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IX

 Series Editor’s Foreword
The Levantine Ceramics Project (LCP) is an open-access resource for the study of Levantine pottery—
and its societies, cultures, and economies—from the Neolithic era (ca. 5500 BCE) until today. The LCP’s 
mission is to provide present and future  archaeologists and ceramicists with a dynamic digital plat-
form that will enable us to help build the future of ceramic research—together.

With this handbook, we take a new step forward in the collaborative, open-ended experiment 
that is the LCP. LCP Handbooks are meant to be user-friendly, value-added resources, a combination 
up-to-date overview and helpful identification guide to vessel types and wares commonly found on 
archaeological sites throughout the wider Levant. For the first volume in this series, there could be no 
subject more suitable than the Late Roman Amphora 1 (LRA1). For four hundred years, this single ves-
sel type served as both agent and symbol of the deeply entwined, far-flung economic network of the 
later Roman and Byzantine worlds. Versions are known to have been produced in over 20 workshops, 
spread over four countries; the jars themselves have been found at over 500 sites ranging from Scotland 
to India. These precise aspects—long duration, geographic range, tremendous ubiquity—mean that 
when an archaeologist finds an LRA1 on site, it is simultaneously familiar and challenging. It’s easy to 
identify an LRA1 but hard to answer the many questions it raises. Who made it, and when? What did 
it hold? By what route and for what reason did it arrive? The jar itself is something like the tip of an 
iceberg: a recognizable object with much additional meaning behind it.

The LRA1 is exceptional but not unique. The “tip of the iceberg” analogy pertains to many ceramic 
forms, wares, and styles that archaeologists regularly find. So, along with summary overviews and 
identification guides, these handbooks will also provide the kind of fundamental information that 
helps scholars and students raise, frame, and begin to address bigger questions. Pottery has always 
been an essential wayfinding tool to the vast and varied landscape of the past. We see this series as a 
kind of navigation system, a twenty-first-century resource aimed at that past landscape.

The engine propelling this twenty-first-century resource is the LCP itself. The contents are built 
from data on the LCP’s stable digital platform: every site, kiln/workshop, vessel, petrographic sample, 
and ceramic ware/ware family/style cited in this handbook also appears there. Each book will be avail-
able in hard copy as well as in a free, open-access download. Readers of the online version can toggle 
directly between the handbook and the LCP and there find additions, for example, new photographs, 
petrographic data, an LRA1 from a new site or different country, and so on. LCP contributors can set 
notifications to keep abreast of new information pertaining to LRA1s specifically (or late Roman/Byz-
antine amphoras or pottery in general). In this regard, we hope that LCP Handbooks offer a new model 
for print/digital partnership.

When I launched the LCP in 2011, the focus was archaeological ceramics from the Levant—the 
modern countries of Turkey, Syria, Lebanon, Cyprus, Israel, the Palestinian Authority, Jordan, and 
Egypt—from the Neolithic era (ca. 5500 BCE) through the present day. I hoped that a tool that made it 
easier to find information and connect with other archaeologists would spark new ideas, spur collab-
orations, answer old questions and inspire new ones. Yet I could not have imagined that the site itself 
would become a seedbed for an even newer mode of communication—or that its geographic range 
would become so expansive. That this has come to pass is thanks to many, many people, beginning 
with the 744 contributors (as of this writing) who have submitted data to the LCP.

https://www.levantineceramics.org/
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There is not enough space for the long roll call of people whose energy, efforts, and time have 
gotten us to this juncture. Collaboration takes multitudes! Here I give special shout-outs to the LCP’s 
earliest adopters, people whose work and belief helped turn a big idea into reality: Austin Alexander, 
Peter Stone, Matthew Spigelman, Güzin Eren, Brigitte Keslinke, Sabine Ladstätter, Débora Sandhaus, 
Patrick Degryse, and Anastasia Shapiro. Thank you! Everlasting gratitude to Sharon Herbert, whose 
support has made the difference time and again, and who remains a deep well of sage advice. Deepest, 
dazzled thanks to Raoul Alwani, the engineering mastermind who makes it all work.

Finally, there is the indispensable team behind this volume. Tremendous thanks to Matt Adams 
and Bill Caraher, whose willingness to jump on this train has been instrumental to its forward momen-
tum. The last bow must go to Grady Gillett and Veronica Iacomi, for their dedication, creative energies, 
and wide-angle vision. Thank you all.

Andrea M. Berlin
Founder and Editor, The Levantine Ceramics Project

https://www.levantineceramics.org/
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An invitation to Become an  LCP Contributor!
The LCP is not just a resource designed for researchers as they reference the data and tools freely 

available on our platform. It was built and is constantly growing thanks to the contributions by schol-
ars around the world. Every individual who uploads their original data to the LCP is a verified author 
of this digital publication and always receives full credit for all information submitted. We invite you to 
join us and hundreds of LCP contributors as we collaborate to make Levantine pottery easily available 
and thus propel dialogue and facilitate research.

There are three key things to know about the LCP: (1) contributors can edit their entries at any 
time; (2) all entries have a stable URL to ensure long-term accessibility; and (3) all entries are digital 
publications linked to their specific authors/contributors. For example:

Jackson, Mark; Meyza, Henryk; Late Roman D-E/Cypriot red slip (LRD-E/CRSW), The Levantine 
Ceramics Project, https://www.levantineceramics.org/wares/160-late-roman-d-e-cypriot-red-slip-lrd-e-
crsw.

Registering as a contributor on the LCP takes less than one minute. Go to the homepage at https://
www.levantineceramics.org/. Click the “register” button in the top right corner.

The default settings register you as an LCP user. Click the checkbox at the bottom of the registra-
tion page to also register yourself as a contributor. This will create a profile page where you, along with 
all LCP users and visitors can see all of the data you upload.

https://www.levantineceramics.org/wares/160-late-roman-d-e-cypriot-red-slip-lrd-e-crsw
https://www.levantineceramics.org/wares/160-late-roman-d-e-cypriot-red-slip-lrd-e-crsw
https://www.levantineceramics.org/
https://www.levantineceramics.org/
https://www.levantineceramics.org/users/sign_up
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Contributing ceramic data to the LCP is intuitive. Select your category from the main submission 
page, and then follow the step-by-step prompts to submit your information. LCP editors and interns 
are available to help answer any questions or concerns you might have.

We invite you to register on the LCP, contribute data, and help build the future of ceramic research!
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 Preface
There are few other vessels of late antiquity, or indeed any historical period, so ubiquitous and repre-
sentative of their own age as the Late Roman Amphora 1 (LRA1). Mass-produced and widely distribut-
ed, these amphoras are found in assemblages all over the Mediterranean and beyond from the 4th–8th 
centuries, and occasionally even later.1 LRA1s are well attested in the main centers of Mediterranean 
trade (Athens, Alexandria, Antioch, Beirut, Caesarea Maritima, Carthage, Rome and Ostia, Marseille, 
etc.), in tiny “opportunistic harbors” frequented by local merchants, and inland agricultural villages 
alike. This range has made LRA1s an important proxy for analyzing social and economic connectiv-
ity. In the two decades following John Riley’s creation of the Late Roman amphora typology (1979), 
scholarly attention began moving toward the identification of production centers deduced by ceramic 
“wasters” (Peacock 1986; Empereur and Picon 1989), until actual kilns and production facilities start-
ed to be excavated (e.g., Paphos in Cyprus, see Demesticha and Michaelides 2001; Elaiussa-Sebaste 
in Cilicia, see Burragato et al. 2007, Borgia and Iacomi 2010). In recent years, petrographic analyses 
on specimens from a wide variety of assemblages, including Cyprus, Cilicia, Spain, and Israel (e.g., 
Leidwanger 2014; Diamanti 2010; Gillett 2023) have added new information to the picture. Eminent 
scholars have produced important synthetic studies (Opaiț; Demesticha), and a glance at the index of 
the LRCW annual publications shows the intensity and variety of LRA1 research.

Despite such a rich body of literature, we have still only scratched the surface of this complex and 
long-lived exchange network. We believe that by synthesizing the existing literature and supporting it 
with robust open-sourced ceramic data, we can create a state-of-the-art assessment of the ”LRA1 ques-
tion” that will grow more precise as more data are contributed. That is the mission behind this hand-
book. Stemming from data published on the Levantine Ceramic Project (LCP), and conforming to the 
LCP’s guiding principles (i.e., building the future of collaborative and open-access ceramic research), 
this handbook is your handy and compact—but at the same time comprehensive and updated—field 
guide to the comprehensive and updated-field guide to the LRA1.

After a short introduction (ch. 1), we discuss the typological features, together with a reasoned pre-
sentation of the different typological subdivisions, and present a simplified solution (ch. 2). A detailed 
catalog of all known production centers follows (ch. 3), including data on the workshops’ associated 
petrography, typology, and inscriptions (when available). Separate chapters are dedicated, respectively, 
to petrographic studies on various LRA1 assemblages (ch. 4) and extra data on inscriptions (tituli picti, 
stamps, and graffiti; ch. 5). After a concise presentation of the current scholarly discussions on contents 
(ch. 6), we present an overview of LRA1 distribution patterns through the synchronic and diachronic 
mapping of relevant assemblages (ch. 7). The closing chapter (8) is the synopsis of additional studies 
where the LRA1 question is analyzed from the wider perspective of the socioeconomic and political 
implications, alongside some final considerations stemming from the present book. Lastly, references 
to other ceramic databases are provided to encourage scholars to contribute to these practical digital 
resources (ch. 9). Are you a field archaeologist, researcher, or student who has come across LRA1s in 
your work? If so, we cordially invite you to join us and contribute data to this innovative digital pub-

1. All dates in the handbook are to be considered CE unless specified otherwise.

https://www.levantineceramics.org/kilns/14-paphos-lra1-kiln
https://www.levantineceramics.org/kilns/138-elaiussa-sebaste-lra1-amphora-kilns
https://www.levantineceramics.org/
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lication via the LCP, and become a part of the future of ceramic research! Please see above for a quick 
guide on how to become a contributor.

Veronica Iacomi
Grady Gillett
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 Chapter 1. Introduction

The LRA1 was a maritime transport container characterized by two Ꞁ-shaped handles and inverted 
pear-shaped to cylindrical body, often featuring a pinched waist, and covered with wide ribs. Produced 
by potters across the eastern Mediterranean during late antiquity, the vessel was used primarily to ship 
liquids (see ch. 6). Scholars have interpreted the massive production and vast distribution of the LRA1 
as evidence for the workings of the annona and annona militaris, the state-level system of taxation in 
kind and redistribution of foodstuffs—most frequently grain, but also wine and olive oil—given as an 
allowance for some Roman citizens and the military (Rostovtzeff 1957: 158–63; Peacock and Williams 
1986: 186; McCormick 2001: 85–86; Iacomi 2010; Bezeczky 2013: 159; Rauh, Autret, and Lund 2013: 164). 
While the state controlled the annona and therefore had a role in the production of LRA1s (see Dia-
manti 2023: 282–86), the container was also a common part of regional and local merchants’ toolkits 
as they conducted smaller-scale private trade or co-opted the container for their own secondary uses, 
according to a pattern that has been outlined for Late Roman Amphora 2s (LRA2; Karagiorgou 2001). 
The widespread network of LRA1 producers and far wider network of consumers, both on a state and 
private level, mean that this amphora is one of the best proxies for reconstructing intangible social and 
economic connections across the Mediterranean during late antiquity (Karagiorgou 2009: 37).

This is not to say that this proxy is readily understood. Questions abound concerning nearly every 
aspect of the LRA1. What was the main use of the amphora: to carry wine or olive oil (or even dry 
goods)? Did Cypriot production of the form largely replace Cilician production in the 6th century? Is 
it possible to connect the LRA1s found in an excavation to a particular workshop? And, above all, how 
can we define an LRA1—What is an LRA1? In the following pages, we hope to offer evidence to help 
address each of these queries and more by presenting new data alongside an overall view of existing 
research.

During the process of synthesizing the considerable range of LRA1 chronologies, typologies, work-
shops, and primary uses, we encountered several issues that should be noted. What at first sounds 
like the easiest question to answer, “What is an LRA1?,” under scrupulous analysis produces a rather 
convoluted definition that includes a wide range of possible components. As a matter of fact, despite 
a few distinctive features, the form exhibits considerable variability in terms of volume, size, and pro-
duction areas, not to mention contents. It is therefore not surprising that the first typology assigned to 
this amphora, the “Dressel 34,” did not survive for long, unlike the many other amphora names coined 
by this eminent scholar. Many different typological classifications exist to describe the LRA1: the Bal-
lana 6;1 British B2/Bii;2 Agora M333;3 Michel Egloff’s Kellia 164 and 169;4 Georgi Kuzmanov’s type XIII;5  

1. After Emery and Kirwan 1938.
2. After Thomas 1959.
3. After Robinson 1959.
4. After Egloff 1977.
5. After Kuzmanov 1973.
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Constantin Scorpan’s type 8B;6 Avshalom Zemer’s type 66;7 Yassı Ada 1;8 David Peacock’s and David 
Williams’ type 44;9 Simon Keay’s type 53;10 John Hayes‘ type 511 (see Reynolds 2005: 565; Bezeczky 
2013: 158; Demesticha 2014: 600 for more). Some of these are obsolete (e.g., Ballana 6), while others 
are regional types that still appear in the modern literature of their respective area (e.g., B2/Bii). The 
widely used LRA nomenclature, including the LRA1 name that has become the standard, comes from 
John Riley’s work at Berenice and Carthage, where large numbers of amphoras from the “Late Ro-
man” period were found and classified (cf. Riley 1979, 1981). However, it remains difficult to apply it 
universally due to the vast variability mentioned above: Andrei Opaiț (2004: 8) recognized “at least six 
subtypes, each of it divided into many other variants”; Dominique Pieri (2005a) devised two primary 
groups and a considerable array of subgroups and sous-modules; Stella Demesticha (2013) suggested 
three generations of LRA1s, the second comprising at least three different forms. These typologies are 
further explored and synchronized in chapter 2.

The “late Roman” portion of the name seems to represent a constant characteristic of the form 
throughout all modes of inquiry, thus defining the amphora in a chronological, rather than typological, 
way. But late Roman is a loose and flexible period that is used in myriad ways, often as a synonym for 
“late antique” and “early Byzantine,” and usually to indicate the time from the foundation of Constan-
tinople to the rise of Islam and subsequent Islamic conquests (conventionally 330 and 622, respective-
ly). As this is not a book delving into historical periodization, we will explicitly define the chronology 
we use and share the rationale behind it. While the peak of LRA1 production and consumption does 
fall neatly into the general Late Roman period, there are ongoing debates on when and from which 
parent form the LRA1 evolved.12 It seems probable that a “proto-LRA1,” itself an influential form that 
might have spurred imitations (Poblome et al. 2008: 1004–5), was developed in eastern Cilicia (see 
examples from Elaiussa in Ferrazzoli and Ricci 2010), while “canonical” LRA1 production started in 
the late 4th century, according to stratigraphic data. The earliest LRA1 identified outside Cilicia was 
found in the “Earthquake House” at Kourion in a context dating to the last third of the same century 
(Costello 2011: 38; LCP vessel 34825). Therefore, for the purposes of this handbook, the term LRA1 re-
fers to all subtypes within this group after roughly 370–380.

By the end of the LRA1’s lifespan, the picture is considerably less defined, indeed it is much more 
blurred. While the data indicate that eastern Cilician and Cypriot production came to an end soon 
after the mid-7th century, LRA1 manufacturing had begun in other regions around the same time 
or beforehand, and in some of these regions the industry continued for at least another half-century 
(see ch. 3). Undoubtedly, the influence and sheer ubiquity of this amphora made a significant impact 
on ceramic-producing communities in the eastern Mediterranean and Black Sea regions. There are 
numerous instances of workshops incorporating morphological components of the LRA1 into their 

6. After Scorpan 1975.
7. After Zemer 1977.
8. After Bass and van Doornick 1982.
9. After Peacock and Williams 1986.
10. After Keay 1984.
11. After Hayes 1992.
12. The main hypotheses are either that the LRA1 is an evolution from the Pompeii V/Late Pompeii V amphora or the Gauloise 4 
amphora. For a thorough discussion and references therein, see Reynolds 2008: 70–72; Opaiț 2009: 284–85; Marchand, Reynolds, and 
Bomin 2022.

https://www.levantineceramics.org/vessels/34825-kourion-v552
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repertoire of shapes—thence the production of what are frequently referred to as imitations, variants, 
sous-modules, and derivatives (see Pieri 2007b: 614–15). The type D Snp I amphora13 produced at the 
Demirci workshop in the hinterland of Sinop, alongside the Cretan TRC9 and Antonova types 5/6 
(likely produced in the Pontic area, see Smokotina 2015: 129–32) and 9 (sometimes defined as LRA1 
imitation, Opaiṭ 2017: 594 and n. 226), offer prime examples in this regard. The question then arises: At 
what point does a ceramic phenomenon cease to contain meaning pertinent to archaeologists, beyond 
which we are simply observing similar-looking containers? Obviously, there is no discrete endpoint, 
but the strands of influence are so far-flung that we finally decided to implement a clear cutoff in 
defining an LRA1. Therefore, we excluded LRA1-adjacent forms for which production demonstrably 
began after the late 7th century (i.e., definitely falling into the mid-Byzantine period).

