 
Indelermlnale 
TOTAL 

50 
61 

1 
1 

3 
4 

44 
68 

5 
7 

240 
379 

59 
147 

267 
449 

18 
23 

101 
'80 

114 
168 

922 
1 4 87 
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Table 12.2 Quantification of fish bones by area at Nicopolis 

TAXON A B C D E F K M P R S TOTAL 

STERLET, 2 3 
Ac;penserru{henus Linnaeus, 1758 

PIKE, 7 2 11 7 2 2 35 
Esox lucius Linnaeus, 1758 

SALMON AND TROUT FAMILY, 2 3 
Salmonidae 

SEA/BROWN TROUT, 4 2 6 16 
Salmo lru lte Linnaeus, 1758 

CARP FAMILY, 20 10 7 50 23 4 3 11 2 130 
Cyprinidae 

CARP, 21 5 26 64 23 17 10 16 38 5 226 
Cyprinus carpio Linnaeus, 1758 

CRUCIAN CARP, 3 
Carassius cetessius (Linnaeus, 
1758) 

TENCH, 2 2 
Tinca linca (Linnaeus, 1758) 

COMMON BREAM , 
Abramis brama Linnaeus, 1758 

BLEAK, 7 7 
Albumus alburnus (Linnaeus, 1758) 

ASP, 2 3 7 
Aspius aspius (Linnaeu s, 1758) 

BARBEL, 2 2 6 
Barbus barbus (Linnaeus, 1758) 

NASE, 2 4 
Chondrostome nasus (Linnaeus, 
1758) 

IDE, 2 2 
Leuciscus idus (Linnaeus, 1758) 

CHUB, 3 9 6 6 3 29 
Leuciscus cepbetus (Linnaeus, 1758) 

MINNOW, 
Phoxmus phoxinus (Linnaeus, 1758) 

ROACH, 4 2 3 11 
Rutilus rulilus (Llnnaeus, 1758) 

CATFISH rWELS, 5 15 11 5 4 6 5 15 2 68 
Siluris glan is Linnaeus, 1758 

PERCH, 
Perea fluv iatalis Linnaeus, 1758 

ZANDER, 2 2 
Sander iuc ioperce (Linnaeus, 1758) 

EEL, 3 
Anguilla anguilla Linnaeu s, 1758 

FLATFISH FAMILY, 
Pleuronectidae 

FLOUNDER , 
Plal iehfhys tlesus (Pallas, 1811) 

MACKEREL, 2 3 
Scomber scombrus Linnaeus, 1758 

Indeterminate 118 134 113 301 104 73 12 16 46 5 922 

TOTAL 179 154 175 475 177 11'j 34 40 120 21 1487 
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species are present. The pike is the main pisciverous predator and usually feeds on shoaling cyprinids. 
Karapetkova (1972, 1976) reports that they could be caught in the Yantra and the author has seen 
them in the Rositsa. The pike is a common species throughout the Danube basin and across most of 
Eurasia (Maitland 1977). 

Pike bones came from almost all areas. Since both cranial and vertebral elements were found, it 
seems that whole fish were brought to the site. By comparing the remains with specimens in the 
reference collection, the pike must have been from 50cm to 90cm fork length. 

SALMONIDAE
 

Three vertebrae fragments could only be generally attributed to the salmon and trout family. These
 
came from late Roman/early Byzantine deposits in area P (5050) and area R (5218) .
 

SealBrown Trout - Salmo trutta Linnaeus, 1758
 
Bones from sea/brown trout were recorded in mid Roman, late Roman, early Byzantine, Slav and
 
post-medieval levels. This species occurred in small quantities in most of the excavation areas. Sea
 
trout generally prefer cold, well-oxygenated upland waters ; especially large streams in mountainous
 
areas where there is adequate cover in the form of submerged rocks, undercut banks, or overhanging
 
vegetation.
 

CYPRINIDAE
 

The Cyprinidae form the largest group of remains from the site, although 142 fragments cannot be
 
assigned to species. Most of the fragments within this group are vertebrae that are difficult, and in
 
some cases impossible, to assign to species even when the finds are undamaged. They appear in most
 
periods and were found in almost all areas.
 

Carp, Cyprinus carpio Linnaeus, 1758
 
Carp tolerates a wide variety of conditions but generally prefers wide expanses of water with a slack
 
current or standing water, as well as soft bottom sediments. Common carp thrive in large turbid rivers
 
(Kottelat 1997). The remains of carp constitute the most common of all the fish species from Nicopolis:
 
a total of 226 fragments were recorded. It has been found in all periods. A striking characteristic of
 
this material is that the size of the vertebrae is remarkably uniform (Fig 12.1). This suggests that most
 
of the fish caught were of about the same size. One explanation might be that carp were caught using
 
nets with a mesh of standard size which allowed the smaller fish to escape. However, this would seem
 
unlikely since carp were found in contexts which also produced smaller fish of other species, and those
 
evidently had not been discarded on the grounds that they were too small to eat. An alternative
 
explanation could be that the fish were farmed in ponds and culled only when they were considered to
 
have reached an appropriate size. It has been argued that carp may have been farmed at Nicopolis or
 
nearby (Irving 1993). However, it is singularly difficult to prove domestication from archaeological
 
finds. Although the archaeological material was compared with evidence from modern domestic and
 
wild carp to estimate age and standard fish size reconstructions were made, none of this evidence
 
provides conclusive evidence for fanning. Further information about the age and size of modem carp
 
populations in the region is needed before a database of sufficient size could be compared directly with
 
the archaeological material. Unfortunately, this was not feasible during the limited time available for
 
fieldwork.
 

Crucian Carp, Carassius carassius (Linnaeus, 1758)
 
Only three fragments were identified as belonging to this species although today it is frequently caught
 
in the Rositsa. The fragments carne from late Roman, early Byzantine and Slav deposits . The crucian
 
carp is a medium-sized fish usually weighing between one and two kilograms. It is a shoaling species,
 
which may have been recently introduced to the Rositsa since its natural habitat is usually lakes and
 
very slow moving rivers .
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Fig. 12_1 Max imum breadth of the common carp caudal vertebrae at Nicopolis 



231 THE FISH REMAINS 

Tench, Tinea tinea (Linnaeus , 1758)
 
Two pharyngeal teeth of tench were found in a post-medieval level (area R, 5206). This species is
 
commonly found in those parts of rivers where the water is flowing slowly and full of silt. It also lives
 
in warm lakes and pools with weed and mud bottoms. Consequently, this fish is more Likely to have
 
been caught in the Yantra than the Rositsa. Not surprisingly, tench do not live in the Rositsa today but
 
Karapetkova (1972, 1976) recorded that the species was to be found in the Yantra.
 