The Sinopean, Cretan, and probable Bosporan LRA1-equivalent amphoras mentioned above are 
fascinating examples of the long-distance diffusion and coevolution of technological and artistic styles. 
They are morphologically and chronologically compatible with LRA1s. Often, these parallel amphoras 
were part of the same exchange systems and imported by the same consumers (e.g., type D Snp I am-
phoras and LRA1s in the Levant). However, each one of these types developed within a distinct milieu 
of local communities of potters that had their own well-developed styles and repertoires displaying 
some broad similarities to LRA1s. Thanks to the strong ties established by Mare Nostrum and her sis-
ter the Black Sea, these forms grew to resemble each other even more from the 6th century onward in 
terms of morphology. Nevertheless, we decided to exclude each type from the LRA1 designation used 
in this book due to their demonstrable connections to distinct local amphoras.

We also incorporated late antique geopolitical and economic realities as we defined the scope of 
our LRA1 analysis. As mentioned above, the data suggest a connection between the core LRA1 man-
ufacturing areas and the Constantinopolitan annona system, although this connection was not the 
original economic force driving the early development and movement of the vessel. The provinces of 
Cilicia and Cyprus, and the southern Aegean were the most productive for the LRA1 tradition (see 
ch. 3); 18 of the 21 known workshops that produced these containers are found there (Empereur and 
Picon 1989; Manning et al. 2000; Demesticha and Michaelides 2001; Borgia and Iacomi 2010; Papavas-
siliou, Sarantidis and Papanikolaou 2014). The implications of the Abydos tariff (Iacomi 2010) point to 
a progressive cooptation of Cilician wine merchants—who had an already-established trade network 
since the early/mid-Roman period, as suggested by local industry of pottery production (an overview 
in Komar 2016: 159–72) into the imperial foodstuff supply chain revolving around Constantinople (a 
nascent system compared to the centuries-old annona of Rome). A similar process occurred in 536, 
when Justinian’s 41st Novel codified a new administrative district led by a quaestura exercitus that 
included the LRA1-producing regions of Caria, Cyprus, and the Cyclades, intended to optimize an-
nona shipments to military outposts on the empire’s northwestern fringes (see Demesticha 2015: 68 
and Opaiţ et al. 2020: 391 and references therein for further discussion). In both cases, preexisting and 
well-worn commercial trade routes and ceramic manufacturing centers were folded into the state’s ad-
ministrative machine, seemingly increasing the flow of traffic. An often-overlooked LRA1 production 
site in the imperial breadbasket of Egypt (see Saint Jeremiah’s Monastery) might offer even further 
evidence for this trend, although the connection is murkier.

13. D Snp I amphoras—a part of broader long-lived ceramic traditions in the southern Pontic region (see Kassab Tezgör 2020: 15–43)—
have very similar handles and a conical body covered in ribs of varying width that make it difficult to distinguish from later LRA1s.
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Outlining the LRA1 productive mechanism and its dynamics as a whole demands dealing with the 
current state of archaeological research. Many sites have been proposed to be LRA1 production cen-
ters in recent decades, some corroborated via excavation but often assumed based on a large number 
of LRA1 sherds found in surveys or similarities between the fabric and local raw clays. Only through 
the clear presence of facilities and other “strong” indicators like waster deposits (see the discussion in 
ch. 3), can their identification as production centers, as opposed to storage or transshipment entrepôts, 
be confirmed.

Another important element for the definition of the amphora class (and dictated by its manufac-
turing areas) is its contents. Whether LRA1s were primarily utilized for wine, olive oil, even garum, 
honey, or grain remains a debate among some scholars, but the ambiguity of evidence is itself a clue 
that is frequently overlooked (but cf. Panella 1993: 665–66 n. 220). Our approach to the question of what 
LRA1s transported has been to concurrently examine the corpus of inscriptions, a dataset frequently 
understudied and referenced only in passing, alongside the macro- and microdistribution patterns of 
the LRA1s. We strongly believe that characterizing the full spectrum of patterns and conclusions that 
may be elucidated via the LRA1 must include an accurate record of all reported attestations within, 
and just as importantly, beyond its areas of production.14

LRA1s have been found along the Mediterranean coast of southern Europe, northern and eastern 
Africa, and western Asia as well as the Black Sea region; their long-range diffusion includes the British 
Isles, North Sea littoral, and the southern Arabian peninsula, and even sporadically the Sahara and the 
Indian subcontinent (see the site index). We have recorded 575 sites where the amphora is attested, 
and this number is undoubtedly an underestimate. In order to assemble and synthesize useful data 
for cross-referencing, we reviewed a huge mass of literature, beginning with the classics on the sub-
ject (Peacock and Williams 1986; Empereur and Picon 1989; Pieri 2005a, among many others) and the 
conference papers of the relevant periodical meetings on ceramics (e.g., the series Late Roman Coarse 
Wares [LRCW], and Rei Cretariae Romanae Fautorum Acta). We combed through excavation reports 
and pottery studies devoted to single regions, areas, and sites; relevant entries on the LCP; and mate-
rial personally provided to us by many collaborative colleagues.15 Our goal was to define distribution 
patterns through consistent diachronic and synchronic mapping, based upon the widest possible cat-
alog of attestations.

One of our main challenges in the creation of this catalog regarded the definition of coherent 
regions that best reflect the diffusion of LRA1s within the colorful and variable mosaic of milieus of 
which they were a part. The easiest choice would have been to abide by a model using modern nations’ 
boundaries, but projecting the realities of 21st century borders onto late antiquity seemed rather arbi-
trary from a historical perspective. On the other hand, LRA1s are attested over a long period that saw 
frequent changes in terms of political borders, economic structures, administrative organization, and 
religious ideologies within multiple imperial and independent polities. It is impossible to draw a single 
regional map that represents and conveys all of these changes. Accepting these shortcomings, we fi-

14. Such a holistic analysis of a single amphora form is unprecedented: Pieri 2005a, e.g., is not limited to LRA1 but includes several 
different late antique amphoras, wonderfully analyzed but not at the resolution presented here. Öniz 2016, on the other hand, de-
fined his survey with precise geographical limits in the eastern Mediterranean, while Reynolds 2010a is geographically circumscribed 
and chronologically wider in scope. A good synopsis of the status quaestionis is offered in Pacetti 1995: 273–79, which nonetheless 
needs to be updated in light of the new evidence stemming from the uninterrupted research of the past 30 years.
15. We offer our deepest thanks to all of the many scholars who contributed to this research in the index.

https://www.fautores.org/pages/all_acta.htm
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nally opted for a hybrid approach. With the Barrington Atlas (Tolbert 2000: map 102) as a reference, we 
distinguished a series of macroregions (see ch. 7) that loosely reflect the political situation during the 
6th century, the LRA1’s most representative period in terms of both production and consumption. In 
this way, the contents provided for each of our regions can be effectively used for reasonable historical 
evaluation as well as for quick interregional comparisons. To avoid confusion or misleading ambiguous 
definitions, we labeled each region according to their more widespread historical-geographical names 
(e.g., “Levant,” “Asia Minor”), adding a reference to both the late antique/early Byzantine denomina-
tion and the modern countries in whose territories they fall.

Another frequent dilemma we faced was the inconsistency of the available literature: sometimes 
even small assemblages are fully analyzed and published, whereas some larger sites still await detailed 
final publication. Moreover, nomenclature (see above), statistics, and even vessel measurements are 
reported in diverse ways, as there are no broadly accepted standards to reference or address these data 
points. Notwithstanding such challenges, in this handbook we chose to consider all sites where LRA1s 
are even only mentioned,16 so as to propose the most comprehensive possible mapping. We see this as a 
starting point, one we hope can be expanded in future editions of this handbook. The distinctive power 
and flexibility of the open-access LCP enabled and empowered us to achieve this, and we emphasize 
that knowledge will continue to grow so long as integration between publications and digital databas-
es becomes standard operating procedure for scholars in this internet age.

16. Or where their presence is cross-referenced in reliable sources.





7

 Chapter 2. Typology

Over centuries of production, the essential shape of the LRA1 remains constant. All forms have two 
Ꞁ-shaped handles and horizontal ridges or ribs running across the body. The body is roughly cylin-
drical to pear-shaped, sometimes with a “cinched” waist that has a smaller diameter than the upper 
body. The handles project perpendicularly from under the rim, turning down in a curve that varies 
from rounded to a sharp right angle. That said, potters did make different sizes and volumes, as well as 
change certain small details. These variations, a result of the form’s long lifespan and its being manu-
factured in many different workshops across the eastern Mediterranean, can complicate the creation 
of neat typologies.

The standard typological subdivision was devised by Pieri (2005a). Broad in scope, it has proven 
durable and remains the most cited. In this handbook, we use a modified version of Pieri’s typology, 
which we explain below. We have introduced a few adjustments and additions (i.e., the LRA1 type C 
and the late LRA1 survival) to account for new discoveries in the two decades since Pieri’s classifica-
tion. In some cases, individual workshops produced LRA1s with characteristics sufficiently distinctive 
to allow for their products to be specifically distinguished; these particular cases inform our adjusted 
typology (e.g.,  Laggeri and Kambos, see the production centers catalog below).

Our objective is not to create the most detailed typological series, but to convey the most current 
overall picture of the amphora’s morphology. We offer this synthesized breakdown of the LRA1 type 
as a contribution to the ongoing dialogue and iterative process of refining the typology as more data 
are published (and shared on the LCP).

The LRA1 is notably diverse in its morphology, size, and volume. The seminal study on LRA1 ca-
pacities was conducted by Peter van Alfen (1996) and focused on type Bs in the Yassı Ada assemblage. 
Just within this subtype (which van Alfen breaks into 11 more subtypes), at least three discrete capac-
ities existed: ca. 6 l, 7.1 l, and 9.5 l. No significant correlation could be made between the amphoras’ 
volume and common volumetric measurements in the Late Roman and Byzantine periods, leading to 
the suggestion that the dominant metrological system was measured not by volume, but by weight 
(the Byzantine λίτρα, or litra). This hypothesis too, however, did not always explain the variations, as 
the empty weight of the vessels within the same subtype varied substantially (van Alfen 1996: 205–7). 
Inscriptions do not seem to agree with this hypothesis, as several indicate sextarii as the metrological 
system (although this is irrelevant in the recycling/secondary use case). The situation only becomes 
messier when the other subtypes are incorporated, with capacities ranging from 18–36 l (Lund 2023: 
45); see figure 1.

It is sometimes observed that capacities tended to decrease over the LRA1’s lifespan (e.g., Bădescu 
and Cliante 2014: 174), and this is generally true for our types A–C, but does not apply for the 6th–8th 
century production in the Aegean.

LRA1-specific stands or pedestals were sometimes produced alongside the container itself, such 
as at Elaiussa (Ferrazzoli and Ricci 2007: 677, fig. 2b) and Soli-Pompeiopolis, and potentially at Masti-
chari, though at the latter they might have been intended for LRA3s. These objects, sometimes bear-
ing inscriptions, are understudied, and at present it is unclear if they were associated with a specific 
production region, type, or time period of the LRA1 phenomenon. All subtypes of the amphora were 
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Concordance of LRA1 Typologies 

Our typology/ 
subtype Major characteristics Chronology Other typologies

LRA1 type A
(see fig. 47.1–4)

The earliest iteration of the “standard” LRA1 
is type A. This form has a pear-shaped body, 
a tall narrow neck (5–7.5 cm, sometimes 
narrower in the midsection), grooved 
handles, a button on the base, and a narrow 
mouth with a fold rim. There is a good deal 
of variability within the necks and rims of 
type A—this probably attests to the variety of 
workshops producing it. We include Pieri’s 
type A sous-module within this type.

Mid-4th to 
the late 5th or 
early 6th c.

Pieri LRA 1A and LRA 1A 
sous-modules; Demesticha 
LR1/a or LR1 first 
generation; Kourion type 
5 (KT V); Egloff/Kellia 169; 
Dressel 34; Opaiț LRA 1A2

LRA1 transition-
al type
(see fig. 50)

The body of this type is cylindrical, not 
ovoid, and the handles are thicker. In gener-
al, LRA1 handles are attached at an obtuse 
angle during the 4th c. (type A), but became 
right angles in the 5th c. Starting in the 
5th c., potters begin to widen the mouths 
of the LRA1. This results in shorter, wider 
neck walls and a more robust protruding 
rim around the vessel’s mouth. Note that 
the cylindrical body does not yet feature 
the “pinched” lower half, a classic feature of 
type B. 

5th–6th c. Pieri LRA 1A transition 
or late LRA 1A; Tamás 
Bezeczky’s type 52B

LRA1 type B
(see fig. 48)

A pinched waist, often wider neck (6–12.5 
cm), and round base are defining charac-
teristics of LRA1 type B (Pieri 2005a: 75). 
The rim flares out more than type A, but 
the handles remain grooved. The center of 
the neck frequently features a sort of rib or 
ridge. This is the most common form, and 
most LRA1 variants made outside the core 
production area adhere to this template (e.g., 
LRA1s produced in the Aegean Islands and 
Egypt). We include some of Pieri’s type B 
sous-modules within this type. The Egyptian 
LRA1 type B may be reliably distinguished 
as a further subtype on the basis of fabric 
(see fig. 21 below). Nile silty clay is the raw 
material used to produce it, which appears 
brown to reddish brown (it is iron-rich) in 
section with quartz grains and some mica.

Late 5th to 
early 7th c.

Pieri LRA 1B and 1B 
sous-modules (note that 
some of these fit into our 
LRA1 type C); Bezeczky 
type 52C; Yassi Ada 1 (YA1) 
and its subtypes; Demes-
ticha LR1/b or LR1 second 
generation; Opaiț 2004 LRA 
1A3–4; Egloff/Kellia 164; 
note that Cretan TRC9s 
are morphologically very 
similar to type B
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LRA1 type C 
(LRA1c)
(see fig. 49)

Type C is smaller in volume than the typical 
type A or B and the body’s pear shape (the 
pinched waist) is even more pronounced. The 
neck is cylindrical and varies significantly in 
diameter from ca. 5–12 cm. The base may be 
rounded or feature a slight nipple, but less 
pronounced than the type A. We divide type 
C into the Cypriot and Cilician forms.

mid 6th–7th c. Pieri LRA 1B sous-modules; 
Demesticha LR1/C or LR1 
third generation; Jean-Yves 
Empereur’s Amathus LRA 
1B2; Bezeczky “later forms”; 
note that type D Snp I am-
phoras are morphologically 
very similar to Cypriot type 
C LRA1s

LRA1 survival
(see fig. 50)

The LRA1 survival is almost globular, and 
the distinctly pear-shaped or pinched waist 
body of previous forms is less pronounced. 
The diameter of the amphora increases past 
the joint between the handle and shoulder 
before angling inward in a similar manner 
to the type A and transitional LRA1. The 
handles may form a right angle or more 
of a curve. The neck and mouth tend to be 
narrower than type B. This subtype has clear 
parallels with the growth of the LRA13 and 
the Byzantine Globular Amphora (BGA).

7th–early 9th c. Byzantine globular-ovoid 
amphora; LRA1 surviv-
al; Hayes type 44–45 at 
Saraçhane

most likely sealed either with a ceramic disk or a cork and an adhesive agent such as pitch or plaster 
(Pieri 2005a: 77–78; Brennan et al. 2020: 303). Over 160 ceramic stoppers were found in the Yassı Ada 
shipwreck, ranging from 4–9.7 cm in diameter (van Alfen 1996: 190). They seemed to fall into four cat-
egories, aligned with the Byzantine δάκτυλος (daktylos, or finger), which correlates with van Alfen’s 
conclusion of multiple size standards within the type B. Ceramic stoppers showing the same fabric as 
the locally produced amphoras are attested in 7th century assemblages at Elaiussa—but not in contexts 
of the previous century (Burragato et al. 2007: 690; Ferrazzoli and Ricci 2007: 677, fig. 2c).