Common Bream, Abramis brama (Linnaeus, 1758)
 
This species is represented by a single pharyngeal tooth from a post-medieval occupation level (area
 
0 , 489) . It came from a large individual , three to five kilograms in weight, judging by modern
 
comparative material. This species occurs usually in still and slow flowing waters where it moves in
 
large shoals (Vostradovsky 1973). Although this species is rare at the present time it has been recorded
 
at the mouth of the Yantra (Karapetkova 1972, 1976). Probably, this archaeological find came from
 
the same location or from the Danube itself.
 

Bleak, Alburnus alburnus (Linnaeus, 1758)
 
Bleak was identified in both late Roman (540) and post-medieval deposits (421 and 429, area D) . A
 
number of bones, particularly vertebrae within the group identified as Cyprinus sp., are probably from
 
this species , given their generally small size. The bleak is a small , shoaling, surface feeder and is the
 
smallest fish still caught in the Rositsa and eaten by the local inhabitants. These examples were
 
certainly caught close to the site since their small size would not make them suitable for sale at any
 
distance from where they were caught.
 

Asp, Aspius aspius (Linnaeus, 1758)
 
Seven fragments of asp have been identified from late Roman, early Byzantine and post-medieval
 
deposits in areas C, D, E and F . This is a large fish and a predator which feeds on smaller cyprinids.
 
Itgenerally inhabits the lower reaches of rivers and estuaries, preferring to stay near bridge pillars, near
 
the mouths of tributaries, under weirs, in deep currents, overgrown parts of the river and in quiet bays
 
in river bends (Vostradovsky 1973) . At the present time this species is found in the Danube and at the
 
mouth of the Yantra.
 

Barbel, Barbus barbus (Linnaeus, 1758)
 
Six fragments have been identified as belonging to barbel from late Roman and early Byzantine levels
 
in areas A, C, E and P. This species lives in the deeper, faster-flowing upper reaches of rivers with
 
stony or gravel bottoms . It is common in both the Yantra and Rositsa.
 

Nase, Chondrostoma nasus (Linnaeus, 1758)
 
Nase carne from late Roman, early Byzantine and post-medieval deposits in areas B, D and E. This fish
 
is distributed widely across Central and Eastern Europe and is found in the Rhine and in the Danube
 
river basins. Nase is a gregarious species, which occurs in fairly shallow water with fast currents, often
 
beside the swirls created by piles of bridges or rocks (Billard 1997) . It migrates upstream and enters
 
smaller tributaries for spawning in shallow water with a gravel bed .
 

Ide, Leuciscus idus (Linnaeus, 1758)
 
Ide, or orfe as it is sometimes called, was present in late Roman levels in area D (544). This species
 
lives in schools and its natural habitat includes clear pools in medium to large and slow-moving rivers,
 
ponds and lakes. Ide enters rivers in spring to spawn over gravel or vegetation. In some quarters the
 
flesh of this fish is not considered suitahle for human consumption (Billard 1997), although today it
 
remains an important commercial fish in Eastern Europe and Russia.
 

Chub, Leuciscus ceplzalus (Linnaeus, 1758)
 
The chub is well represented in late Roman, early Byzantine and post-medieval levels . Chub can be
 
found both in creeks and fast flowing rivers, occasionally in lakes. This fish is typically 'catholic' with
 
regard to food and habitat requirements and consequently is found in a wide variety of fluvial conditions.
 
Karapetkova (1972, 1976) reported that it was the most common species caught in the Yantra and its
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tributaries . When the author carried out fieldwork in the late 1980s it was found to be still very 
common in the region. The usual size range for the modern population is around 30-40cm, and, the 
vertebral measurements of the archaeological material suggests that chub in Antiquity were much the 
same size as they are today. 

Minnow, Phoxinus phoxinus (Linnaeus, 1758) 
A single abdominal vertebra of a minnow was identified. It came from a late Roman deposit in area D 
(540). This species prefers cold, well-oxygenated waters such as those found in fast-flowing streams 
and rivers, or cooler lakes with clear water over a gravel substrate. It is unable to survive in stagnant 
pools or ditches. Minnows migrate upstream to spawn in shallow water witb a gravel riverbed. 

Roach, Rutilus rutilus mariza (Drensky 1926) 
Roach bones occur in deposits in areas A through to E and which date to most periods from early 
Roman to post-medieval. This species inhabits slow flowing or still, muddy waters. It is abundant in 
reservoirs, lakes, canals, and rivers. There are brackish water anadromous populations which live in 
the Baltic and the Black Sea (Muus and Dahlstrom 1968). Roach can thrive in poor quality, even 
polluted water, and congregate in large shoals within slow moving rivers . 

SILURIDAE 

Wels Catfish, Siluris glanis Linnaeus, 1758 
The wels catfish is represented by 68 fragments. It occurs in almost all site periods and all excavation 
areas . This species is common throughout Eastern Europe, Asia Minor and Central Asia. The fish is 
found mainly in large lakes and rivel'S, though occasionally it may enter brackish water in the Baltic and 
Black Sea (Frimodt 1995). Today, the wels catfish can be found in deep water in front of dams 
constructed on the lower reaches of rivers , and is known to feed at night on voles, crayfish, small fishes 
and even on ducks (Vostradovsky 1973). 

Skeletal material in the Natural History Museum in Sofia indicate that, in the region, this fish varied 
from as little as 20cm to as much as 200cm in length. There are even modern reports of catfish from 
Eastern Europe which are as much as 5m long and weigh 300 kgs. 

The pectoral fin spines of this species are over-represented in the assemblage when compared with 
the other skeletal elements. It is striking that spines comprise c 80% of the remains ofthis fish. Skeletal 
element representation shows a significant imbalance in favour of pectoral spines. A catfish has 65 
vertebrae and 2 pectoral spines, a ratio of 32.5. But, within several contexts producing catfish bones, 
the ratio is 2: 1 in favour of spines. A possible bias in recovery, favouring the preservation of the larger 
bones, cannot explain this imbalance because vertebrae from other species, which in most cases are 
less robust, have been identified in contexts which also contained catfish. Another possible reason for 
this predominance of fin spines is if the filleting of fish was confined to a particular part of the site 
which has not been excavated. This also seems unlikely to have been the case since, in general terms, 
fish vertebrae are well represented in all areas and most contexts, suggesting that the processing offish 
and waste disposal was not concentrated in one place. The pectoral fin spines are broken at the 
junction between the proximal articulation and the supra cleithrum. This is reminiscent of the practice 
attested in dynastic and pre-dynastic Egypt, when wall-paintings depicted the butchery of Nile catfish 
tClarias sp .) and the removal of its spines (von den Driesch 1983). The pectoral fin spine has a 
serrated trailing (posterior) edge which is embedded in the epithelium of the pectoral fin. Slight cuts 
at the distal end of these spines suggest that they were carefully removed from the epitheloid mucosa. 
It therefore seems probable that spines were being collected to serve a particular function and were not 
thrown away along with the rest of the fishbone waste (Irving 1992). Perhaps they were collected for 
use as combs or as tools with which to decorate pottery. 
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PERCIDAE
 

Perch, Perca fluviatalis Linnaeus, 1758
 
One scale fragment of a perch was identified in an early By zantine context. Perch live in slow-flowing
 
rivers, deep lakes and pond s, and are often found close to, or amongst, obstacles in the water. It
 
generally avoids cold, fast flowing waters but, although it does not breed in such conditions, may
 
occasionally be found there. The species is found in the Rositsa at the present time.
 

Zander, Sander lucioperca (Linnaeus, 1758)
 
The zander, or pikeperch, is only represented by two bone fragments, both from late Roman contexts.
 
This species generally inhabits slo wly moving or stagnant water over two metres deep. Its modern
 
habitat includes lakes, reservoirs, canals and rivers. Other archaeological sites on the Lower Danube
 
have produced significant quantities of thi s species .
 

ANGUILLIDAE
 

Eel, Anguilla anguilla Linnaeus, 1758
 
Three vertebrae of eel were found in mid Roman and late Roman levels . The common eel lives in
 
nearly every kind of water, from large lakes and rivers to small ponds and ditches. Young eels spend
 
their growing period in fre shwater and can be caught in sm all streams and ditches, whilst the larger eel s
 
live in the soft mud. The males stay in fre shwater for 6-12 years, the females 9-20 years . When fully
 
grown, they become sexually mature and migrate to the sea where they are to be found in deep waters.
 
They live on the bottom, under stones, in the mud or in crevices (Deelder 1984). Th e eel is a migratory
 
species and reaches the Danube and its tributaries from the Black Sea. Today, as no doubt in Antiquity,
 
it is common in rivers close to the site.
 

PLEURONECTIDAE
 

A single bone fragment from a flatfish was found in an early By zantine context. This could not be
 
identified beyond family level. It is likely that thi s is from an imported marine species; as such fi sh are
 
unlikely to have ventured as far up the Danube as the Yantra or Rositsa.
 

Flounder, Platichthys flesus (Pallas 1811)
 
One flounder bone fr agment was identified in an early Byzantine context. This must have come from
 
the Black Sea or the mouth of the Danube. Flounder can survive in freshwater but it is unlikely to have
 
come this far up the Danube and then up the Yantra. Juveniles live in shallow coastal waters and
 
estuaries which are also the summer feeding grounds for adults. During the winter, adults retreat to
 
deeper, warmer, waters where they spawn in the spring (Cooper and Chapleau 1998).
 

SCOMBRIDAE 

Mackerel, Scomber sC011'ZbrllS Linnaeus, 1758 
Mackerel were represented by three vertebrae from late Roman/early Byzantine and post-medieval 
occupation levels. This species is a fully marine pelagic shoaling species which can be found both in 
the Black Sea and the Mediterranean today . Its preferred habitat is cold and temperate shelf areas, 
where it congregates in large schools near the surface. The mackerel overwinters in deeper waters but 
moves closer inshore during the spring when water temperatures rise (Collette and Nauen 1983) . 

Although only a small number of identified fragments were recovered from the excavations, the fact 
that thi s fish must have been transported over a considerable distance to reach the site, is reason 
enough to suggest that it was regarded as a delicacy . 

Discussion 

Analysis of the fish bones from Nicopoli s indicates that both the Ro sit sa and the Yantra played an 
important role in providing local fish for the inhabitants of the site during an periods of occupation . 
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During the Roman period, the local rivers supplied the great majority of the fish for the city, 
although carp and catfish were probably also brought from the Danube and mackerel perhaps from the 
Black Sea. Carp would seem to have been the preferred species, followed by catfish. This situation is 
still true today; local fishermen are most interested in catching carp or catfish. Local fish markets, in 
addition to these freshwater fishes, usually also sell some marine species such as mackerel. During the 
late Roman and early Byzantine periods there appears to have been an increased interest in carp (Table 
12.1). However, species diversity also increases during the late Roman and especially during the early 
Byzantine periods. Only a total of 23 fragments were identified from deposits attributed to the Slav 
period, too small a sample for comparison with assemblages from other periods. During the post
medieval period, carp and catfish are again the dominant species, although it seems that, much as 
today, a wide range of other local fishes were being caught. 

During the 1990 and 1991 seasons, the author and Brian Irving carried out a basic survey of the 
river Rositsa. This involved regular fishing trips using rod and line, as well as hand nets. The results 
suggest that there has not been any significant change in the fish community since the Roman period. 
Today, villagers still exploit this local resource, fishing with nets or rod and line. Also, as in the Roman 
period, all kinds of fish are killed and eaten, regardless of species and size. 

In the 1960s a comprehensive study was undertaken on the fishes of the river Yantra (Karapetkova 
1972, 1976). Comparing the results of this modem data (Karapetkova 1972, 1976, Karapetkova and 
Zivkov 1995) with the archaeological assemblages equally suggests that species diversity , as well as 
community structure, is similar today to what it had been in the Roman period. It is notable that certain 
species are more dominant in some rivers than in others. For example, chub is the most common 
medium-sized species in the river Rositsa and it is therefore probably no coincidence that this fish 
appears to have been common in late Roman, early Byzantine and post-medieval contexts. 

The possibility that carp may have been farmed is of particular interest. Pisciculture, and, in particular, 
the rearing of carp was of importance to monastic communities in medieval Europe. It may be, because 
of the difficulties inherent in proving that the fish was kept in captivity, we have underestimated the 
importance of fish fanning in the Roman period. 