The lack of stringent standardization in the LRA1, particularly in contrast to its frequent travel 
companion the LRA2, reflects how manufacturers in different regions co-opted the container in flexible 
and dynamic ways to fit their needs. While it may have originally been designated to carry a single 
specific liquid (i.e., wine), “LRA1 types of all sizes were manufactured to hold specific measures of 
different liquid commodities, effectively making this class of amphora, as a whole, a general-purpose 
container” by the end of its life span (van Alfen 1996: 209).
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 Chapter 3. Production

Since the publication of the pivotal study by Peacock and Williams (1986), the Syro-Cilician coastland 
and Cyprus have been regarded as the main production areas of LRA1s. Large scale surveys by Em-
pereur and Maurice Picon in the 1980s provided solid support for this assumption, with a catalog of 
15 production centers identified along the eastern Mediterranean coastland from northern Syria to 
the eastern Aegean, including Cyprus (Empereur and Picon 1989).1 In this catalog, we include all these 
production centers even when no further evidence can be provided, unless their conclusions have been 
reasonably challenged in the decades since. Regrettably, archaeological excavations to further examine 
their findings have been conducted in only a few of their listed sites (notably, at Elaiussa Sebaste and 
Yumurtalik); the majority of the reported kilns remain unstudied. Some have even disappeared as a 
consequence of the urban development of the modern centers in the meantime (see Tarsus, and it may 
well be the case of Seleucia Pieria).2

LRA1 production has been suggested in other regions, though these areas tend to lack more sys-
tematic studies and clear archaeological evidence. Michel Bonifay mentions en passant some 5th–6th 
century African imitations of LRA1, but provides little context and no further comment (2004: 151).3 
Recent petrographic studies by one of the authors (G.G.) offer tantalizing evidence of a possible pro-
duction in the southern Levant, but no actual workshop has yet been identified in the area (see ch. 4). 
The latter also applies to the Cypriot “Workshop X,” a class of LRA1s from sites across Cyprus that bear 
petrographic similarities assumed to be the product of an unknown Cypriot workshop (Demesticha 
2003: 471; 2015: 59). In all three cases, strong archaeological markers are so far missing (see below) and 
therefore no African nor southern Levantine production center could be included in the present cata-
log. Finally, we do not include Sinop as a production center because although the formulation of the 
type D Snp I amphora was clearly informed by the LRA1, it was a component in the evolution of the 
well-established local amphora repertoire. The systematic study of the rich epigraphic corpus associ-
ated with LRA1s (in particular, tituli picti) will help shed further light on the areas of production, as the 
first steps in this direction are promisingly starting to demonstrate.4

Apart from the manufacturing sites and regions mentioned above, we evaluated potential LRA1 
production centers using a set of rigorous standards. The strong indicators we selected are as follows:

1. In an earlier report of their survey, some more LRA1 production centers are included (notably: Olympos, Phaselis, and Side; see 
Empereur and Picon 1988: 35, fig. 21) that were not mentioned again in the publication of the following year. The 1988 map is repro-
posed again in Williams 2005a and Williams 2005b. As to Syedra, a fourth site mentioned in the 1988 but not in the 1989 reports, the 
Rough Cilicia Survey Project did in fact report a kiln there, though tentatively dated to the Roman period (Rauh et al. 2023).
2. As they had foreseen: “There is a certain urgency about this type of fieldwork throughout the Mediterranean because the pace of 
agricultural and other development is threatening small sites like workshops…. Several important workshops deposits at Alexandria 
have already been destroyed” (Empereur and Picon 1988: 34). Similar considerations in Pieri 2007b: 612.
3. The reference must be to Henchir Ech Chekaf, in Tunisia, where reportedly LRA1 imitations were produced (Nacef 2007: 583), 
but there seems to be no strong indicator of a kiln or a workshop; however, Pieri (2012: 47; cf. also 2007b: 614–15) lists it as an active 
workshop producing LRA1 imitations.
4. See Fournet (2021: 66) about Apamea and an estate in the vicinity of Anazarba.
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Figure 2. Kiln/workshop identification criteria. Blue: excavated/investigated kilns; green, presence of wasters; yellow: NA. Numbers correspond 
to the entries in the catalog.

1. 	 The presence of kiln structures containing evidence of LRA1s, and/or
2. 	 Significant deposits of misfired or vitrified LRA1 wasters, which can be related to the firing pro-

cesses occurring in situ or close by, and/or
3. 	 Deposits of overfired and pulverized clay (concotto)—a good indicator of the former presence of a 

ceramic kiln—alongside LRA1 sherds.

Following the criteria above, there are 21 production centers we can reasonably confirm to date. 
These sites are described in the catalog below.

https://umap.openstreetmap.fr/en/map/pc-production-centers_1020323#6/35.197/28.345
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 §3.1. Catalog

Each LRA1 production center in the catalog presented here will follow the format below and is how 
they appear on the LCP.

Site characterization: An introduction to the settlement, with information relevant to contextualizing 
the LRA1 production (e.g., whether a massive urban center, a port, or a little village).

Background: Generic notes on data related to production.

Location: Of the workshop/kiln within the larger site.

Number of kilns: When known.

Period of activity: Of the workshop for LRA1 manufacturing, defined by the stratigraphy of the facili-
ties or assumed on the typology of its products.

Description of facilities: A concise overview of the workshop and its components, when attested, that 
is, kiln(s), settling tanks/water storage, and other facilities such as storehouses. Particular emphasis is 
given to the relationship of the workshop to its surroundings, especially in terms of connective infra-
structures, when known.

Typology: Of the LRA1s produced at the workshop.

Local fabric: A visual description of the fabric as seen in a “fresh break,” and references to petro-fabric 
analyses when available.

Distribution: Of the products of the particular workshop, when known.

LCP contributors: Names of scholars who have added relevant data to the LCP.

 Production center 01: Amathus

Site characterization: Located on the southern coast of Cyprus, Amathus was a sizable port city in 
the Late Roman period and a key node on intraisland and Mediterranean exchange, with active trade 
relationships to the southern Levant, north Africa, and Asia Minor (Kaldeli 2008: 153–55; Empereur 
2018: 186).

Background: While no LRA1 kiln structure has been found at Amathus, wasters and the results of 
ceramic petrography strongly corroborate Empereur and Picon’s (1989) proposal of LRA1 production 
at the site.

Location: Unknown, but hypothesized to be on the “slopes of the acropolis” of Amathus (Empereur 
and Picon 1989: 242)

Number of kilns: Unknown.

Period of activity: Mid-6th–mid-7th c.

Description of facilities: Unknown.

Typology: LRA1 type B (including a smaller “submodule,” see Pieri 2005a), and type C (Empereur 2018: 
183–85).

https://www.levantineceramics.org/kilns/175-amathus
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Local fabric: The local clay can vary from gray to green to beige, with mostly dark but also red and 
white inclusions visible to the naked eye. The fabric is nearly identical to that of Zygi-Petrini (see §4.2).

Distribution: Unknown, but see §4.2.

LCP contributors: Stella Demesticha; Maria Dikiomitou Eliadou; Paula Waiman-Barak; Grady Gillett; 
Veronica Iacomi

 Production center 02: Antiocheia ad Cragum

Site characterization: Located along the coast of western Rough Cilicia, Antiocheia ad Cragum began 
as a major center of the famed Cilician pirates of the 2nd–1st centuries BCE. The settlement was 
taken over by the Romans in the 1st century and was a prosperous city well into the 9th century. The 
numerous wine presses and extent of amphora production illustrate that a thriving ceramic industry 
complemented the city’s wine production.

Background: Amphora production at Antiocheia ad Cragum was revealed during surveys conducted by 
the Rough Cilicia Archaeological Survey Project in the 1990s. Recent excavations by Asena Kızılarsla-
noğlu (personal communication, 2023) show that the local repertoire includes LRA1s, as well as Zemer 
41 (“pinched handle”) and Agora M239 amphoras (Rauh 2023: 15–20). Forthcoming publications by the 
excavator will undoubtedly shed more light on the workshop here.

Location: Above the former Great Bath complex from the Roman period.

Number of kilns: At least seven kilns have been identified in late antique to Byzantine strata in the city.

Period of activity: ca. 4th–8th centuries.

Description of facilities: See Kızılarslanoğlu in Hoff et al. 2018: 7; Rauh 2023.

Typology: A late LRA1 survival (but with some different characteristics than the Aegean survivals),  
Agora M239 amphoras, and other coarse wares.

Local fabric: Nicholas Rauh and Kathleen Slane identified at least two different fabrics of locally pro-
duced wares. One is deep red and the other orange, and coarser. Both have however a very micaceous 
fabric and present traces of a white engobe, and are frequently referred to as Antioch fabrics (Dodd 
2020: 52).

Distribution: Unknown.

LCP Contributors: Caroline Autret; Asena Kızılarslanoğlu; Nicholas K. Rauh; Grady Gillett;  
Veronica Iacomi

 Production center 03: Apolakkia

Site characterization: Located about two kilometers from the coast on the southwestern side of Rhodes, 
Apolakkia was a small settlement with some large-scale architecture in the Hellenistic period, and had 
a Christian presence by the 5th century at the latest, shown by a basilica potentially dedicated to a 
local saint.

Background: In their survey of LRA1 workshops, Empereur and Picon describe “une petite production 
de LR1” near Apolakkia (1989: 242). Unfortunately, no further evidence is given, and no archaeological 

https://www.levantineceramics.org/kilns/139-zygi-petrini
https://www.levantineceramics.org/petrofabrics/81-cyprus-eastern-south-coast-pakhna-basin-river-lithology
https://www.levantineceramics.org/contributors/200-stella-demesticha
https://www.levantineceramics.org/contributors/184-maria-dikomitou-eliadou
https://www.levantineceramics.org/contributors/212-paula-waiman-barak
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/kilns/37-antiocheia-ad-cragum
https://www.levantineceramics.org/contributors/157-caroline-autret
https://www.levantineceramics.org/contributors/1011-h-asena-kizilarslanoglu
https://www.levantineceramics.org/contributors/232-nicholas-k-rauh
https://www.levantineceramics.org/contributors/733-grady-gillett
https://Iacomi
https://www.levantineceramics.org/kilns/183-apolakkia
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work has been conducted at Apolakkia. Dipinti on LRA1 found in Rome and Ballana might corroborate 
the assumption of Rhodian production (see ch. 5).

Location: Unknown.

Number of kilns: Unknown.

Period of activity: Unknown.

Description of facilities: Unknown.

Typology: Unknown.

Local fabric: Unknown, but petrographic research on ceramics and local clay deposits on Rhodes may 
provide useful reference data (see for instance Betina 2019).

Distribution: Rome.

LCP contributors: Grady Gillett; Veronica Iacomi

 Production center 04: Arsuz

Site characterization: The village of Arsuz (present-day Uluçınar), located on the coast a few kilome-
ters south of Iskenderun, is usually identified with ancient Rhosos (or Rhodiopolis). There have been 
no systematic investigations of the ancient ruins that are, in some cases, still visible today (Hild and 
Hellenkemper 1990: 392). Even though the productive facilities recognized by Empereur and Picon may 
have originally been related to more than one urban center (see below about the location of kilns), we 
have grouped them under the Arsuz entry to best align with the previous literature, until new research 
allows a better assessment of the matter.

Background: During their surveys, Empereur and Picon identified at least three production centers in 
the coastal stretch immediately south of Iskenderun, clustered around the village of Arsuz (Empereur 
and Picon 1988: 35, fig. 21, nos. 17–19). The state of preservation and the exact locations cannot be 
further ascertained.

Number of kilns: Three.

Period of activity: Unknown.

Typology: Unknown, but the workshop(s) may have produced tiles and bricks as well (Empereur and 
Picon 1989: 237).

Local fabric: Williams analyzed some of the sherds collected by Empereur and Picon, and described the 
fabric as hard and rough, ranging from pink to red (5YR 8/4–2.5YR 6/6). The main attribute was “the 
mixture of frequent small, dark green to black glassy grains of pyroxene and red pieces of serpentine 
that are scattered throughout a fairly clean-looking clay matrix” (Williams 2005a: 163–66). He also 
noted the occasional presence of limestone, mica, iron oxides, and voids with reaction rims.

Distribution: At least part of the assemblage of the Plaka shipwreck (see §7.2) may be related to Arsuz: 
results from chemical and petrographic analysis match with samples collected during the survey by 
Empereur and Picon in the 1980s (Waksman et al. 2014).

LCP contributors: Veronica Iacomi; Grady Gillett

https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/kilns/177-tarsus-kleopatra-kapisi
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/contributors/733-grady-gillett
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Kiln #01
Location: Six kilometers south of the harbor of Arsuz, in open countryside (1980s) and on the seashore; 
wasters deposit.

Description of facilities: Unknown.

Kiln #02
Location: Between Arsuz and Iskenderun, in the heart of the modern village (the description given does 
not specify if the “village” is Arsuz).

Description of facilities: It seems that at least part of the kiln was still visible at the time of Empereur 
and Picon’s surveys, but the facility was already, reportedly, very badly damaged.

Kiln #03
Location: 13 km north of Arsuz, in open countryside and by the seashore.

Description of the facilities: Reported as “damaged during the construction of modern road.”

 Production center 05: Delice

Site characterization: Located about four kilometers north of the modern town of Gazipaşa, this prob-
able kiln site sat adjacent to a large walled enclosure that has not been excavated.

Background: The site was first identified by the Rough Cilicia Archaeological Survey Project in 1997, 
and a later reassessment of overfired pottery and fired clay fragments by one of the surveyors deter-
mined a ceramic kiln likely existed there in the Late Roman and Byzantine periods.

Location: Behind a line of dunes, beyond which is the mouth of the Delice River, “several hundred 
meters (m) south of the site” (Rauh 2023).

Number of kilns: Unknown.

Period of activity: It seems that the production center was already active during the 1st–4th centu-
ries (Agora M239), and the original surveyors write that activities were later resumed in the Early to 
mid-Byzantine periods (8th–10th c.). We disagree with this dating of the second phase, as the ceramic 
assemblage identified generally dates to the 4th–7th centuries (LRD-E).

Description of the facilities: No kiln structure has been located, but a clay pit with “large lumps of fired 
clay” and overfired pottery was found at the southern end of the ruined structure (Rauh 2023: 20).

Typology: LRA1 survival (which the excavators assert should be dated to the 8–10th c., though this 
chronology seems late to the present authors).

Local fabric: Consistent, fine, reddish-brown fabric (2.5 YR 6/4–6/6, light red) with numerous medium 
red specks and small white lime inclusions. The fabric is very hard and often appears overfired on the 
surface (2.5 YR 5/1; Rauh 2023; LCP vessel 30597).

Distribution: Unknown.

LCP contributors: Nicholas Rauh; Veronica Iacomi; Grady Gillett

https://www.levantineceramics.org/kilns/182-delice-kiln-site
https://www.levantineceramics.org/wares/160-late-roman-d-e-cypriot-red-slip-lrd-e-crsw
https://www.levantineceramics.org/vessels/30597-delice-2011-9603-164
https://www.levantineceramics.org/contributors/232-nicholas-k-rauh
https://www.levantineceramics.org/kilns/182-delice-kiln-site
https://www.levantineceramics.org/contributors/733-grady-gillett
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 Production center 06: Elaiussa Sebaste

Site characterization: Known simply as Sebaste in late antiquity, Elaiussa was an original mid-Hellenis-
tic foundation on the coastline of eastern Rough Cilicia. As a medium-sized and strategically located 
urban center, it thrived throughout the Roman Imperial and Early Byzantine periods until its aban-
donment, which must have occurred during the second half of the 7th century. The settlement was 
characterized by a promontory with two natural bays exploited as harbors, and communication routes 
with the hinterland may have been facilitated by the presence of a stream just outside the city cen-
ter and quite close to the southern harbor. Background: Elaiussa was a major node in Mediterranean 
ceramic exchange networks already by the 1st century (Ferrazzoli and Ricci 2009). Ceramic material, 
wasters, and actual kilns show that the city’s workshops were primarily used to produce LRA1, oil 
lamps, lanterns, carved decorated pottery, and unguentaria, all sharing the same clay/fabrics. The six 
known kilns/workshops are located in close proximity to the basin and/or the facilities of the southern 
harbor of the city, and were active in different periods, for the greatest part overlapping, proving the 
quite considerable extent of the local production.

Number of kilns/workshops: Six.

Typology: LRA1 type A (Ferrazzoli and Ricci 2007), type B, and type C.

Local Fabric: Hard, sandy fabric varying from light yellow (7.5YR 8/2–4) to red (5YR 7/6) with limestone 
inclusions and a rough surface.

Distribution: Based on preliminary petrographic investigations, Itanos and Pseira (Crete); Tarraco 
(Spain); Cibalae (Croatia); and Nea Paphos (Cyprus).5

LCP contributors: Asena Kızılarslanoğlu; Veronica Iacomi; Grady Gillett

Kiln #01; 
Location: Western end of the southern harbor.

Period of activity: Unknown.

Description of the facilities: The kiln is located at the western end of the southern harbor (mentioned 
in Burragato et al. 2007), by the mouth of the seasonal stream of the Paşa Deresi. It is mostly unpub-
lished, and was identified in 2003 during construction works on the coastal road (cf. Borgia and Iacomi 
2010: 1034 n. 9).

Kiln #02
Location: Northwestern necropolis.

Period of activity: Beginning of the 5th to the mid-7th centuries

Description of the facilities: Brief notes on this kiln are given in chapters by Chiara Morselli and Marco 
Ricci (2009: 103) and Adele Federica Ferrazzoli and Ricci (2010: 815–16). The northwestern necropolis 
seems to have been dismissed by the end of the 4th century, when a series of productive facilities 
(most notably, an installation interpreted as an olive oil press) were created along the hillside once 

5. For the preliminary petrographic investigations, see Gillett 2023: 53–59, but further petrographic analyses are needed to clari-
fy and refine the provenance proposed there. For the locations, see Poulou-Papadimitriou and Nodarou 2014: figs. 18, 19 (Crete); 
Fantuzzi et al. 2019: fig. 2b (Spain); Nagy and Szakmany 2019: fig. 6A (Croatia); and Kaldeli, Williams, and Michaelides 2022: fig. 14 
(Cyprus, and note that we disagree with the authors’ petrographic provenance of a local Paphian origin for this LRA1 sample).

https://www.levantineceramics.org/kilns/138-elaiussa-sebaste-lra1-amphora-kilns
https://www.levantineceramics.org/contributors/1011-h-asena-kizilarslanoglu
https://www.levantineceramics.org/kilns/182-delice-kiln-site
https://www.levantineceramics.org/contributors/733-grady-gillett
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accommodating the tombs. The kiln itself, built of bricks and rectangular in plan, apparently conforms 
to the type of kiln #06 and preserved part of the arched covering of the combustion chamber, built out 
of bricks. It is said to have been installed on an earlier one, but either way, it was built after the olive 
oil facility went out of use.

Kiln #03
Location: Area of the Byzantine palace—northwestern end.

Period of activity: Mid-6th–mid-7th centuries.

Description of the facilities: Located just outside the palace walls and close to the southern harbor ba-
sin, the kiln was later replaced by #04 nearby, as they were seemingly part of the same atelier (Iacomi 
and Cassiani 2016; cf. notes in Borgia and Iacomi 2010: 1034 and in Iacomi 2020).

Kiln #04
Location: Area of the Byzantine palace—by the polygonal wall.

Period of activity: 7th century.

Description of the facilities: Built in stone and bricks exploiting a preexisting polygonal wall, the kiln 
is basically unpublished (Iacomi and Cassiani 2016).

Figure 3. Sebaste kiln #02 by the northwestern necropolis. Photograph by V. Iacomi, Archive of the Italian Mission at Elaiussa Sebaste, after 
Morselli and Ricci 2009.
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Kiln #05
Location: Eastern front of the southern harbor.

Period of activity: 5th to late 6th–early 7th centuries.

Description of the facilities: Located along the southern harbor front, in an area still not thoroughly 
investigated, the structure remains basically unpublished (Iacomi and Cassiani 2016). 

Kiln #06
Location: Residential sector by the southern harbor.

Period of activity: Late 4th–second third of the 7th century.

Description of the facilities: Workshop in the lowermost terrace of the domestic block investigated 
2005–2016 by Veronica Iacomi and others (Missione Archeologica Italiana a Elaiussa Sebaste, Sapien-
za University of Rome; see the detailed description of the complex in Borgia and Iacomi 2010). Just 
outside the limits of the southern harbor basin, a large portion of a preexisting terrace, formerly used 
for domestic purposes, was arranged to accommodate the workshop at least by the end of the 4th 
century (cf. Iacomi 2020: 83). It includes a large kiln for amphora production and a smaller kiln (may-
be for lamp production?). The large kiln (unit Ia) is enclosed by preexisting walls, covering an eight 
meter by five meter area. Two series of eight short pillars built in bricks are preserved, in some cases 
to the arch spring; these were meant to support the arches on top of which there was the “slab” of 
the firing chamber. Compacted clay forms two massive jutting antae on the front, marking the invert-
ed-V-shaped entrance. A sondage on the floor of the combustion chamber showed that both the floor 
itself and the pillars were periodically raised in new construction phases (at least four were identified 
for the floor only).

In the rest of the terrace, preexisting rooms were used as related facilities. In a unit adjoining the 
kiln (If) the settling and then storage of clay was taking place; here an underground rock-cut cistern 
must have been exploited for the process as well. Later, the cistern was used to dispose of misfired 
vessels, hence the large deposit (in two different and separate heaps), almost exclusively made of LRA1 
(about 800), uncovered here. The crafting must have happened in one of the northern units (Ic), next to 
which a large room (Id) might have been worked as storage for the different materials entering (firing 
wood among the others) and exiting (the crafted and fired amphoras) the workshop. The connection to 
docking or mooring station(s) along the shore is still unclear, but it seems that the amphoras (already 
filled with their content?) were brought outside and toward the sea through narrow passages.

The capacity of this kiln has been calculated in a possible load of up to 250 or 500 amphoras per 
firing process. The workshop fell out of use together with the final abandonment of the whole domes-
tic block investigated so far; the kiln was filled with its (last) firing load when it collapsed; the event 
must have occurred around 630–660.

 Production center 07: Halasarna

Site characterization: Located on the southwestern coast of Cos, Halasarna was a wealthy and well-con-
nected village in the 5th century with a relatively small-scale LRA2/LRA13 production industry. This 
industry suddenly and exponentially grew after a large earthquake and tsunami in 554, and the ceram-
ic repertoire was expanded to include LRA1s and Byzantine Globular Amphoras (BGAs).

https://www.levantineceramics.org/kilns/140-halasarna
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Figure 4. A plan of the residential district by the southern harbor at Elaiussa, location of kiln #06 (= unit Ia). Revised after 
Iacomi 2020: 81, fig. 2.

Figure 5. Kiln #06, from northeast. Photograph by V. Iacomi, after Iacomi 2010: fig. 5.
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Background: The University of Athens has been excavating Halasarna for the past 35 years. A thor-
ough analysis of the LRA1 industry was published in 2010 (Diamanti 2010).

Number of kilns: At least two, but possibly three. One kiln structure has been excavated and another 
is strongly attested through the presence of ceramic wasters, molds, and the peripheral features of 
a ceramic workshop. It has been suggested that a workshop existed near the basilica of presbyter 
Photeinos, but none of our strong indicators are present, and thus it will not be included here (see 
Didioumi 2014: 170, citing unpublished data.

Local fabric: The local fabric at Halasarna is reddish-orange to the naked eye, “moderately hard, with 
few inclusions with the exception of whitish, gray nodules and numerous golden micas (Munsell, red-
dish yellow 5YR 6/6)” (Poulou-Papadimitriou and Didioumi 2010: 742). The concentration of mica is 
characteristic of the local products (see §4.5 for the petrographic details).

Distribution: Caesarea Maritima (Israel; LCP vessel 28119)

LCP contributors: Grady Gillett; Veronica Iacomi

Kiln #01: Aghia Theotis (sometimes called Tsoukalaria, Kaminia, and Liopyra) kiln
Location: In the middle of the modern village Kardamaina, sitting ca. 300 m north of the Early Byzan-
tine basilica of Aghia Theotita (Poulou-Papadimitriou and Didioumi 2015: 401).

Period of activity: Mid-7th century.

Description of the facilities: The kiln is circular with an inner diameter of 2.8 m and a preserved height 
of 1.9 m. The combustion chamber, dug directly into bedrock, was constructed of stone and mortar and 
covered in ceramic plates. North of the kiln, there were four rectangular rooms, some of which were 

Figure 6. Discarded misfired LRA1s from the cistern deposit by kiln #06. Photograph by V. Iacomi, after 
Borgia and Iacomi 2010: fig. 9.

https://www.levantineceramics.org/vessels/28119-caesarea-maritima-5925-514-1073
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
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used for clay preparation as seen by layers of clay on the floor and inside an in situ pithos (Poulou-Pa-
padimitriou and Didioumi 2010: 742).

Typology: LRA1 (referred to as survivals by the excavators, but in the authors’ opinion better fits as type 
B), LRA2 and LRA13 (also known as LRA2C), cooking pots, lamps, and unguentaria. The LRA2 was the 
main product of the workshop during the 5th–6th centuries, and then there was a major transition 
that involved an increase to industrial-level production of LRA1 and LRA13 (Diamanti 2023: 275–82).

Kiln #02: Ancient Halasarna kiln
Location: Roughly “250 m west of the [Aghia Theotita] kiln … and 500 m from the basilica” (Didioumi 
2014: 170).

Period of activity: Second half of the 6th to the first half of the 7th century.

Description of the facilities: The “ducts and tanks” related to a kiln were found by the University of 
Athens team, but not the kiln architecture itself (Papavassiliou and Didioumi 2017: 48)

Typology: Unknown.

 Production center 08: Içmeler, Ismeler

Site characterization: The modern town of Içmeler is located on the southern coast of the Datça Pen-
insula in Turkey. The origin of the site is not well studied, but a long-lived Christian basilica was con-
structed there around the mid-5th century, which aligns with the trend of LRA1 production alongside 
church estates.

Figure 7. Left: a plan of the actual Aghia Theotis kiln; right: a reconstruction of the Aghia Theotis kiln (from Poulou- Papadimitriou 
and Didioumi 2015: fig. 2).

https://www.levantineceramics.org/kilns/178-icmeler
https://www.levantineceramics.org/kilns/178-icmeler
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Background: Empereur and Picon (1989) describe the “poor remains of a small workshop” at Içmeler 
without adding further reference. The site has not been excavated and LRA1 production there has not 
been explored further.

Location: Unknown.

Number of kilns: Unknown.

Period of activity: Unknown.

Description of the facilities: Unknown.

Typology: Unknown.

Local fabric: Unknown.

Distribution: Unknown.

LCP contributors: Veronica Iacomi; Grady Gillett

 Production center 09: Kambos (Lipsi)

Site characterization: Kambos is located on the southern coast of the island of Lipsi. Little is known 
about the history of Lipsi, or Lepsia, apart from its connection to the Calypso myth and its famed 
“brusco-like wine” (Papavassiliou, Sarantidis, and Papanikolaou 2014: 161). It was a part of a series of 
outposts of ancient Miletos, in southwest Turkey.

Background: A rescue excavation that began in 2008 uncovered the LRA1 workshop at Kambos, after 
which a more thorough dig was completed by the Fourth Ephorate of Byzantine Antiquities.

Location: A “considerable distance” from a settlement at Kousselio, on the other side of Lipsi’s small 
bay. It is notably located next to a clay deposit, which might be the source of the raw material potters 
used in the workshop.

Number of kilns: Four.

Typology: Kambos-type LRA1 survival. The excavators described the Kambos products as poorly made 
with little care for symmetry or quality. The pronounced rolled rim and pear-shaped body make Kam-
bos products distinct from other LRA1 survivals.

Period of activity: At least from the mid-7th century onward, but the full lifespan of the workshop 
remains unknown (Papavassiliou, Sarantidis, and Papanikolaou 2014: 161).

Local fabric: “Reddish yellow, mediocre, clean, incorporating whitish small inclusions and abundant 
golden mica (Munsell 5YR, 6/6 or 6/4)” (Papavassiliou, Sarantidis, and Papanikolaou 2014: 160)

Distribution: Emporio; Paphos (based on typology).6

LCP contributors: Grady Gillett; Veronica Iacomi

Kiln #01
Location: West of, almost abutting a larger rectangular structure that might have been the workshop 
storeroom or drying facility (fig. 8).

6. See Ballance et al. 1989: fig. 43.280–81 (LCP vessel 33664); Hayes 2003: fig. 32.341.

https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/kilns/174-kambos
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/vessels/33664-emporio-ballance-et-al-1989-43-280


24 — THE LEVANTINE CERAMICS PROJECT HANDBOOKS – 1

Description of facilities: Rectangular structure measuring 5.3 m × 5.2 m, with walls built of “medium 
and small-sized rubble bound together with pebbles, pottery sherds, and clay mortar” (Papavassiliou, 
Sarantidis, and Papanikolaou 2014: 159). Benches lined the long walls, and there was evidence of a 
central pillar.

Kiln #02
Location: Just south of kiln #01, sitting on a natural clay deposit (fig. 8).

Description of facilities: Rectangular structure measuring 4.2 m × 2.8 m s built on a clay deposit with 
the same masonry as kiln 1. The firing floor was made of “clay plaques and of rectangular blocks coat-
ed with clay,” and the floor from clay and pumice (Papavassiliou, Sarantidis, and Papanikolaou 2014: 
159).

Kiln #03
Location: On the north side of the workshop complex, possibly outside of it (fig. 8).

Description of facilities: This kiln is significantly smaller than the others at 2.1 m × 1.2 m, but con-
structed with the same method as ##1–2. This kiln was seemingly used for the firing of small vessels 
like oinochoai.

Figure 8. A plan of the excavations of the kilns found at Kambos (from Papavassiliou, Sarantidis, and Papanikolaou 2014: fig. 3).
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Kiln #04
Location: At the eastern edge of the workshop complex, built over a clay deposit like kiln #02 (fig. 8).

Description of facilities: Rectangular structure measuring 4.8 m × 3.9 m, and built with mortar-coated 
walls of “medium and small-sized rubble held together by pebbles, pottery fragments, and lime mor-
tar” (Papavassiliou, Sarantidis, and Papanikolaou 2014: 160). This kiln was built on top of a natural clay 
deposit and was used to fire LRA1s, pithoi, and lekanides.

 Production center 10: Karataș

Site characterization: Located at the mouth of the Pyramus River, the area of Karataș was a key hub 
for trade routes into Plain Cilicia from at least the 4th century BCE. The strategically important area 
was occupied by a number of cities and towns before the Roman period, but Magarsos (Antiochia ad 
Pyramum) was the major settlement until the Byzantine times (Hild and Hellenkemper 1990: 335, 
“Magarsos”).

Background: Reported in the survey by Empereur and Picon (1989)

Location: The only available information places the workshop “to the right of the mouth of the Pyra-
mos” (i.e. modern Ceyhan Nehri).

Number of kilns: Unknown.

Period of activity: Unknown.

Description of the facilities: Unknown.

Typology: Fineware and tiles, in addition to LRA1s of an unknown type.

Local fabric: Unknown. However, there are numerous examples of petrographic thin sections and fresh 
break photographs from pottery produced at other sites in Plain Cilicia (e.g., Kinet Höyük).

Distribution: Unknown.

LCP contributors: Veronica Iacomi; Grady Gillett

 Production center 11: Kourion

Site characterization: Located on the northwestern edge of Cyprus’s Akrotiri Peninsula, the urban 
district of Kourion (or Curium) was founded in the Late Bronze Age. The city had significant trade 
contacts with the dominant powers in the eastern Mediterranean and prospered over the following 
centuries, and particularly during the Roman period until an earthquake completely leveled the city 
sometime in the late 4th century (Kaldeli 2008: 59; Costello 2011: 17–39). It already had a Christian 
presence by this point, but when the city was rebuilt a few decades later it was explicitly reorganized as 
a Christian city (Costello 2011: 39–40). Kourion was likely abandoned after the mid-7th century Arab 
raids in the region.

Background: The site has been subject to archaeological excavations for nearly a century, but LRA1 
production was first suggested by Empereur and Picon, who described a workshop outside the city 
(1989: 242). Williams (2005a: 166–67) petrographically analyzed several LRA1 samples from Kourion 

https://www.levantineceramics.org/kilns/179-karatas
https://www.levantineceramics.org/kilns/122-kinet-hoyuk-iron-age-kilns
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/kilns/191-kourion
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and argued that they represented the local Kourion fabric, and that it can be distinguished from Cili-
cian or northern Syrian fabrics.

Location: Unknown—Empereur and Picon report that the workshop was “a few kilometers (km) west 
of the city,” but nothing has been excavated (1989: 242).

Number of kilns: Unknown.

Period of activity: Unknown.

Description of the facilities: Unknown.

Typology: Unknown.

Local fabric: “A hard, rough, sandy fabric, pinkish-white in colour (5YR 8/2). Small to medium-sized 
pieces of white limestone, or sometimes voids with reaction rims, are scattered throughout the fabric, 
together with some small quartz, serpentine, and dark-coloured ferromagnesian minerals” (Williams 
2005a: 166).

Distribution: Unknown.

LCP contributors: Grady Gillett, Veronica Iacomi

 Production center 12: Laggeri

Site characterization: Paros’s location along various maritime trade corridors in the Aegean Sea made 
it a prosperous island with multiple settlements from at least the Late Bronze Age onward. It is home 
to one of the oldest Christian churches in the Aegean (Diamanti 2016: 691). The amphora workshop 
was associated with a near late Roman port from which its products could conveniently be exported, 
since the island was included in the Quaestura justiniani exercitus in the 6th century.

Background: Rescue excavations on Paros unearthed a considerable amount of ceramic wasters and 
debris, and a later rescue excavation revealed two kilns.

Location: Less than 100 m from the coast and very close to the settlement of Laggeri, attested by the 
remains of a few buildings and storerooms of “a very active Late Roman port” (Diamanti 2016: 691).

Number of kilns: At least three, two of which are published.

Period of activity: Late 6th to the late 7th or early 8th century, according to the excavator (Diamanti 
2016). The workshop produced LRA1s (also called the Parian type 1) until the first half of the 7th cen-
tury and LRA13s (Parian type 2) until the end of the workshop’s existence. However, this chronology 
has been challenged, and Poulou-Papadimitriou (2018: 35) asserts that the workshop’s date should be 
pushed back to the second half of the 7th to the 8th century.

Description of facilities: The layout of two of the three kilns is nearly identical: a ca. 7 m × 4 m rect-
angular blueprint with three square piers on each of two opposite walls, which supported arches that 
held the firing chamber floor which lay above (fig. 9).

Typology: The types produced were variations of the LRA1 and LRA 2C (LRA13), which are locally 
called the Parian type 1 and type 2 amphoras, respectively. The Parian type 1 has “a rim diameter of 
7–8 cm, a cylindrical neck up to 10 cm in height, not perfectly but often grooved handles, a cylindrical 

https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/kilns/173-laggeri
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and not so strongly ribbed body of ca. 20 cm diameter at its maximum, and a rounded base” (Diamanti 
2023: 286–87). The Parian type 2 has “an ovoid body, elongated conical neck up to 9–10 cm in height, 
a rim with a maximum diameter of 7–8 cm and sometimes hook-shaped interior, and more horizontal 
and sometimes arched handles that are oval in section and often grooved” (Diamanti 2023: 287–89). 
This local typology is a key piece of data in understanding the transition from the set of common Ro-
man-Byzantine amphoras—the LRA 1 and 2—to a single type, the BGA, in the later Byzantine period.