The catfish, measuring up to two metres in length, probably represent 'prestige' specimens which 
must have been imported from further afield. They may well have been caught at the mouth of the 
Yantra or in the Danube. Although, as discussed above, the pectoral spines may have been used as 
tools and were imported as such, the fact that 70% of the catfish remains were not pectoral fin spines 
proves that the fish itself must have been eaten at Nicopolis (Irving 1992). 

Many of the smaller fish species identified, such as smaller cyprinids, probably formed part of the 
everyday diet of the ancient inhabits which, as noted above, is still the common practice in the region; 
all fish caught is eaten irrespective of type or size . 

Comparison with other sites 

Unfortunately most archaeological excavations carried out in this region have not employed systematic 
retrieval methods to collect fish remains. The lack of sieving almost certainly explains the absence of 
fish bones in published archaeological faunal assemblages. The evidence from those few published 
sites which record the discovery of fish bones is summarised in Table 12.4. At first inspection, it 
appears that Nicopolis has by far the richest assemblage, in quantity and variety of species. However, 
it is probable that this can be explained, in part at least, by the general failure to use appropriate 
retrieval methods; using only hand recovery inevitably produces a bias in the fish taxa in favour of the 
larger species, such as catfish, pike and carp. 

At the nearby late Roman to early Byzantine fort of Dichin, pike appear to have been the most 
common fish in the assemblage (see above, p. 14). Since sieving was here used in the retrieval of bone 
finds, it is reasonable to expect that the final publication will produce a list of species of no less 
importance than that from Nicopolis. Common carp and catfish were recognized at Ratiaria (Archar), 
a Roman to late Roman city on the Danube (Iliev et aI1993), and on the site of a Roman villa of Bela 
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Voda near Pernik (Iliev et 0/1992). Carp and catfish were also identified amongst the fish bones from 
the 1970-72 excavations on the site of the late Roman fort of Iatrus (Krivina) on the Danube 
(Bartosiewicz and Choyke 1991, 1995). Small assemblages from the Polish teams' excavations at 
Novae (Svi shtov) have also been publi shed (Schramm 1975, 1979, Szymczyk 1987; Makowiecki and 
Iwa szkiewicz 1996, Makowiecki 1999). Thi s material suggests that a broadly similar pattern of 
exploitation existed acro ss the region . Species included; pike, carp and catfish in particular although 
sturgeon, bream, zander and whiting are also represented. In the case of No vae, as now at Nicopolis, 
it has been suggested that carp may have been rais ed in fish tanks , if not at Novae itself, then in the 
vicinity (Makowiecki and Iwa szkiewicz 1996,53). The sample of fish remains from Sector II at Novae 
comprised 51-5% carp (Szymczyk 1987). 

However, the evidence from Novae doe s ind icate some notable differences betw een this site and 
Nicopolis. In particul ar, Novae produced the bones of very large sturgeon and catfish. No doubt , this 
is explained by the fact that this site is actually on the Danube bank and the resources of this great river 
were mor e readily available there than at Nicopolis (Fig 1.5). Also of interest, is the appearance of the 
whiting tMerlangius mer/angu s), a species belonging to the cod family (Gadidae) in the assemblage 
from Novae, a fish not attested at Nicopolis. It is found in both European Atlantic waters and in the 
Mediterranean ; no doubt the location of Novae on a major river with direct access to the sea facilitated 
the imp ortation of marine species. 

Small quantities offish remains have also been identified at a number of sites in Pannonia (modern 
day Hungary) on the Danubian limes site of Acs-V aspu szta, as well in the interior, at Tac -Gorsium 
(Bartosiewicz 1989, Bokonyi 1984). Pike and carp were recorded at the forme r site and, notably, 
catfish at the latter. 

Conclusions 

During the Roman, late Roman and early Byzantine periods, Nicopolis appears to have been largely 
self-sufficient in fish, most of which could have been obtained from rivers in the locality. There is little 
evidence to sugges t any major trad e in fish from further afield, even though some marine species did 
reach the site, apparently in small quantities. The possibility that carp farming existed is of interest; it 
may explain why this species seems to have been the most commonly eaten fish . The apparent dietary 
preference for carp over the mor e common smaller species may also have been influenced by other 
cultural or dietary fact ors. At Nicopolis, small, local fish were also eaten and this source offood may 
have ful filled an important role as a stop-gap which could be exploited when other fish were not 
ava ilable. The only fish which must have been imported from outside the region were catfish, flounder 
and mackerel. Th ese species may have been av ailable as an occasional delicacy . 

It is to be hoped that mor e fish bone assemblages from archaeological sites in Bulgaria will be 
studied in the future. There is a need for well-retri eved (ie sieved) assemblages from well-dated, 
stratif ied levels if we are to learn more about the economic role played by fish in the ancient world. 

Acknowledgements 
The first author would like to thank Andrew Pculter for inviting him to study the fish bones from 
Nicopoli s and Brian Irving for his preliminary analysis of the fish remains. Dr. Maria Karapetkova of 
the Fish Department, Nati onal Mu seum of Natural History, Bul garian Academy of Sciences, kindly 
donated a number of modern reference specimens, as well as providing valuable information and 
advice. Assistance in Sofi a was also kindly given by Dr. Zlatozar Boev and Dr. Nikolai Spassov of the 
Institute of Zo ology, National Museum of Natural History, Bulgarian Academy of Sciences. Dr. 
Daniel Makowiecki, from the Institute of Archaeology, Poznan, Poland, not only provided copies of 
his publi shed reports on the Novae material , but also assisted with obtaining copies of earlier published 
material from his Polish colleagues. Thi s work was undertaken whilst the first author was in receipt 
of visiting fellowships to Bul garia provided by the British Council. 



237 TH E F[SH REMAINS 

APPENDIX 12.1 FISH BIOMETRY
 

All measurements taken follow those defined by Morales and Rosenlund (1979).
 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS 2 MEAS3 

EARLY ROMAN 150 - 175 Esox luc ius Linnaeus, 1758 Pike Abdominal 8.2 8.4 4.7 
Vertebra 

LATE ROMAN - EARLY 250 -600 Esox luci us Linnaeus, 1758 Pike Abd ominal 8.4 8 .8 7.3 
BYZANTINE Verte bra 

EAR LY BYZANTIN E 450 - 600 Esox lucius Linnaeus, 1758 Pike Abd ominal 1Q O lQ l ~8 

Vertebra 

POST-MEDIEVAL 1750 - 1850 Esox lucius Linnaeus, 1758 Pike Abdominal 8.1 8.8 5.3 
Vertebra 

POST-MED IEVAL 1750 - 1850 Esox lucius Linnaeus, 1758 Pike Abdomi nal 10.8 1/ .5 5.8 
Vertebra 

LATE ROMAN 250 - 450 Esox lucius Linnaeus, 1758 Pike Caudal 8.0 9.1 0.0 
Vertebra 

EARLY BYZA NTINE 450 - 600 Esox lucius Linnaeus, 1758 Pike Caudal 7.9 8.8 0.0 
Vertebra 

PERIOD DATE TJIXA COMMON NAME ELEMENT MEAS1 MEAS2 MEAS 3 

LATE ROMAN - EARLY 250 - 600 Salmonidae Salmon and Trout family Caudal Vertebra 8.0 7.9 6.5 
BYZA NT INE 

LATE ROMAN - EARLY 250 - 600 Salmonidae Salmon and Trout family Caudal Vertebra 8.3 8.4 7.1 
BYZANTINE 

LAT E ROMAN - EAR LY 250 - 600 Salmoni dae Salmon and Trout family First vertebra 6.5 7.4 5,8 
BYZA NTINE 

PERIOD DATE TAX A COMMON NAME ELEMENT ME ASI MEAS2 MEAS3 

LATE ROMAN 250 - 450 Sa/mo fru/(a Linnaeus, 1758 SealBrown trout Abdominal Vertebra 0.0 0.0 4.2 

POST-MEDIEVAL 1750 -1 850 Sa/rno fruita Linnaeus, 1758 SealBrown trout Abdominal Vertebra 4.1 3.8 3.6 

LATE ROMAN 250 - 600 Seitno trutt» Linnaeus, 1758 Sea/Brown trout Caudal Verte bra 5.2 5.4 5.0 
EARLY BYZA NTINE 

EARLY BYZANTINE 450 - 600 Sa/mo trutta Linnaeus, 1758 Sea/Brown trout Penull imate verteb ra 4·.9 5.9 2.6 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS2 MEAS3 

LATE ROMA N 250 - 450 Cyprinidae Carp family Abdomi nal Vertebra 3,1 3.2 3.8 

LATE ROMA N - EAR LY 250 - 600 Cyprinidae Carp famil y Abdominal Vertebra 4.4 4.6 4.3 
BYZA NTINE 

LATE ROMAN - EARLY 250 - 600 Cyprinida e Car p famil y Abdominal Vertebra 4.8 5.1 4.1 
BYZA NT INE 

LATE ROMAN - EARLY 250 - 600 CYPrinidae Car p family Abdominal Vertebra 4 ,8 6.2 4.8 
BYZANTINE 

EARLY BYZANTINE 450 - 600 Cyprinidae Carp family Abdomin al Vertebra 7.1 4.3 3.2 

MID ROMAN 175 -250 Cyprinidae Carp family Caudal Vertebra 4 .1 4 .1 0.0 

LATE ROMAN 250 - 450 Cyprinidae Car p famil y Caudal Vertebra 2.9 2.8 3.0 

LATE ROMAN 250 - 450 Cyprinidae Carp family Caudal Vertebra 3.1 2.9 2.9 

LATE ROMAN 250 - 450 Cyprin idae Carp famil y Caudal Ve rtebra 3,3 3.7 3.9 

LATE ROMAN 250 - 450 Cypnrudae Carp family Caudal Vertebra 4,0 4 .0 4.1 

LATE ROMAN 250 - 450 Cypnnidae Car p family Cauda l Verte bra 4,8 5.4 4.8 

LATE ROMAN - EARLY 250 - 600 Cypr inidae Carp family Cauda l Vertebra 2.8 2.9 2.8 
BYZANTINE 

LATE ROMAN - EARLY 250 - 600 Cyprinidae Carp family Caudal Verteb ra 4.5 4.6 4.5 
BYZANTINE 

LATE ROMAN - EARLY 250 - 600 Cyprinidae Carp family Caudal Vertebra 4.7 5.1 4 .4 
BYZANTINE 

EARLY BYZANTI NE 450 - 600 Cyprinidae Carp famil y Caudal Vertebra 3.7 4.0 3.4 

EARLY BYZANTINE 450 - 600 Cypr inidae Carp family Cauda l Verteb ra 3.8 4 .3 4.4 

EARLY BYZANTINE 450 - 600 Cypnnidae Carp family Cervica l Vertebra 4.5 5.0 4.6 

LATE ROMAN 250 - 450 Cyprinidae Carp family First vertebra 4.2 4 .3 3.5 

LATE ROMA N - EARLY 250 - 600 Cyprinidae Carp family First vertebra 6.6 7.1 6.2 
BYZA NTINE 
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PERIOD DATE TAXA COMMON NAME ELEMENT ME AS1 MEAS2 MEAS3 

MID ROM AN 175 - 250. Cyprinus carpio Co mmon carp Abdominal Vertebra 39 4,2 3.8 
Linna eus. 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Co mmon carp Abdominal Vertebra 4.1 4.4 4.5 
Linnaeus. 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Co mmon carp Abdo minal Vertebra 5.6 5.6 4.6 
Linnaeus. 1758 

LATE ROMA N 250  450 Cyprinus carpio Co mmon carp Abdominal Vertebra 9.9 11.6 0.0 
linnaeus. 1758 

LATE ROMAN  250 - 600 Cyprinus carpio Common carp Abdomina l Verteb ra 8.0 9.8 0.0 
EAR LY BYZANTINE Linnaeus, 1758 

LAT E ROMAN  250  600 Cyprinus carpio Co mmon carp Abdominal Vertebra 11.0 13.4 11.3 
EARLY BYZANTINE Linnaeus, 1758 

LATE ROMAN  250  600 Cyprinus carpio Common carp Abdo minal Verteb ra 11.2 135 11.4 
EARLY BYZANTINE U nnae us, 1758 

EARL Y BYZA NTIN E 450 - 600 Cyprinus carpio Com mon carp Abdominal Ve rtebra 4.1 4.8 4.1 
Linnaeus, 1758 

EARLY BYZANTINE 450 - 600 Cyprinus carpio Common carp Abdo minal Vertebra 4.6 4.6 4.4 
l.mnaeus. 1758 

EAR LY BYZANTIN E 450 - 600 Cyprinus carpio Co mmon carp Abdom inal Ve rtebra 5.7 6.4 5.4 
Linnaeus, 1758 