Local Fabric: “Brown in colour (7 YR 6/6) and quite fine with several calcareous particles, mica flakes 
and other inclusions” (Diamanti 2016).

Distribution: Priniatikos Pyrgos (based on typology; LCP vessel 35016).

LCP contributors: Grady Gillett; Veronica Iacomi

Figure 9. Photographs and drawings of the two published kilns excavated at Laggeri (top, from Diamanti 2023: fig. 16; bottom, 
from Diamanti 2016: fig. 6).

https://www.levantineceramics.org/vessels/35016-priniatikos-pyrgos-klontza-jaklova-2014-fig-8
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
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 Production center 13: Leukos

Site characterization: A port settlement sitting on rugged white cliffs on the western coast of Karpa-
thos, Leukos has been proposed to be the fourth city of the Hellenistic to Classical period tetrapolis on 
the island (Nelson et al. 2015: 321–22). However, the earliest archaeological evidence around the site 
dates to the 1st century. What is certain is that the town flourished as a Christian trade hub (though 
perhaps not a large-scale manufacturer) in the 4th–7th centuries in large part due to the three natural 
harbors near it and its position on intersecting shipping lanes.

Background: An Italian archaeologist suggested Leukos was the fourth city of Strabo’s tetrapolis on 
Karpathos in 1923, a proposal that eventually resulted in a thorough survey of the area from 2008–2011 
(Nelson et al. 2015). The kiln at Leukos, however, was excavated in a separate project conducted by the 
Fourth Ephorate of Byzantine Antiquities in October 2012 (Christidou-Stylianou 2013).

Location: Southwest of the basilica, the kiln is roughly 10–15 m east of Liani Pounta Bay.

Number of kilns: At least one.

Period of activity: 1st–9th centuries. (Christidou-Stylianou 2013; Papavassiliou and Didioumi 2017: 52).

Description of facilities: An exceptionally well-preserved circular updraft-type kiln constructed with 
a combination of limestone rubble, flat clay-coated stones, and clay. The diameter of the upper firing 
chamber is ca. 1.78 m, with walls about 30 cm thick and a perforated firing floor. The combustion 
chamber was not excavated (fig. 10).

Figure 10. Photographs of the kiln at Leukos (left: from Papavassiliou and Didioumi 2017: fig. 10; right: from Nelson et al. 2015: 
fig. 8)

https://www.levantineceramics.org/kilns/187-leukos
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Typology: LRA1 survivals and an unknown short and wide-mouthed amphora type (see Papavassiliou 
and Didioumi 2017: fig. 11, although it must be noted that there are no photographs or drawings of 
pottery found within the kiln).

Local fabric: Unknown.

Distribution: Unknown.

LCP contributors: Grady Gillett; Veronica Iacomi

 Production center 14: Mastichari

Site characterization: Sitting on the northern coast of Cos, a basilica contemporaneous with those at 
Kardamaina and various “Early Byzantine settlements and workshop installations” existed at Mastich-
ari (Poulou-Papadimitriou and Didioumi 2015: 403). The site was inhabited since “the Prehistoric peri-
od,” but well-dated occupation is first attested in the 3rd century BCE (Poulou-Papadimitriou and Di-
dioumi 2015: 411). Throughout its entire inhabitance it seems to have been a small agricultural-based 
village in a fertile area between two streams.

Background: The area was repeatedly excavated by the Fourth Ephorate of Byzantine Antiquities.

Number of kilns: Four kilns, two of which are located within one complex and two immediately adja-
cent but outside of it. LRA1 wasters have, thus far, only been found at Kiln D.

Typology: Tiles, mud brick, LRA1 (unknown type), LRA3, BGA, Bezeczky’s Ephesus 56 amphora, and 
pot stands.

Local Fabric: Sandy with gold mica and gray inclusions, soft and reddish yellow (5YR 6/6, 7/6, and 8/4). 
The slip is brown-red (5YR 5/6), as observed on the LRA3s.

Distribution: Unknown.

LCP contributors: Grady Gillett; Veronica Iacomi

Kiln #01: Kiln A
Location: At the northwestern corner of the unroofed southern wing of the complex, ca. 10 m southeast 
of kiln D and less than 10 m northwest of kiln B.

Period of activity: Perhaps active in the Hellenistic and Early Byzantine periods based on the ceramics 
found within the kiln, but its exact chronology is uncertain.

Description of facilities: A circular updraft kiln constructed with stone, quicklime, clay, and fragments 
of tiles, pithoi, and other vessels. The underground combustion room is 2.20 m in diameter and 1.73 
m tall. Two pillars once supported a vaulted entrance to the kiln, and three equally spaced openings 
allowed air into the firing chamber (fig. 11).

Typology: Mud bricks, tiles, and an unidentified combed Byzantine ware.

Kiln #02: Kiln B
Location: Near the southern edge of the unroofed southern wing of the complex, less than 10 m south-
east of kiln A.

https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/kilns/188-mastichari
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
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Period of activity: Certainly in use until the early 7th century, though it is unclear when production 
began.

Description of facilities: A circular updraft kiln constructed with mud bricks. The structure is 2.90 m in 
diameter with a tile-paved stoking channel projecting out to the north. Near the channel were “shal-
low pits with combustible material,” perhaps used to start the fires used to stoke the furnace (fig. 11; 
Poulou-Papadimitriou and Didioumi 2015: 408).

Typology: Mud bricks and tiles.

Kiln #03: Kiln C
Location: Outside and east of the complex where kilns A and B were found.

Period of activity: Early Byzantine period.

Figure 11. Plan of the ceramic workshop at Mastichari, showing the larger complex (top right) and individual kilns. After Poulou-
Papadimitriou and Didioumi 2015: figs. 8–11.
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Description of facilities: A rectangular updraft kiln with a firing floor supported by pillars (fig. 11).

Typology: Tiles and an unidentified combed Byzantine ware.

Kiln #04: Kiln D
Location: Kiln D is the northernmost at Mastichari, and sits in a northwest–southeast-oriented wing 
connecting the northern and southern portions of the complex.

Period of activity: Natalia Poulou-Papadimitriou and Sophia Didioumi propose that this simple kiln 
operated “only in prehistoric times” (2015: 411), but we find this hypothesis incomplete. Several intact 
LRA3s were found inside it and LRA1, LRA3, and Bezeczky’s Ephesus 56 type amphoras were found 
to the west of kiln D, all of which are dated to the late 4th to early 7th century. It could be that this 
former kiln, unused in early Byzantine times, was used as a dump for products of the other kilns, but 
the authors do not describe the stratigraphy within the kiln.

Description of facilities: A basic kiln with minimal architecture, made from a shallow firing pit dug into 
the earth and lined with clay, heated by a combustion pit adjacent to it (fig. 11).

Typology: If kiln D was in fact active in the 4th–7th centuries, LRA3s were probably produced there, 
and LRA1 and Bezeczky’s Ephesus 56 as well.

 Production center 15: Nea Paphos

Site characterization: Nea Paphos sits on a natural harbor on the southwestern coast of Cyprus, mak-
ing it an active trade hub throughout most of its occupation. The city was a wealthy and cosmopolitan 
administrative center on the island in the Late Roman period, though no longer the rich capital, as it 
had been in from the 3rd century BCE to the 4th century CE (Kaldeli 2008: 52).

Background: Unfortunately, the LRA1 workshop at Paphos was found after most of it had been com-
pletely destroyed by a hotel development in 1988–1989. Dr. Demetrios Michaelides was nearby and 
luckily stopped the workers before the kiln was entirely lost.

Location: The kiln at Paphos was “built outside the city walls, fairly far from the harbor but very near 
the coast … right next to the area that was extensively used during the Hellenistic and Roman periods 
as a cemetery” (Demesticha and Michaelides 2001: 290).

Number of kilns: Only one kiln was excavated, but the excavators proposed that more likely existed 
and were destroyed by the same development that destroyed most of the single known kiln (Demes-
ticha and Michaelides 2001: 290).

Period of activity: Unknown. Due to the cemetery immediately adjacent to the kiln, it is assumed that 
the structure was built after the 3rd century when the cemetery fell out of use.

Description of facilities: The kiln was built from soft bricks, stone, plaster, and amphora fragments 
against a preexisting stone wall. The floor of the underlying furnace (?) was a curved depression sunk 
directly into bedrock, above which were five brick pillars that supported the kiln’s firing floor. A tunnel 
connected this area to a stone “upside down truncated cone, and its bottom opened into the under-
structure of the kiln” (Demesticha and Michaelides 2001: 290). Because the kiln was built between the 
coast and the cemetery complex, the potters probably did not collect their clay on site (fig. 12).

https://www.levantineceramics.org/kilns/14-paphos-lra1-kiln
https://www.levantineceramics.org/kilns/14-paphos-lra1-kiln
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Typology: LRA1, LRA13 (also known as LRA2C), and potentially Oziol’s type 19 lamps (Demesticha and 
Michaelides 2001: 290). The LRA1s have necks of two different shapes: (1) narrow and slightly conical, 
and (2) broader, lower, and cylindrical. The excavators identified the LRA1s as Riley’s type A, but it 
seems to us that our type B was also produced here.

Local fabric: The ware is hard, light brown to red in color, with many medium red and black inclusions 
and small lime inclusions, often densely concentrated close to the surface, sparse dark brown pieces. 
See §4.1 for petrographic analysis of Paphian LRA1s or on the LCP as Cyprus/Mamonia Complex/cal-
careous clay/carbonates, quartz, ophiolitic suite.
Distribution: Unknown.

LCP contributors: Stella Demesticha; Anthi Kaldelis; Grady Gillett; Veronica Iacomi

 Production center 16: Saint Jeremiah’s Monastery

Site characterization: The monastery, part of a larger Coptic Christian settlement near Saqqara in 
Egypt, dates from the end of the 5th to the mid 9th century. The site was home to a small self-sustain-
ing Christian community, likely not just monks but women as well.

Background: The ceramic workshop was discovered in a test pit, and excavated in 1988–1989. The re-
sults were published by Holeil Ghaly in 1992 who called for further research of the area to clarify the 
chronology, but nothing has been published since.

Location: Southwest of the monastery, roughly “200 m from the Unas Valley Temple” (Ghaly 1992: 161).

Number of kilns: Eight kilns have been found at the workshop, but only six are described by Ghaly, the 
other two being “kilns of middle size … west of this area” (1992: 161).

Figure 12. Photographs of the kiln excavated in Paphos (left: from Demesticha 
and Michaelides 2001: fig. 3; right: from Demesticha and Michaelides 2001: 
fig. 4).

https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/contributors/200-stella-demesticha
https://www.levantineceramics.org/contributors/149-anthi-kaldelis
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/kilns/184-saint-jeremia-s-monastery
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Typology: The productions of individual kilns cannot cur-
rently be distinguished. Overall, the workshop produced 
coarse tablewares, including plates and shallow bowls; cook-
ing pots; painted water jugs, featuring geometric and floral 
motifs; thick basins; and LRA1 type B (LCP vessel 30652).

Period of activity: The workshop is “older than the 6th cen-
tury,” and the associated ceramic assemblage (including 
LRD, and North African “sigillée claire D”) generally dates 
to the 5th–7th centuries (Ghaly 1992: 161). It is unclear if all 
the workshop’s kilns are contemporaneous or not, and the 
chronology of each kiln cannot currently be distinguished. 
The close proximity of six of the kilns may suggest they 
were not all operating synchronously. The site was aban-
doned around 850 (Ghaly 1992: 171).

Local fabric: Alluvial clay, commonly known as Nile silt, 
tempered with straw (see §4.6 for a petrographic descrip-
tion).

Distribution: Dime / Soknopaious Nesos near Fayyum (Ca-
puto and Davoli 2023: 741), Kellia, and Baouît (Marchand 
and Dixneuf 2007: 316).

LCP contributors: Grady Gillett, Veronica Iacomi

Kiln #114
Location: At the northwestern corner of the structure which enclosed the workshop, ca. 2 m northwest 
of kiln 118.

Description of facilities: The floor was dug into the ground, and walls were built from “half bricks” but 
did not wrap around the entire kiln—the east side was open, presumably for loading fuel (Ghaly 1992: 
161).

Kiln #116
Location: In the southwestern corner of the workshop, ca. 1.5 m southwest of kiln 117.

Description of facilities: Constructed with three round walls roughly 1.2 m in diameter, with no ev-
idence for “distinction between the fuel room and the firing chamber” (Ghaly 1992: 161). The space 
between the second and third walls was filled with sand. There were two openings, one in the east and 
one in the west.

Kiln #117
Location: About 1.5 m northeast of kiln 116.

Description of facilities: This kiln is a “kind of hole dug in the ground but consolidated with mudbrick” 
(Ghaly 1992: 163). The structure was one meter in diameter, and potentially used to create lime.

Figure 13. Plan showing the layout of the ceramic kilns 
within the monastery (from Ghaly 1992: fig. 1).

https://www.levantineceramics.org/vessels/30652-saqqara-f16
https://www.levantineceramics.org/wares/160-late-roman-d-e-cypriot-red-slip-lrd-e-crsw
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
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Kiln #118
Description of facilities: 1.2 m wide and constructed of bricks, this kiln is not described in detail by the 
author but seems to have been used as a refuse pit after it went out of use.

Kiln #121
Location: In the northeast corner of the workshop, ca. 4 m east of kiln 114.

Description of facilities: Was built in an abandoned mud-brick room in which what had once been the 
door was repurposed to form the access hole to stoke the fuel chamber. The firing floor had many per-
forations in it, which were created by using the necks of vessels. In addition to these holes, trapezoidal 
shapes “flues” (0.12 m × 0.27 m at the base and 0.15 m × 0.25 m at the top) allowed more hot air to 
travel between the fuel chamber and the firing room.

 Production center 17: Seleucia Pieria

Site characterization: Seleucia Pieria was founded as a port city in the late 4th–early 3rd century BCE, 
and several decades later became the chief port of Antioch. The city was an important node in eastern 
Mediterranean exchange, despite recurring problems with its harbor silting up, up until the early to 
mid 6th century when multiple earthquakes ravaged the city to the point of abandonment in the late 
6th century (Erol and Pirazzoli 1992: 320–25).

Background: Reported in the survey by Empereur and Picon (1989), who identified it based on a large 
deposit of wasters.7

Location: Wasters were noted over an area larger than a dozen hectares, by the west and southwest 
limits of the kothon of the ancient harbor, outside the walls.

Number of kilns: Unknown.

Period of activity: Unknown.

Description of the facilities: Unknown.

Typology: Unknown.

Local fabric: “A hard, rough sandy fabric, ranging in colour from pinkish-white (Munsell 7.5YR N8-8/2) 
to reddish brown (2.5 YR 6/4). Many large dark green to black glassy grains of pyroxene are scattered 
throughout a fairly clean-looking matrix. In thin section this fabric is characterized by the large size 
(some grains are over 0.70 mm across) and frequency of green and colourless pyroxenes. Also present 
are some small fragments of lava, discrete grains of potash and plagioclase feldspar, shreds of mica, 
a little serpentine, cryptocrystalline limestone, or voids with reaction rims where the limestone body 
has dissolved out, and some opaque iron oxide. These are all set in a groundmass of silt-sized quartz 
grains” (Williams 2005a: 163)

Distribution: Unknown.

LCP contributors: Grady Gillett, Veronica Iacomi

7. Fresh break photographs of an LRA1 recovered from Seleucia by Empereur and Picon are available on the ADS database, though 
it is unclear if this specimen is also hypothesized to be a local product.

https://www.levantineceramics.org/kilns/180-seleucia-pieria
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://archaeologydataservice.ac.uk/archives/view/amphora_ahrb_2005/specimens.cfm?id=236
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Notes: Paul Reynolds (2005: 566) has challenged Empereur and Picon’s identification of an LRA1 work-
shop at Seleucia Pieria, arguing that: (1) he did not observe any wasters when he conducted a pedes-
trian survey of the site and, (2) what they observed might have been a warehouse or storage depot for 
the busy port city. However, it cannot be ruled out that ruins visible in the 1980s disappeared at the 
progressive growth of the modern urban center (see the considerations in this regard by Empereur and 
Picon 1988, and by Pieri 2007b).

 Production center 18: Soli-Pompeiopolis

Site characterization: Located on a harbor at the border between Rough and Plain Cilicia, settlement at 
Soli-Pompeiopolis dates back to at least the 2nd millennium BCE. Deserted in the 1st century BCE, the 
city (then called Soloi) was rebuilt as Pompeiopolis and prospered under Roman and Byzantine rule 
until destroyed by early 6th century earthquakes, the same that wrecked Seleucia Pieria. It remained 
abandoned until the 19th century (Sarıkaya Levent 2022: 276–78).

Background: First identified as a kiln site by Empereur and Picon’s survey (their ‘Soles-Ouest’ kiln).8 
LRA1 production was confirmed by Caroline Autret in 2009–10 (Autret, Yaǧci, and Rauh 2010).

Location: The Soli-Pompeiopolis workshop was close to the harbor, “100 m west of the [city’s] ancient 
harbor mole” and ca. 650 m from “the center of Soli itself” (Autret, Yaǧci, and Rauh 2010: 203–4).

Number of kilns: Unknown, but perhaps two. Empereur and Picon write that they observed “double 
installation” at the site during their survey, but then only describe a single kiln (1986: 241). Excavations 
in the 21st century revealed no intact kiln structures.