EARLY BYZANTINE 450 - 600 Cyprinus carpio Com mon carp Abdom inal Verte bra 6.4 7.4 0.0 
Linnae us, 1758 

POST-MEDIEVAL 1750  1850 Cyprinus carpio Common carp Abdo minal Vertebra 6.5 8.6 6.6 
Unn aeus. 1758 

POS T-MEDIEVAL 1750 - 1850 Cyprmus carpio Common carp Abdo minal Vertebra 7.3 8.0 7.4 
l.inn aeus, 1 ftllJ 

POS T-ME DIEVAL 1750 -1 850 Cyprinus carpio Common carp Abdominal Verteb ra 9.4 10.7 8.2 
Linnaeus, 1758 

POS T-MEDIEVAL 1750 - 1850 Cyprinus carpio Co mmon carp Abdo minal Vertebra 130 13.8 11.4 
Linnaeus, 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Co mmon carp Basiocci pilal 8.9 10.6 0.0 
Linnaeus.1 758 

EARLY BYZA NTINE 450 - 600 Cyprinus carpio Com mon carp Basiocci pilal 6.2 7.2 0.0 
Linnaeus.1 758 

POST -MEDIEVAL 1750 - 1850 Cyprinus carpio Common carp Basioccipital 17.6 13.5 0.0 
Linna eus. 1758 

EARL Y ROM AN 150  175 Cyprinus carpio Com mo n carp Ca udal Verteb ra 9.3 9.8 8.3 
Linnaeus, 1758 

EARL Y ROMAN 150  175 Cyprinus carpio Common carp Ca udal Verte bra 16.8 18.1 14.1 
t.innaeus, 1758 

MID ROMAN 175 - 250 Cyptinus carpio Common carp Ca udal Vertebra 4.9 6.4 46 
Linnaeus, 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Co mmon carp Ca uda l Vertebra 4,4 4.5 '1.4 
Linnaeus, 1758 

LATE ROMA N 250 - 450 Cyprinus carpio Common carp Ca uda l Vertebra 5.0 5,2 4 4 
Linnaeus, 1758 

LATE ROMAN 250 - 450 Cypnnus carpio Common carp Cauda l Verteb ra 5.6 6.6 58 
Linnaeus, 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Common carp Cauda l Verteb ra 5.8 6.1 5.7 
Linna eus, 1758 

LATE ROM AN 250-450 Cyprinus carpio Common carp Ca udal Ve rtebra 7.6 6.6 0.0 
Linnaeus, 1758 

LATE RO MAN 250 - 450 Cyprinus carpio Com mon carp Cauda l Verteb ra 8.2 8.6 7.7 
Linnaeus. 1758 

LATE ROMA N 250 - 450 Cyprinus carpio Commo n carp Cauda l Verteb ra 10.9 11.0 9.6 
Linnae us, 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Commo n carp Ca udal Vertebra 11.7 11.9 10.7 
Linnae us, 1758 

LA TE ROMA N  250 - 600 Cyprinus carpio Co mmon carp Caudal Vertebra 5.6 5,4 5.4 
EARL Y BYZANT INE Linnaeus, 1758 

LATE ROMAN 250 - 600 Cyprinus carpio Common carp Ca udal Vertebra 6,4 6.1 0.0 
EARL Y BYZANTINE Linna eus, 1758 

LA TE ROMAN  250 - 600 Cyprinus carpio Commo n carp Caudal Vertebra 6.6 7.3 6.3 
EARLY BYZA NTINE Linnaeus.1758 

LATE ROMAN - 250 - 600 Cypnnus carpio Common carp Ca udal Vertebra 7,4 8.4 7.0 
EARLY BYZA NTINE Linnaeus, 1758 

LATE ROM AN  250 - 600 Cyprinus carpio Common carp Cauda l Verte bra 7.7 7.3 6.6 
EA RLY BYZA NTINE Linnaeus, 1758 

lATE ROMAN - 250 - 600 Cyprinus cerpio Co mmo n carp Caudal Verteb ra 7.9 7.9 7.3 
EARLY BYZANTINE Linnae us, 1758 

QV7A M T If\ I C 
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LATE ROMA N 250 - 600 Cyprinus carpio Common carp Ca udal Verteb ra 8.0 7.4 7.6 
EARLY BYZANTI NE Linnaeu s. 1758 

LATE ROMA N  250 - 600 Cyprinus carpio Common carp Cauda l Vertebra 83 8.4 8.0 
EARL Y BYZANTINE Un naeus, 1758 

LATE ROMAN 250- 600 Cyprinus carpio Common carp Caudal Vertebra 9.0 9.9 7.9 
EAR LY BYZANTI NE Llnnaeus, 1758 

LATE ROMAN  250 -600 Cyprinus carpio Common carp Ca uda l Vertebra 9 1 9.8 7.9 
EAR LY BYZANTINE l.innaeu s, 175 8 

EARLY BYZANT INE 450 -600 Cyprinus carpio Com mon carp Cauda l Vertebra 4.6 4.0 0.0 
Linnaeu s, 1758 

EARLY BYZANTINE 450 - 600 Cyprinus carpio Common carp Caudal Vertebra 6.4 6.6 6.0 
Lin r.aeus, 1758 

EARLY BYZANTINE 450- 600 Cyprinus carpio Common ca rp Caudal Vertebra 7.6 7.8 5.5 
Linnaeu s, 1758 

EARLY BYZA NTINE 450 -600 Cyprinus carpio Com mon carp Caudal Vertebra 8.0 8.8 7.4 
Linnaeus.1758 

EARLY BYZANTINE 450 - 600 Cyprinus carpi o Co mmon carp Ca uda l Vertebra 8.4 8.0 8.4 
Linn aeus, 1758 

EARLY BYZANTINE 450 -600 Cyprinus carpio Common carp Ca udal Vertebra 12.4 11.3 10.8 
Linn aeus, 1758 

LATE ROMAN 250  600 Cyprinus carpio Common carp Cauda l Vertebra 10.0 10.0 6.8 
EARLY BYZANTINE l. innaeus . 1758 

POST·M EDIEVAL 1750  1850 Cyprinus carpio Common carp Cauda l Vertebra 0.0 0.0 10.3 
Linnae us, 1758 

POST-MEDI EVA L 1750 - 1850 Cyprinus carpio Common carp Ca uda l Vertebra 9.2 9.4 8.4 
Linnaeus. 1758 