Period of activity: Based on the morphological features of the examples studied, the LRA 1 production 
at Soli-Pompeiopolis began around the late 4th or early 5th century, and continued up to the early 7th 
century.

Description of facilities: Unknown, as construction work destroyed any kiln structures.

Typology: Production started with LRA1 type A and expanded with LRA1 type B. The workshop also 
produced roof tiles and basins with a Y-shaped rim in section. Amphora stands were also manufac-
tured, which is similar to the production of both amphora and stand at Elaiussa Sebaste, situated 
about 45 km southwest along the shore.

Local fabric: The entire assemblage exhibits a relatively fine fabric with color ranging from a yellowish 
beige (5Y 7/3–8/3) to a somewhat orange-beige tint (10YR 6/4). All samples exhibit sparse, very fine 
fragments of silvery micas, very fine brown speck inclusions, as well as small lime holes. Some sherds 
also display grayish-white inclusions (LCP vessels 20496, 20497).

Distribution: LRA1s that match the macroscopic fabric characteristics of Soli-Pompeiopolis have been 
identified in Cyprus, Cilicia, Yassı Ada, Egypt, Crete, Crimea, Moesia (?), Thrace, and Dalmatia (see 
Autret 2022: 166–68; note that these parallels are tentative and have not been petrographically con-
firmed).

LCP contributors: Caroline Autret, Grady Gillett, Veronica Iacomi

8. Fresh break photographs of LRA1s recovered from Soli-Pompeiopolis by Empereur and Picon are available on the ADS database, 
though it is unclear if these specimens are also hypothesized to be local products.

https://www.levantineceramics.org/kilns/11-soli-pompeiopolis-lra1
https://www.levantineceramics.org/vessels/20496-soli-ks-25
https://www.levantineceramics.org/vessels/20497-soli-ks-26
https://www.levantineceramics.org/contributors/157-caroline-autret
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://archaeologydataservice.ac.uk/archives/view/amphora_ahrb_2005/specimens.cfm?id=236
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Notes: A note from the excavator, Caroline Autret: “I should specify that so far only a short study of 
the Soli kiln site has been done, so the results presented here are preliminary. There are not yet any 
drawings due to lack of time. Research should be continued in order to identify the locally manufac-
tured typology. It would also be very helpful for the identification of local ceramics to conduct analyses 
of the clay composition, and if possible to compare them with other LRA 1 manufactured along the 
shore of Cilicia.”

 Production center 19: Tarsus

Site characterization: Located on the Cydnus River (modern Tarsus Çayï), Tarsus has been occupied 
since the 3rd millennium BCE and was consistently the major center and/or administrative capital of 
the Cilician plain from the 5th century BCE through the Roman period (a general overview, despite 
being outdated, is in Hild and Hellenkemper 1990: 428–39). The city’s location on the river made it a 
de facto port.

Background: The scanty remains of a kiln were identified by Empereur and Picon (1989) near the Kleo-
patra Kapısı (Cleopatra’s Gate).

Location: At a close distance from the Kleopatra Kapısı, almost by the ancient wall.

Number of kilns: Unknown.

Period of activity: Unknown. Nonetheless, it seems worth noting that early Type A LRA1s (termed pro-
to-LRA1s by the excavators) have been recently found in urban excavations by the northern sector of 
the city; interpreted as an import from Elaiussa on the basis of macroscopic observation of their fabric 
(a hypothesis that would require further investigation), they represent a good indicator of the very 
early presence of the amphora at Tarsus (cf. Alkaç-Işık and Adibelli 2024, who seem not to be aware of 
a local Tarsus production of LRA1s; LCP vessel 33435).

Description of the facilities: Probably disappeared without being documented, as already in the 1980s 
Empereur and Picon stressed the impact of modern urbanization on the site.

Typology: Unknown.

Local fabric: Unknown. However, ceramics produced in Iron Age Tarsus kilns have a medium to fine 
fabric with “diverse mineral temper[s], probably natural in the alluvial clays carried by the rivers” (see 
Cilician Iron Age Plain Ware produced in Tarsus on the LCP).

Distribution: Unknown.

LCP contributors: Grady Gillett, Veronica Iacomi

 Production center 20: Yumurtalik/Aigai (Cilicia)

Site characterization: Known as Aigai in antiquity, the pre-Seleucid history of the ancient city is not 
well understood. Located on a natural harbor on the western side of the Gulf of Iskenderun, Yumurta-
lik grew from a small village in the 1st century to an important city well integrated with the militant, 
economic, and religious infrastructure of Cilicia in the Late Roman to Byzantine period (Hild and 
Hellenkemper 1990: 160–64).

https://www.levantineceramics.org/kilns/177-tarsus-kleopatra-kapisi
https://www.levantineceramics.org/vessels/33435-tarsus-alkac-isik-and-adibelli-2024-fig-9
https://www.levantineceramics.org/wares/917-cilician-iron-age-plain-ware
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/kilns/176-yumurtalik
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Background: In their survey, Empereur and Picon (1989) identified two kiln sites—one located east of 
the city’s harbor and the other “2 km from the city”—which produced LRA1s, after earlier pseudo-Coan 
and Dressel 4 amphora manufacturing. More recent investigations at Yumurtalik have located two 
discrete deposits of LRA1 wasters, one sitting one kilometer east of Aigai near the Ayaş Hotel and the 
other 200 m east of the Ayaş Hotel, at a site called Domuz Burnu (“pig cape” or “pig snout” in Turkish; 
Şenol and Alkaç 2017).

Number of kilns: Two.

Typology: LRA1 type B.

Local fabric “A hard, rough sandy fabric, ranging in colour from pinkish-white (7.5YR 8/2) to pink-
ish-grey (5YR 7/2). This fabric is much more granular in texture than [Seleucia Pieria and Arsuz], with 
a visibly much higher small white limestone content or voids with reaction rims. Small dark-coloured 
pyroxene and reddish serpentine can also be seen” (Williams 2005a: 166).9 In their analysis, Ahmet 
Kaan Şenol and Erkan Alkaç found a very similar fabric at Aigeai, which contained “common white 
limestone, a little mica and round cryptocrystalline limestone, with less reddish serpentine, iron oxide 
and grains of quartz. These amphoras are coated with a thin white coat and the fabrics range from 
light brown to yellowish-red, due to different firing” (Şenol and Alkaç 2017: 833).

Distribution: Unknown.

LCP contributors: Grady Gillett, Veronica Iacomi

Kiln #01
Location: 200 m east of the Ayaş Hotel at a place called “Domuz Burnu.”

Period of activity: Mid-5th to 6th century.

Description of the facilities: Wasters deposit.

Kiln #02
Location: Near the Ayaş Hotel in Yumurtalik.

Period of activity: Mid-6th to 7th century.

Description of the facilities: Wasters deposit.

 Production center 21: Zygi-Petrini

Site characterization: Zygi-Petrini is located ca. 17 km east of Amathus at the mouth of the Vasilikos 
Valley on the southern Cypriot coast. It was a small village during the late Roman period, probably not 
much bigger than two hectares, that likely engaged in maritime trade and cabotage through a small 
“opportunistic port” (see Leidwanger 2013a).

Background: The Maroni Valley Archaeological Survey Project (MVASP) discovered a kiln and in situ 
LRA1s at the site in 1990 (Manning et al. 2000).

9. Fresh break photographs of LRA1s recovered from Yumurtalik are available on the ADS database, though it is unclear if these 
specimens are also hypothesized to be local products.

https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/kilns/139-zygi-petrini
https://archaeologydataservice.ac.uk/archives/view/amphora_ahrb_2005/specimens.cfm?id=236
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Figure 14. Photographs, drawings, and profiles of the LRA1 kiln at Zygi. Top left: photograph of kiln before cleaning; top right: 
close-up photograph of kiln after cleaning; bottom left: drawing of the surviving kiln architecture; bottom right: profile of the kiln 
and surrounding strata (from Manning et al. 2000: figs. 8.1, 8.4, 10, and 6, respectively).

Location: When the kiln was discovered, it was on the western side of the site, directly on a coastal 
scarp against the sea. Coastal erosion over the past two decades has destroyed the kiln site, and no 
sign of it was visible when one of the authors examined it in 2022 (G.G.).Number of kilns: One.

Period of activity: 6th–mid-7th century, perhaps with more production occurring in the 7th century.

Description of facilities: Geomagnetic surveys and excavation at Zygi-Petrini revealed at least seven 
multiroom buildings and a “standard updraught type” kiln structure (Manning et al. 2000). Built of 
roughly hewn river stones, boulders, and gypsum rocks, the stone components of the wall were fixed 
together with mortar and lined with mud brick. The inner kiln chamber was rectangular and connect-
ed to a plaster-lined firing chamber. There were open and covered courtyard areas southwest of the 
kiln that likely operated as working or storage facilities for the kiln (fig. 14).

Typology: LRA1 type C (Pieri 2005a sous-modules)

Local fabric: The excavators distinguished two fabrics in their excavation: (1) “Brown-red with many 
small dark inclusions, scarce white ones, often with small pieces of clay in the matrix” and (2) “light 
brown to buff, relatively condensed with various small inclusions (red, white, dark)” (Manning et al. 
2000: 251). Later analyses show that the latter is the primary local fabric, ranging from light brown or 
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buff to gray-green, with mostly dark inclusions visible to the naked eye. The fabric is nearly identical 
to that of Amathus (see §4.2).

Distribution: Unknown, but see §4.2

LCP contributors: Stella Demesticha; Maria Dikiomitou Eliadou; Grady Gillett; Veronica Iacomi; Paula 
Waiman-Barak

 §3.2. Some Considerations on Production

A single aspect is shared by all production centers: proximity to water transport. Most work-
shops are situated near harbor facilities or close to the shore. The two exceptions (Saint Jere-
miah’s Monastery and Tarsus), both lay by a major river that allowed easy access to the wid-
er Mediterranean network. Four production centers (Delice, Elaiussa, Halasarna, and Zygi-Petrini)  
share proximity to both a harbor and a river or freshwater streams facilitating efficient connections 
with the hinterland where raw materials and produce came from.

While the linked agricultural activities that lay behind the LRA1 production have not yet been well 
investigated (for the hinterland of Elaiussa, see Baratta 1999; Iacomi and Cassiani 2016), it seems clear 
that urban centers represented the system’s primary nodes—at least 13 of the attested workshops are 
located by major settlements (Amathus, Antiocheia, Elaiussa, Halasarna, Karataş, Kourion, Laggeri, 
Leukos, Paphos, Seleucia Pieria, Soli, Tarsus, Yumurtalik).

In a couple of cases, kilns were built in these cities’ previously undeveloped, peripheral, or dis-
missed areas with marginal perceived economic value (see Elaiussa and Paphos). There are six work-
shops near small settlements or villages—enough to indicate that rural sites were also important actors 
in LRA1 production (Apolakkia, Arsuz, Delice, Içmeler, Mastichari, Zygi-Petrini). Interestingly, there 
is evidence that workshop infrastructure at both urban and rural sites, but particularly the latter, was 
tied to the early Christian church. This correlation is seen at Içmeler and Mastichari, which were es-
sentially the agricultural estates of local churches, and of course at Saint Jeremiah’s monastery. LRA1 
manufacturing has also been proposed at a basilica in Halasarna (though this locale does not meet our 
criteria). Data from many inscriptions on LRA1s (see ch. 5) also illustrate the influence of ecclesiastical 
institutions, showing Christian textual formulas or symbols. In some cases the church might have con-
trolled the entire “vertical supply chain”: from viniculture to grape harvesting to wine pressing, from 
the production of the containers to ship the wine to the marketing of that wine to consumers. The 
captain of the Yassi Ada ship may have even been a church official, as suggested by an inscription on 
board reading “Georgiou Presbyterou Nauklerou” (Bass and van Doornick 1982: 314; full discussion in 
van Doornick 2015: 205–6).

Examining the layout of LRA1 workshops in closer detail, we see variability especially among the 
kilns. All are circular at Halasarna and Leukos, as are some at Saint Jeremiah’s (kilns #116 and #117) 
and Mastichari (kilns A and B). Others are rectangular, such as those at Elaiussa (whose kilns all con-
form to the same layout), Kambos, Laggeri, and Paphos. Kiln construction also differs. Some are made 
from river stones, mud bricks, ceramic sherds, partially hewn in bedrock, or any combination of them. 
However, nearly each excavated kiln operated in the same way: an updraft-style kiln in which fuel was 
loaded into a lower combustion chamber and stoked, transferring heat through a gridded floor into the 
ceramic firing chamber. Kiln #06 at Elaiussa offers a rare complete picture of the chaîne opératoire of 

https://www.levantineceramics.org/kilns/175-amathus
https://www.levantineceramics.org/contributors/200-stella-demesticha
https://www.levantineceramics.org/contributors/184-maria-dikomitou-eliadou
https://www.levantineceramics.org/contributors/733-grady-gillett
https://www.levantineceramics.org/contributors/1318-veronica-iacomi
https://www.levantineceramics.org/contributors/212-paula-waiman-barak
https://www.levantineceramics.org/contributors/212-paula-waiman-barak
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Figure 15. Maps of all known production centers, according to our three criteria. (1) Geographic distribution; (2) Cilician and Cypriot 
workshops; (3) Aegean workshops.

1

1

production, with a clay settling tank and related storage and crafting rooms. Unfortunately, it remains 
an isolated case, to which we can add only the clay deposit noted by the excavators at Kambos.

Finally, the last and possibly most important element to consider is the attested chronology, which 
represents a key factor for the evaluation of the historical dynamics behind LRA1 production. Based 
mainly on those workshops with relatively well-established chronologies, LRA1s were first made in 
Cilician sites during the late 4th century (Antiocheia ad Cragum; Elaiussa; Soli), while an early begin-
ning in the Dodecanese remains undetermined. Over the course of the 5th century, production began 
at other Cilician and Aegean centers (Yumurtalik, Halasarna). In the (late?) 6th century production be-
gan in Cyprus as well (Amathus; Zygi-Petrini), and developed further in the Aegean into the Cyclades 
(Laggeri, Mastichari). By the mid-7th century, some of the Cypriot (Amathus; Zygi-Petrini), Aegean 
(Halasarna, Mastichari), and maybe Cilician (Soli; Yumurtalik ?) workshops came to an end, while oth-
er Cilician workshops remained active (Antiocheia; Elaiussa Sebaste), and production started in a new 
Aegean center (Kambos, and potentially Leukos). By the end of the second third of the 7th century, 
the last operating kiln at Elaiussa Sebaste was abandoned abruptly. Production continued along the 
western coast of Cilicia and in the southern Aegean with LRA1 survivals (Antiocheia ad Cragum and 
Delice in Cilicia; Kambos and Laggeri in the Aegean), which seem to flourish up to the 8th century and 
possibly even later (see §10.1 for maps, tables, and diagrams on production).

https://umap.openstreetmap.fr/en/map/production-centers-localisation_1039699#6/34.976/31.772
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See caption on previous page
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Although the identification of the direct precursor of LRA1s remains a matter of debate,10 the 
beginning of the Cilician centers’ activities confirms the chronology of the earliest vessels we can le-
gitimately call “LRA1s” (Opaiț 2010: 1017) in the middle/third quarter of the 4th century. Cypriot and 
Aegean production would start roughly 150 years later, with the floruit in the mid-6th century concur-
rently with the creation of the quaestura exercitus. The turbulent changes of the mid–late 7th century 
resulting from the Islamic Conquest in the Levant and the repeated Arab raids in both Cyprus and 
Eastern Rough Cilicia (i.e., Cilicia I and Isauria) led to the contraction and/or abandonment of many 
coastal urban settlements and widespread socioeconomic reconfiguration. Could these shifts have been 
the driving force behind the appearance of new production centers further west, like Western Rough 
Cilicia and in the Aegean, where production could be sustained under a less threatened Byzantine 
administration? It seems plausible, especially considering that these same Aegean workshops—which 
were also mass-producing LRA2 and LRA13s—gradually combined certain characteristics of different 
amphoras in their repertoire to form the BGA, the dominant maritime transport container of the 8–9th 
century Byzantine Empire like the LRA1s had been in the 4th–7th centuries (Poulou 2017).

10. A good assessment of the questions in light of recent discoveries at Taposiris is in Marchand, Reynolds and Bomin 2022. See also 
the chart for a proposed evolution of LRA1s from earlier forms in Reynolds 2018: 359, fig. 12.5.
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 Chapter 4. Petrographic Data

As detailed in chapter 3, LRA1 production sites are primarily clustered in Cilicia, Cyprus, and the southern 
Aegean, with others in the western littoral of Anatolia, Lower Egypt, and northern Syria. Ongoing work 
in the southern Aegean is highlighting both that production extended further west and perhaps for over 
a century later than previously thought. The study of each centers’ typical clay petro-fabrics is one of the 
key themes of current LRA1 research, particularly because the combination of calcareous clay, ophio-
lite-derived minerals, and igneous rock that characterizes many LRA1 fabrics is commonplace in both Cili-
cia and Cyprus, thus requiring high-resolution analysis to differentiate them. Notable exceptions are the 
variety of micaceous fabrics of southwest Turkey and the Aegean—including the workshops Halasarna,  
Kambos, and Laggeri (Diamanti 2010: figs. 15–16; Papavassiliou, Sarantidis, Papanikolaou 2014; Dia-
manti 2023). In this chapter, we identify and describe LRA1 petro-fabrics that can be clearly demon-
strated to originate in a specific geological area; in other words, the results of petrographic analysis 
(with a polarized light microscope, not macroscopic analyses with a magnifying glass) conducted on 
LRA1 specimens, primarily those excavated in the context of a local production center. The two excep-
tions to this rule are:
1. 	 The “Nile Clay” petro-fabric family, where the local LRA1 products have not been analyzed pe-

trographically but are included here because the petro-fabric family itself is well known through 
years of detailed study, and

2. 	 The Carmel Coast red hamra which has been identified in LRA1s and has been proven to be a local 
petro-fabric, although no production center in the coastal southern Levant is currently known.