POST-MEDIEVAL 1750  1850 Cyprinus carpio Common carp Caudal Vertebra 10.9 11.3 10.1 
l.innae us, 1758 

EARLY ROMAN 150  175 Cypnnus carpio Common carp Cerv ica l Vertebra 17.2 17.8 14.5 
Linnaeus, 1758 

POST -MEDIEVA L 1750  1850 Cyprinus carpio Co mmon carp Cerv ical Ve rtebra 11.8 12.4 10.2 
Linnaeus, 1758 

EARLY BYZA NTINE 450 -600 Cyprinus carpio Common carp Ceratohyal 22.6 15.0 0.0 
Linnaeus, 1758 

EARL Y ROMAN 150 - 175 Cyprinus carpio Common carp Demary 30 .7 0.0 0.0 
Linna eus . 1758 

EAR LY BYZA NTINE 450 - 600 Cyprinus carpio Common carp Dentary 33.5 22 .3 28.6 
Linnaeu s, 1758 

LATE ROMAN 250 -450 Cyprinus carpio Commo n carp Firs t vertebra 8.5 8.4 3.2 
Linnaeus, 1758 

EARLY BYZA NTINE 450 -600 Cyprinus carpio Co mmo n carp First ve rtebra 4.4 4.8 4.1 
Linn aeus, 1758 

POST· MEDIEVAL 1750- 1850 Cyprmus carpio Commo n carp Firsl vertebra 11 8 0.0 0.0 
Linnaeus, 1758 

EARLY BY ZANTINE 450  600 Cyprinus carpio Comm on carp Hyomandibular 0.0 8.7 0.0 
Linnzeus. 1758 

EARLY BYZANTINE 45 0- 600 Cyprmus carpio Common carp Hyornandibut ar 7.8 0 .0 0.0 
Linn aeus , 1758 

EARLY BYZA NTINE 450 - 600 Cyprinus carpio Co mmon carp Hyornand ibutar 7.9 7.8 0.0 
Linnaeus, 1758 

LATE ROMAN 250 - 450 Cyprinu s carpio Commo n carp Pharyngeal bone + 16.8 12.4 0.0 
Linnaeus , 1758 teeth 

LATE ROMAN 250 - 450 Cyprinus carpio Common ca rp Preopercula r 30.2 34.4 00 
Linnae us, 1758 

LATE ROMAN 250 - 450 Cyprinus carpio Com mon carp Preopercular 30.4 36.2 0.0 
Linnaeus, 1758 

LATE ROMAN 250 - 450 Cypnnus carpio Common ca rp Urostyle 8.1 8.3 0.0 
U nnaeus, 1758 

EARLY BYZAN TIN E 450 - 600 Cyprinus carpio Common carp Pharyngea l bone + 18.2 11.5 0.0 
l. innaeus, 1758 teeth 

PERIOD DATE TAX A COMMON NAME ELEMENT MEAS1 MEAS2. MEAS3 

LATE ROMA N  250  600 Carassius ceressius Crucian carp Abdo mina l Ve rtebra 4.8 6.2 4.7 
EARLY BYZANTINE (Linnaeus. 1758) 

SLAV 800 - 1000 Cara ssius cetessius Crucian ca rp Cerv ical Vertebra 3.8 3.7 3.4 
(Linnaeus. 1758) 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS2 MEAS3 

LATE ROMAN 250 - 450 Alburnus albumus Bleak Abdominal Vertebra 1.8 2.6 2.0 
(Linn aeus, 1758) 
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PERIOD DATE TAX A COMMON NAME ELEMENT MEAS1 MEAS2 MEAS3 

EARLY BYZA NTINE 450  600 Asp ius aspius Asp Firs l verteb ra 9.1 8.4 0.0 
(Linnae us, 1758) 

POST-ME DIEVAL 1750  1850 Aspius espius Asp Ca udal Vertebra 10.9 11.6 84 
(t.mnaeus , 1758) 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS2 MEAS3 

MID RO MAN 175 -250 Barbus barbus Barbel Pharyngeal bone + 15.4 10.1 0.0 
(Linnaeus , 1758) teeth 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS2 MEAS3 

LATE ROM AN 250 - 450 LeucJscuS cepne tus Chub Suprapharyngeal 39.3 30.1 0.0 
(Linnae us, 1758) 

LATE ROMAN  250 - 600 Leuc iscus cephelus. Chub First verteb ra 8.3 7.2 0.0 
EAR LY BYZA NTINE (Linnaeus, 1758) 

LATE ROMA N 250 - 600 Leuciscus cepnelus Chub Ca udal Vertebra 6.4 7,3 6.6 
EARLY BYZANTINE (Linnaeus. 1758) 

PERI OD DATE TAXA COMMON NAME ELEMENT ME AS1 MEAS2 MEAS3 

EAR LY BYZA NTINE 450 - 600 Ru t/Ius ruiuus mariza Roac h Dorsa l fin spine 0.0 19.8 0.0 
Drensky. 1926 

EARLY RO MAN 150 -175 Rulilus rutilus mariza Roach Pharyngeal bone + 18.8 14.5 0.0 
Drensky. 1926 teeth 

MID ROMAN 175 - 250 Rut ilus ruutus. mariza Roach First vertebra 5.2 5.3 2.4 
Drensky.1926 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS2 MEAS3 

LATE ROMAN 250 - 600 SHuns glanis We ls ca tfish Abdomin al Ve rtebra 0.0 28.4 9,8 
EARLY BYZANTINE Linnaeus , 1758 

LATE ROMAN 250 - 600 Siluris glanis Wels catfis h Abdominal Ve rtebra 12.4 13.0 6.3 
EARLY BYZAN TINE Linnaeus.1 758 

LATE ROMAN  250 - 600 SlIun's glanis We ls ca tfish Ab dominal Vertebra 18 .6 17.5 11.5 
EARLY BYZANTINE l.rnnaeus, 1758 

LATE ROMA N 250 - 600 SHuris glanis We ls catfis h Abdo minal Verte bra 19.9 18.2 11.4 
EARL Y BYZANTINE Linnaeus, 1758 

EAR LY BYZANTINE 450 - 600 Situtis glan;s We Is catfish Abdominal Verte bra 10.1 10.5 7.6 
l.innaeus, 1758 

EARL Y BYZANTINE 450 - 600 Sliuris glanis We Is catfis h Abdomin al Ve rtebra 17.4 18.4 10.5 
Linn aeus, 1758 

EARLY B'r'ZANTINE 450 - 600 Siluris gian ts Wels ca tfish Abdom inal Ve rtebra 18.8 18.2 0.0 
Linnaeus, 1758 

EARLY BYZA NTINE 450 - 600 Siiur is g/an;s Welscatfish Abdornmal Vertebra 27.6 25.6 17.6 
l.mnaeus, 1758 

POS T·MEDIEVAL 1750  1850 Siluris gJanis Wels ca tfish Abdominal Vertebra 8.4 9.2 49 
Linnaeus.1 758 

POST-MEDIEVAL 1750- 1850 Si/uris glanis Wels ca lfish Abdominal Vertebra 17.0 17.2 7.0 
Linnaeus, 1758 

POST·MEDIEVAL 1750  1850 Siluris giants We ls cat fish Abdominal Verteb ra 17.2 18.1 9.0 
t.innae us, 1758 

POST-M EDIEVAL 1750 -1 850 Siluris g/anis wets cautsn Abdominal Vertebra 18.4 19.3 8.1 
l.mnaeus, 1758 

POS T-M EDIEVAL 1750 - 1850 Siluris gJanis Wels catfish Abdom inal Verte bra 24.5 24.9 10.3 
l.in naeus, 1758 

LATE ROM AN 250 - 450 Siluris g/anis Welscalfish Caudal Vertebra 13.6 13.1 0.0 
l.in naeus, 1758 

LATE ROMAN 250 - 450 SHuris gla(J/s We ls ca lfish Ca udal Vertebra 16.2 17.8 14.0 
Linn aeus.1 758 

LATE RO MAN 250 - 450 Siluris gJanis We ls ca tfish Caudal Ve rtebra 16.6 20.2 12.6 
Linnae us, 1758 

EARLY BYZANTINE 450 - 600 Siluris gla(J/s We ls calfish Caudal Verteb ra 6.9 7.2 0.0 
Linn aeus, 1758 

EARLY BYZANTINE 450 - 600 Siluris glanis WeJs catfish Caudal Vertebra 11.8 11.7 8.5 
l.inn aeus, 1758 

LATE ROMAN 250 - 600 Siluris g/anis We ls ca tfish Caudal Vertebra 18.4 16.9 12.0 
EARL Y BYZAN TINE Linnaeus, 1758 
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LATE ROMA N  250 - 600 Siiutis g/enis wets cauish Caudal Vertebra 18.7 16.6 12.6 
EARLY BYZANT INE Llnnaeus, 1758 

POST-MEDIEVAL 1750 -1850 Silun's g/enis Wels catlish Caudal Vertebra 9.1 9.8 00 
Linnaeus, 1758 

POST-MEDI EVAL 1750 -1850 Siluris glanis Wels caWsh Caudal Vertebra 17.8 16.6 12.0 
Linnaeus. 1758 

LATE ROMAN  250 - 600 Siluris glanis Wels ca tfish Centrum 18.8 19.1 0.0 
EARLY BYZANTINE Linnaeus, 1758 

EARLY BYZANTI NE 450 - 600 Si/uris giants Wels catfish Ce ntrum 18.1 19.3 5.1 
l. innaeus, 1758 

LATE ROMAN 250 - 450 Si/uris glanis Wels catfish Cervical Vertebra 14.3 15.6 0.0 
Llnn aeus. 1758 

LATE ROMAN  250 - 600 Si/uris g/anis Wels catfish Cervical Verteb ra 0.0 28.8 11.2 
EARLY BYZANTINE l.innaeus. 1758 

LATE ROMAN  250 - 600 Siluris glan;s We ls ca tfish Cervical Vertebra 12.5 13.9 6 1 
EARLY BYZA NTINE l.mnaeus, 1758 

LATE ROMAN  250 - 600 Sf/uris g/anis Wels catnsn Cerv ical Ve rtebra 13.8 15.0 6.9 
EARLY BYZANTIN E Linnaeus, 1758 

LATE ROMAN 250 - 450 Silutis g/anis Wels cal ro sh Fin spine 0.0 32.8 00 
Linnaeus. 1758 

LATE ROMAN 250 - 450 Siluris g/anis Wels catfish Fin spine 26.7 9.4 00 
t.inneeus, 1758 

LATE ROMAN 250 - 450 Situns glanis Wels catfish Fin spine 88.3 23.9 0.0 
Linnaeus, 1758 

LATE ROMAN 250 - 450. Si/uris g/anis WeIs ca tfish Fin spine 88.4 24.8 0.0 
t.innaeus, 1758 

EARLY BYZANTINE 450 - 600 Si/uris glanis Wels catfish Fin spine 9.6 0.0 0.0 
t.innaeus, 1758 

POST-MEDIEVAL 1750 - 1850 Siluris glanis Wels caWsh Fin splne 68.9 20.1 0.0 
Linnaeus, 1758 

POST-MEDIEVAL 1750  1850 Sf/uris glanis Wels catfish Fm spine 70.6 23.2 0.0 
Linnaeus. 1758 

LATE ROMAN 250 - 450 Siluris g/anfs Wels catfis h Hypo lxanchial 49.2 49.8 0.0 
Lmnaeus, 1758 

PERIOD DATE TAX A COMMON NAME ELEMENT MEAS1 MEA S2 MEAS 3 

EARLY BYZAN TINE 450 - 600 Pleuronectidae Flatfish family Caudal Vertebra 7 ~ 7.1 5~ 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS 2 MEAS 3 

EARLY BYZA NTINE 450 ·600 Platichthys ttesus Flounder Caudal Verte bra 7.0 7.0 4.6 
(Pallas, 1811) 

PERIOD DATE TAXA COMMON NAME ELEMENT MEAS1 MEAS 2 MEAS3 

LATE ROMAN · EARLY 250 ·600 Scomber scombrus Mackerel Caudal Vertebra 5.9 6.0 9.1 
BYZANTINE l.innaeus. 1758 
LATE ROMAN · EARLY 250 - 600 Scomber scombrus Mackerel Caudal Vertebra 6 1 6.1 9.8 
BYZANTINE Linnaeus. 1758 
POST-MEDIEVAL 1750 - 1850 Scomber scombrus Mackerel Caudal Vertebra 4.9 4.2 7.9 

t.inneeus. 1758 



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: 

vtorata Bulgarska Durzhava, tom. 2: Keramika, bitov i Predmeti i Vuoru zhenie, 
Nakiti i Tukani, Sofia 
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