Notably, there are far fewer LRA1 petro-fabrics that can be confidently connected to known pro-
duction centers than there are known petro-fabrics overall; this is a gap in the research that remains 
understudied and should be a target for future analyses.

 §4.1. Paphos Petrographic Characteristics and Distribution

Paphian products may be identified via their yellowish color in both plane polarized light (PPL) and 
cross polarized light (XPL), a result of the calcareous and bioclastic clay that is available in marls near 
Paphos. There is a wide range of materials included in the aplastic components, such as shell, micro-
fossils, chert, red serpentine, and pillow lavas. These components usually occupy 15–25% of the total 
fabric, are moderately to poorly sorted, and range from subangular to rounded in shape. These char-
acteristics align with the raw clays and parent rock in the vicinity of Nea Paphos, sourced from the 
Mamonia Complex. Petrographic analysis of these local rocks and sediments conducted by one of the 
authors matched with the main compositional features of locally produced LRA1s, providing a good 
template for identifying Paphian types at any consumption site.1 Two LRA1s found in Israel (Sepphoris 
[LCP vessel 27979] and Caesarea Maritima [LCP vessel 28117) appear very similar to this fabric, but 
are distinct enough to suggest a different chaîne opératoire or slightly different raw material selection.

1. Local clays, sediments, and LRA1s from the Cypriot production centers were made available to us thanks to the generous contri-
butions and guidance of Stella Demesticha, Maria Dikomitou-Eliadou, Paula Waiman-Barak, and Zeza Zomeni.

https://www.levantineceramics.org/vessels/27979-sepphoris-77-1645-2
https://www.levantineceramics.org/vessels/28117-caesarea-maritima-5925-514-1023
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			         Figure 16. Fresh break photographs and petrographic thin sections 
			         of two LRA1s produced in Paphos (from Gillett 2023: fig. 17).

Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Cyprus/Mamonia 
Complex/calcareous 
clay/carbonates, 
quartz, ophiolitic 
suite

Paphos Highly 
calcareous, light 
reddish brown to 
tan yellow-brown 
fabric in PPL, 
yellow in XPL

Silty (15–20%), 
including iron 
nodules, quartz, 
mica, limestone, 
and feldspar

Shell, 
foraminifera, 
limestone, 
serpentine, 
quartz, pillow 
lava, chert

A silty fabric with 
many bioclastic 
inclusions and 
a wide array 
of igneous, 
sedimentary, and 
meta-morphic 
components

 §4.2. Amathus and Zygi-Petrini Petrographic Characteristics and Distribution

LRA1s from Amathus and Zygi-Petrini cannot be distinguished via petrography due to their close 
proximity in the same geological area. The petro-fabric associated with this area is quite characteris-
tic, featuring greenish-gray to brown calcareous clay that is frequently sintered or vitrified from high 
firing temperatures and/or duration. The variability in color is also likely due to firing temperature and 
time (see Erten et al. 2004). The aplastic components present in the fabric are primarily minerals de-
riving from ultramafic rocks from the Troodos Mountains, including pyroxene, pillow lava, and basalt. 
Calcareous grains, like micritic limestone and microfossils, are also common throughout the fabric. 
This collection of sand-size grains tends to fall into two clear morphological categories, either very an-
gular or well-rounded, though both are often stained with iron. Analysis of fluvial soils and bentonitic 

https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/petrofabrics/218-cyprus-mamonia-complex-calcareous-clay-carbonates-quartz-ophiolitic-suite
https://www.levantineceramics.org/kilns/14-paphos-lra1-kiln
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clays around the two production centers and cross-examination with locally made LRA1s confirmed 
that this petro-fabric can be tied to Amathus and Zygi. While this petro-fabric’s appearance may seem 
unique and easily identifiable with the naked eye, microscopic examination is vital, as fabrics that have 
been hypothesized to originate in other regions, such as Sinop on the Black Sea, appear very similar. A 
LRA1 of this petro-fabric has been found at Ashkelon (LCP vessel 28238).

Figure 17. Fresh break photographs and petrographic thin sections 
of an LRA1 produced in Amathus (left) and another produced in 
Zygi (right) (from Gillett 2023: fig. 18).

Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Cyprus/Eastern 
South Coast/
Pakhna Basin/river 
lithology

Amathus and 
Zygi-Petrini

Calcareous, 
usually highly 
fired, which 
results in a gray-
green color in 
PPL, gray in XPL

Ca. 5% silt, 
consisting 
primarily of iron 
nodules and 
some quartz

Pyroxenes, pillow 
lava, and basalt 
grains dominate

A fine carbonatic 
clay tempered 
with weathered 
material from 
the Troodos 
Mountains

 §4.3. Cilician (Elaiussa Sebaste?) Petrographic Characteristics and Distribution

Petrographic analyses of petro-fabrics and local clays from Cilician LRA1 workshops are rare (but 
see Burragato et al. 2007 for a characterization of petro-fabrics at Elaiussa Sebaste). However, recur-
ring patterns observed in imported LRA1s’ fabric excavated in other areas closely align with both the 
known petrographic traits of Elaiussa’s products as well as the regional geology in eastern Cilicia. 
Furthermore, an imported LRA1 excavated in Sepphoris, analyzed by one of the authors (G.G., LCP 

https://www.levantineceramics.org/vessels/28238-ashkelon-a16-85-38-54-l2-46
https://www.levantineceramics.org/petrofabrics/81-cyprus-eastern-south-coast-pakhna-basin-river-lithology
https://www.levantineceramics.org/petrofabrics/81-cyprus-eastern-south-coast-pakhna-basin-river-lithology
https://www.levantineceramics.org/petrofabrics/81-cyprus-eastern-south-coast-pakhna-basin-river-lithology
https://www.levantineceramics.org/petrofabrics/81-cyprus-eastern-south-coast-pakhna-basin-river-lithology
https://www.levantineceramics.org/kilns/175-amathus
https://www.levantineceramics.org/kilns/139-zygi-petrini
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vessel 27983), was preliminarily identified as an Elaiussa product by petrographers studying that as-
semblage (Murat Eroğlu, pers. comm.). This methodology of connecting petro-fabric to region is not 
ideal, however, and future research is vital to confirming these hypotheses.2 The broad Cilician pet-
ro-fabric category is always composed of reddish marly clay with aplastic components of limestone 
and bioclastic carbonates and an orange-red mineral, likely serpentine. The common calcareous grains 
tend to be larger than the others, and voids within the fabric occur frequently. LRA1s of this fabric have 
been found in northeastern Spain,3 Croatia,4 Jordan,5 Crete,6 the Burgaz shipwreck,7 and the famous 
Yassı Ada shipwreck.8

  

Figure 18. Photographs, fresh break photographs, and petrographic 
thin sections of two LRA1s excavated in Israel likely produced in 
Cilicia, maybe at Elaiussa Sebaste.

2. Forthcoming work should provide much needed clarification on the Elaiussa petro-fabrics, as key photographs from the previous 
study at Elaiussa are published in black and white and not openly accessible on a platform like the LCP for cross-examination 
3. See Fantuzzi, Ontiveros, and Reynolds 2017: fig 4a, 4b; Fantuzzi et al. 2019: fig. 2b.
4. Nagy and Szakmany 2019: fig. 6A (LCP vessel 34479)
5. Hudson and Hartman 2020: 245 (LCP vessel 28954).
6. Poulou-Papadimitriou and Nodarou 2014: figs. 18–19.
7. Leidwanger, Greene, and Tuna 2015: fig. 7 (LCP vessel 33674).
8. Leidwanger 2014: fig. 2a–d.

https://www.levantineceramics.org/vessels/27983-sepphoris-77-1490-1
https://www.levantineceramics.org/vessels/28954-iraq-al-amir-ae61-ii-2-26-219
https://www.levantineceramics.org/vessels/33674-burgaz-bz-12-l4-wreck-1
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Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Rough Cilicia/red 
clay/red mafics, 
foraminifera, lime-
stone, igneous rock

Unknown Red to red-brown 
marly clay in 
both PPL and 
XPL, filled calcar-
eous components

5-8% of the 
fabric, mainly 
calcareous mate-
rial, quartz, and 
iron nodules

Micritic lime-
stone is the most 
frequent, and 
foraminifera and 
serpentine (?) are 
common

Many large, 
well-rounded 
carbonates 
alongside bright 
red inclusions 
(serpentine) in a 
marly red clay

 §4.4. General “Aegean” Petrographic Characteristics and Distribution

A large portion of petro-fabrics from the southeast Aegean, including some of the Cycladic and Do-
decanese Islands, as well as the western coast of Anatolia may be broadly characterized as featuring 
a moderately to highly micaceous and noncalcareous clay with metamorphic rock-derived inclusions 
(e.g., LCP Turkey/Southern Lydia/metamorphic/schist and mica). These general attributes do not rep-
resent a single petro-fabric but rather a group of loosely related petro-fabrics from a large and geolog-
ically heterogenous area. It is difficult to connect any member of this group with a specific geological 
region or LRA1 manufacturing center, not because of universal geological features (though petro-fab-
rics from different sites in this region can be quite similar), but because of the scarcity of high-resolu-
tion petrographic analyses conducted at production sites (but see below) and the tendency of scholars 
to label any brown to pink micaceous clay as “Aegean.” When rigorous studies are conducted, however, 
they often allow for a more precise identification of provenance. LRA1s of this petro-fabric group have 
been found at Pseira (Poulou-Papadimitriou and Nodarou 2014: fig. 11; LCP vessel 34069), Caesarea 
Maritima (LCP vessel 28122), and Sepphoris (LCP vessel 27991).

https://www.levantineceramics.org/petrofabrics/216-rough-cilicia-red-clay-red-mafics-foraminifera-limestone-igneous-rock
https://www.levantineceramics.org/petrofabrics/216-rough-cilicia-red-clay-red-mafics-foraminifera-limestone-igneous-rock
https://www.levantineceramics.org/petrofabrics/216-rough-cilicia-red-clay-red-mafics-foraminifera-limestone-igneous-rock
https://www.levantineceramics.org/petrofabrics/216-rough-cilicia-red-clay-red-mafics-foraminifera-limestone-igneous-rock
https://www.levantineceramics.org/petrofabrics/159-turkey-southern-lydia-metamorphic-schist-and-mica
https://www.levantineceramics.org/vessels/34069-pseira-ps-3789
https://www.levantineceramics.org/vessels/28122-caesarea-maritima-a5925-1120-81
https://www.levantineceramics.org/vessels/27991-sepphoris-67-3584-1-1
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Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Aegean/Micaceous/
quartz, iron, meta-
morphic rock

Unknown Noncalcareous 
clay studded 
with mica laths, 
light red-brown 
in PPL, slightly 
darker in XPL

Ca. 5–8% silt, 
including mica, 
quartz, horn-
blende, feldspar, 
calcite, and iron 
oxides

Quartz domi-
nates, with some 
feldspars and 
limestone, and 
occasional mica 
schist

A combination 
of frequent mica 
laths in a red-
brown noncal-
careous clay

 §4.5. Halasarna Petrographic Characteristics and Distribution

Close study of the local LRA1s of Halasarna prove that Aegean petro-fabrics can sometimes be dif-
ferentiated, with the proper analysis (see Diamanti 2010: 204). Previous analyses of a variety of Koan 
amphoras show that there are at least three distinct petro-fabrics used on the island, all featuring 
yellow-brown to gray-colored clay, a concentration of micas and quartz grains (Whitbread 1995: 87–
94; Diamanti 2010: figs. 10–16; Diamanti, Kouzeli and Petridis 2014: 183–84). It is without a doubt 

Figure 19. Photographs, fresh break photographs, and petro
graphic thin sections of two LRA1s excavated in Israel likely  
produced at one of the Aegean workshops.

http://Aegean/Micaceous/quartz, iron, metamorphic rock
http://Aegean/Micaceous/quartz, iron, metamorphic rock
http://Aegean/Micaceous/quartz, iron, metamorphic rock
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Charikleia Diamanti’s work, however, that clearly defined the Halasarna LRA1 petro-fabric, what she 
terms “Group B.” The clay is noncalcareous and dense with occasional voids, appearing gray with 
greenish hue in PPL and darker in XPL. Occasional rounded clay pellets or grog could suggest the 
incomplete mixing of multiple clays before usage. The fabric contains quartz and mica silt, and the 
few aplastic components are similarly dominated by quartz and preferentially aligned mica. The infre-
quency of inclusions led Diamanti to describe the fabric as relatively “clean,” which is noticeable to the 
naked eye. Calcareous components sometimes occur, and based on their presence or absence Diamanti 
defines the subgroups B1 and B2, with carbonates present in the former but not in the latter (Diamanti 
2010: 142–43). A probable example of this petro-fabric was found at Caesarea Maritima (LCP vessel 
28119); it featured the same clay matrix with about 15% quartz silt and mica laths with some iron 
grains, while aplastic components are present at roughly 5% and include quartz (60%), plagioclase 
feldspar (15%), chert (10%), and basalt grains (>5%). 

Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Halasarna/ 
micaceous/quartz 
and mica

Halasarna Noncalcareous, 
fine grained/
clean clay, 
grayish green to 
brown PPL and 
darker in XPL

Ca. 10–15%, 
predominantly 
mica laths

Quartz and mica 
(grains and laths) 
are the most 
common

Mica and quartz 
in a fine noncal-
careous gray-
green clay

 §4.6. Egyptian Nile Clay Petrographic Characteristics and Distribution

It is nearly impossible to differentiate petro-fabrics produced from Nile clay collected at different spots 
along the river due to the homogeneity of its lithology, but the overall family of petro-fabrics is easy 
to spot, sometimes even with the naked eye. A type B LRA1 found at Saint Jeremiah’s Monastery 
was made out of a “coarse, alluvial Nile silt” (Ghaly 1992: 168) version of this fabric. It is highly prob-
able that this macroscopically identified petro-fabric belongs to the well-known Nile clay category, 
although this has not been corroborated by petrographic studies and figure 18 displays a Nile Silt 
red-slipped open vessel from the Byzantine period. Nile clay fabrics are characterized by the silty iron-

Figure 20. A photograph, fresh break photograph, and petrographic thin section of an LRA1 excavated in Israel 
that matches the Halasarna petro-fabric.

https://www.levantineceramics.org/vessels/28119-caesarea-maritima-5925-514-1073
https://www.levantineceramics.org/petrofabrics/222-halasarna-micaceous-quartz-plagioclase-feldspar-and-mica
https://www.levantineceramics.org/petrofabrics/222-halasarna-micaceous-quartz-plagioclase-feldspar-and-mica
https://www.levantineceramics.org/petrofabrics/222-halasarna-micaceous-quartz-plagioclase-feldspar-and-mica
https://www.levantineceramics.org/kilns/140-halasarna
https://www.levantineceramics.org/vessels/18154-29705bm-k15
https://www.levantineceramics.org/vessels/18154-29705bm-k15
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rich clay (usually dark and inactive in XPL and PPL) sourced from the river with a myriad of aplastic 
components in variable quantities, including quartz, feldspars, mica, pyroxene, and opaques. None of 
these Egyptian LRA1s have been found outside the country, though they are found at other Egyptian 
sites, such as Dime / Soknopaious Nesos (Caputo and Davoli 2023: 741), Kellia, and Baouît (Marchand 
and Dixneuf 2007: 316; LCP vessel 34776).

Figure 21. A photograph, fresh break photograph, and petrographic thin section of an open vessel excavated in 
Aswan with a Nile Clay petro-fabric (LCP vessel 18154).

Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Egypt/Nile Clay Saint Jeremiah’s 
Monastery

Iron-rich red clay 
with common 
silt grains, typi-
cally appearing 
dark and opti-
cally inactive in 
polarized light

Varies. Mainly 
quartz, occa-
sional feldspars, 
iron oxides, and 
opaques

Varies. Frequent  
quartz, and 
smaller amounts 
of feldspar, chert, 
pyroxene

A variable group 
of petro- 
fabrics with silty 
iron-rich Nile 
clay

 §4.7. A Suggestion for Carmel Coast Petrographic  
Characteristics and Distribution

Several LRA1s excavated at Sepphoris, Israel, were produced using clay that originated along the 
northern coast of Israel. This suggests that an LRA1 workshop existed somewhere in this region in ad-
dition to the widespread local production of other amphora types, like the well-known LRA4 or Gaza 
jar, although no such kiln has yet been found. The fabric is identified by its reddish-brown clay, derived 
from the coastal paleosol hamra, and dominant—indeed almost exclusive—quartz sand inclusions. Oth-
er aplastic components are occasional foraminifera, clay pellets, calcareous materials, iron oxides, and 
chert. The foraminifera and carbonates derive from kurkar (calcareous aeolianite sandstone) ridges 
that line the Carmel Coast (Frechen et al. 2004: 41–52; Zviely et al. 2009: 240). LRA1s of this fabric 
have not been found anywhere outside of Sepphoris, although Agora M334 amphoras with the same 
petro-fabric have been found in Caesarea Maritima (Ratzlaff et al. 2017). We include it here because 
petrographic studies must be integrated and put in conversation with archaeological ceramic studies 
in order to continue refining our understanding of past human’s relationship with pottery. Indeed, the 

https://www.levantineceramics.org/vessels/34776-baouit-23-inv-sondage-3-0166-92
https://www.levantineceramics.org/vessels/18154-elephantine-29705bm-k015
https://www.levantineceramics.org/petrofabrics/95-egypt-nile-clay
https://www.levantineceramics.org/kilns/184-saint-jeremia-s-monastery
https://www.levantineceramics.org/kilns/184-saint-jeremia-s-monastery
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very first proposal that LRA1 kilns be sought for in regions with ophiolitic outcrops like Cyprus and 
east Cilicia, rather than Egypt, came from petrographic reasoning (Peacock and Williams 1986: 186)!

Figure 22. Photographs, fresh break photographs, and petrographic 
thin sections of two LRA1s excavated in Israel with a local Carmel 
Coast petro-fabric.

Petro-fabric Workshop(s) Clay Silt Aplastic 
components

General 
description

Israel/Northern 
Coastal Plain ferru-
ginous/quartz and 
biogenic sand

Unknown Red, iron-rich  
clay that appears 
orange-red to 
red-brown in 
PPL and XPL

<5% silt, made 
up of quartz and 
carbonates

Quartz is ca. 60% 
of the total, with 
clay pellets, car-
bonates, and few 
microfossils

Quartz and 
carbonitic com-
ponents in a red, 
iron-rich clay

https://www.levantineceramics.org/petrofabrics/18-israel-northern-coastal-plain-ferruginous-quartz-and-biogenic-sand
https://www.levantineceramics.org/petrofabrics/18-israel-northern-coastal-plain-ferruginous-quartz-and-biogenic-sand
https://www.levantineceramics.org/petrofabrics/18-israel-northern-coastal-plain-ferruginous-quartz-and-biogenic-sand
https://www.levantineceramics.org/petrofabrics/18-israel-northern-coastal-plain-ferruginous-quartz-and-biogenic-sand
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 Chapter 5. Inscriptions
 §5.1. “Dipintology”

Within the world of epigraphic corpora on ceramics, Greek tituli picti on amphoras in late antiquity are 
regrettably understudied (Derda 1992, Fournet 2021).1 Dipinti on LRA1s are no exception. Epigraphists 
and paleographists have conducted few systematic studies, mostly stemming from the detailed analy-
sis of LRA1s found in Egypt (Fournet and Pieri 2008; Fournet 2012, 2021).2

Typically, inscriptions on LRA1s range from a few letters to three or four lines painted in ochre, 
red, or black on the neck, under the handle, or on the upper body of the amphora. Greek is by far the 
predominant language used. Some occurrences of Latin are reported at Ravenna (Cirelli 2014: 543), 
while the Aramaic (?) and Hebrew inscriptions on vessels from, respectively, Ashdod (Freedman 1967: 
34 and 69, fig. 14.2; LCP vessel 33473)3 and Ravenna (Cirelli 2014: 551, fig. 8; LCP vessel 34988) remain, 
so far, isolated cases.

The following is a schematic summary of the nature and contents of LRA1 inscriptions (after Four-
net 2021), where the letter (x) correlates with a particular location on the amphora and the subscript 
(x

1) represents the most frequent inscription types found in that location/line.

Figure 23. Diagram of the typical locations of dipinti on LRA1s (after Fournet 2021: 64).

1. We are following here the evocative proposal suggested by Fournet (2012) for the study of this class of inscriptions; on the use of 
tituli or dipinti, used here as synonyms, see the clarification and explanation in Fournet 2021: 63 n. 1.
2. See also Diamanti (2010) and Gerousi (2015) for broader considerations on the inscriptions on late Roman amphoras in general.
3. Which can be possibly associated with the type (d) attested in Egyptian contexts, see below.

https://www.levantineceramics.org/vessels/33473-ashdod-freedman-1967-fig-14-2
https://www.levantineceramics.org/vessels/34988-ravenna-cirelli-2014-fig-8
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a.  	On the shoulders, centered between the handles:
a1:  Date (the indiction, or fiscal, year).4

a2:  Christian formulas: an isopsephism;5 or the acrostic χμγ, which stands for “Christ born of 
Maria”;6 other abbreviations for Θεός, “God”; or κύριος, “Lord” are also recurrent.

a3+4:	 The quantity contained in the vessel; it usually consists of (a3) an abbreviation for the unit 
of measure (commonly sextarii)7 followed by (a4) a figure often including fractions; a3 is 
more commonly found on earlier types, and tends to be replaced by very stylized letters, 
interpreted as a reference to the content (Gascou 1978: 26; cf. De Rossi 1890: 40–41) or 
other religious formulas (Fournet 2021: 65).

b.	 In the area between the shoulders and neck surrounding (a), sometimes perpendicularly to the 
latter. A few letters, interpreted as a quantity because of the presence of fractions. These sym-
bols very likely represent the tare of the vessel.

c.	 Under the handles (and therefore difficult to read), usually painted in red, on three or four lines, 
using small characters:
c1: 	 Personal name (abbreviated or in genitive), possibly the vine grower’s.
c2: 	 A second name, possibly a patronymic or a toponym (the estate where the contents are 

produced?).
c3:	 (Occasionally) the word ὀρινίου/ὀρ(ινίου), which provides an indication of the vine grow-

ing technique (“high-trained vines,” following a rare lemma in Hesychius).8

c4: 	 A number, interpreted as the content’s batch number.
d.	 On the neck, in black letters:

d1: 	 Two–three lines, Christian formulas akin to a3.

d2: 	 Personal name in the genitive case.
d3: 	 Usually ἑμάτι(ο)ν or ἑμάτινον (for αἱμάτιον or αἱματίνον)–a characteristic of the wine 

(“red as blood”?), sporadically with another adjective (like πρωτεῖον) to describe its quali-
ty, a sort of label.

e. 	On the neck, large letters, in red: a figure (number?). So far attested only in Antinoupolis, maybe 
written at destination.

The recurring presence of c3 and, to a lesser extent, of d3, led Jean-Luc Fournet to assume that the 
primary content of the amphoras must be unequivocally considered wine (see also Opaiț 2017). Explicit 
mentions of wine come from specimens excavated in Athens (cf. Lang 1976: 83, I45, but the amphora 
might have been reused; LCP vessel 35026)9 and, possibly, Rome (see below). In Fournet’s interpre-

4. One of the inscriptions from the Athenian Agora, so far an isolated example, seems to base the date on the ascension of Diocletian 
(Lang 1976: 72, Hc 23; LCP vessel 34495).
5. The most common in the Egyptian dossier is υπδ = 484 = Θεοῦ “from God” (Fournet 2021: 64).
6. Χ(ριστός) Μ(αρίας) γ(έννα)/γ(έννημα) in the current interpretation (discussion in Derda 1992: 136 n. 6; cf. instead the old reading 
as Χ(ριστός), Μ(ιχαήλ), Γ(αβριήλ) in, e.g., De Rossi 1890: 42).
7. On the value of the sextarii, to be interpreted as the Alexandrine or Syriac measure, see Whitehouse et al. 1985: 191. Lang (1976: 
57) focuses on the oil sextarium stressing the different standards in use, with adjustments to allow an easy conversion to litrai; cf. van 
Alfen 1996: 204, the “fluctuations of the xestes-value” might be regarded as “an attempt to equate 1 xestes of oil or wine to 2 litrai.”
8. Fournet 2021: 66 with references and discussion; LCP vessel 35173.
9. We could not check the inscription on an amphora found in Milan that, reportedly, bears the inscription “from Chios,” interpreted 
as a reference to the wine produced on the island (mentioned in Auriemma 2007: 148).

https://www.levantineceramics.org/vessels/35026-athens-p-26690
https://www.levantineceramics.org/vessels/34495-athens-agora-p-14093
https://www.levantineceramics.org/vessels/35173-ballana-emery-and-kirwan-1938-pl-118-no-40
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tation, (a), (b), and (c) were possibly written at the same time: the departure of the filled amphora 
(Fournet 2021: 67). He suggests these markers were added after filling the amphoras with their content 
at the shipping location where the tare (b) and the quantity (a) had been verified and the name of the 
producer/production zone was noted (c). Sometimes, these were followed by the addition of (d), which 
could even totally replace the (a)–(b)–(c) sequence. Finally (e), an unloading batch number or control 
mark(?), was scribbled at arrival.

The practice of inscribing (a) and (b) on the vessels would have been vital to ensure the accuracy of 
shipments, considering the variability in size and volume of LRA1s (see ch. 2). Mabel Lang noted that 
capacity might have been “defined not by the number of standard units it [the amphora] could hold 
but by the net weight of the particular contents” (1976: 59). In some cases, the standard metrological 
unit was the Cypriot modius (see Lang 1976: 63, H44, an inscription where the abbreviation mo- is 
used), corresponding to 17 and a fraction (1⁄2 or ⅔) sextarii, a figure recurring in inscriptions on some 
LRA1s from the Athenian Agora with the same estimated capacity (9.8 L; Lang 1976: 62, Ha 36; 63, Ha 
43 and Ha 44).

In our catalog, inscriptions are attested in 71 sites (see table 10.2).
The corpus is incomplete and heterogeneous, particularly concerning the full analysis and publica-

tion of the inscriptions. A preliminary evaluation of the available evidence suggests that the interpre-
tative template envisioned and refined by Fournet remains valid as more dipinti are found. Iatrus—one 
of the largest fully studied and published corpora outside of Egypt (Conrad 2007: 64–65)10—and the 
Palatine Hill contexts in Rome (Pensabene 1981; detailed analysis by Simon Pratt in Whitehouse et al. 
1985), are good confirmations in this regard.

A remarkable exception is a group of LRA1s and other vessels from Egypt, Romania, and Bulgaria, 
all of which feature various inscriptions that share the recurring formula Θεοῦ χάρις κέρδος, “God’s 
grace [is a] gain” (Derda 1992).11 Interestingly, other common elements in this group of inscriptions 
indicate that these containers carried “sweet” olive oil, and sacred oil in at least one case (i.e., to be 
used for liturgical purposes; Derda 1992: 138). The typology of the amphoras and paleographic analy-
ses point to a 6th century date, with only one exception from Naqlun, a Peacock-Williams 36/Tripoli-
tana I amphora, which cannot be dated later than the 4th century. The Naqlun vessel was utilized as 
wall-building material in a later context (6th–7th c.), so it might have been inscribed during a phase of 
reuse. While scanty, this evidence suggests that some LRA1s (as well as other common transport am-
phoras), whatever their original content/purpose, were refilled with olive oil and exported (specifically, 
to the Danubian regions).12 Does this possibility offer an additional framework, beyond wine consump-
tion, to interpret the large quantities of LRA1s found in olive-oil-producing regions (whether specializ-
ing in the mass-produced commodity or “boutique” holy oil) of the late Roman world (see ch. 6)?

Inscriptions on LRA1s from the Royal Tombs of Ballana and Qustul in the Nile Valley show anoth-
er pattern: written in red and occasionally black ink, some of these dipinti have been read as κριθῆς/
κριθῶν ἀρταβαί, “artabs of barley” (Hautumm 1981: 63, with references) and in at least one case, there 
is a direct mention of olives (Emery and Kirwan 1938: 403, no. 9, table 117.9; non vidi). Measurements of 
the capacity of these LRA1s have shown they could actually carry about half of the volume and weight 

10. In particular, the entries 1304–1309, 1311 (tables 15–16).
11. Three LRA1 are in Derda’s list (I.1, II.1, II.6; see the entries for Naqlun, Sacidava, and Sucidava in our table), alongside various 
LRA2, spatheia, and Peacock-Williams 36 amphora; Derda 1992: 139.
12. An assumption already expressed, e.g., in Gerousi 2015: 129.
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of an artab. The theory that LRA1s transported grain or other dry goods, stemming from this evidence, 
has been a surprisingly durable one (see Hautumm 1981; Leidwanger 2007: 309), but seems to be based 
on a misunderstanding, since these notations referencing dry foodstuffs are related to localized cases 
of repurposed LRA1s being used in the grain trade (see below, ch. 6).13 It should be noted, moreover, 
that one of the mentions of “high-trained vines” discussed by Fournet, likely referring to wine, comes 
from Ballana (Fournet 2021: 66; LCP vessel 35173). Lastly, as a final remark on contents cited in the tit-
ulus, we must report the single occurrence of honey as the good transported in one of the LRA1s found 
at Classe (méllitos followed by measure/volume figures; Cirelli and Lasi 2003: 55).

Few dipinti seem to explicitly reference the amphora provenance. Rhodes might be mentioned in 
the titulus on an LRA1 from the House of St. John and Paul on the Caelian Hill in Rome, if the inter-
pretation of the abbreviation ϲ+ρ as indicative of the Rhodian origin of the amphora and of its content 
can still be held true (De Rossi 1890: 41 and LCP vessel 35174; see the considerations about a3 above 
and Fournet and Pieri 2008: 186–87). Reference to the Aegean island can be found at Ballana as well, 
where one of the inscriptions bears the personal name Iōann(ēs) followed by Rhodion (Emery and Kir-
wan 1938: 404, 19; non vidi). A trade item, probably wine, from Chios is mentioned in the inscription 
from Milan (Mediolanum; see note 9 above). Other inscriptions from the Egyptian assemblage have 
been read and interpreted as toponyms, with reference to Apamea and to an estate (“Rhadam-” or 
“Randama”) close to Anazarba in Cilicia II (Fournet 2021: 66).

We assume that all the painted inscriptions discussed so far were created at or by the production 
center and/or the shipping harbor. However, it is plausible that, especially in the case of state-affiliated 
trade, verification procedures took place upon arrival, and marks were likely made on some vessels. 
Clearly, these “control” marks would have been considerably more diverse than the rest of the written 
apparatus; there were a limited number of producing centers, and hundreds of consumption sites. Both 
the (e) type inscriptions found at Antinoupolis (Fournet 2021: 67) and the nonalphanumeric marks (a 
red painted circle) from Orgame/Argamum (Paraschiv 2006: 89; cf. Bădescu and Cliante 2014: 174), in 
either case on the neck of the amphoras, may well fall under this category.

A more detailed study would surely contribute meaningful elements to this debate, especially with 
regard to contents, primary and secondary use, and even provenance, on both micro- and macrolevels.

 §5.2. Stamps and Graffiti

Stamps on LRA1 are rare (Opaiț 2017: 596) and even more rarely published.14 The attested forms are 
crucigrams (plain cross symbols) and cross-shaped monograms (letters arranged in a cruciform fash-
ion). These latter remain quite difficult to read and are usually interpreted either as anthroponyms, to 
be associated with the LRA1 workshop’s owner (Kara 2015), or toponyms, to indicate the (religious) 

13. “Amphoras certainly were used in Egypt to carry grain … but the wide distribution of the type [i.e., LRA1s] to primary grain 
producing areas such as Cyrenaica and Carthage make [sic] it unlikely that grain was ever an important content” (Riley 1979: 215).
14. A meaningful exception is Diamanti 2024a (focused on LRA1 and LRA13 stamps from Halasarna; non vidi), which has been pub-
lished during the last stages of this handbook’s revision and therefore could not be included in the present overview; cf. Diamanti 
2024b (non vidi) for more on the matter. 

https://www.levantineceramics.org/vessels/35173-ballana-emery-and-kirwan-1938-pl-118-no-40
https://www.levantineceramics.org/vessels/35174-roma-cil-15-4893-de-rossi-1890
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estate to which the workshop belonged (Pieri 2012), or else more generically the city where the ampho-
ras were manufactured (Opaiț 2017). Some examples include:15

•	 Crucigram stamp from late 6th century Antinoupolis (Pieri 2012)

Figure 26. Neck of a stamped LRA1 found in Antinoupolis (LCP vessel 35048).

•	 Monogram stamp from Constantinople, Yenikapi (Kara 2015: 247). It finds comparisons with some 
Scythian examples (see below), so we suggest reading it as Sebaste as well.

Figure 27. Neck of a stamped LRA1 found in Constantinople (LCP vessel 33954).

15. Other known and partially/totally published stamps: Opaiț 2004: 8–9 (Histria); Autret 2022: 163–64 (Korykos, Elaiussa Sebaste, 
Soli-Pompeiopolis); see Kara 2021 for a wider discussion of stamps from Constantinople. Bes, Diamanti, and Dolea 2023 (Limyra) be-
came available during the draft revision of this handbook, so it could not be discussed extensively in the text, but the authors present 
a stamp containing a monogram that has been read as ΚΩΡΥΚΟΥ, or Korykos

Figure 25.1–2. Inscription on LRA1 from Rome, possibly mentioning Rhodian wine, and the 
zincograph used by H. Dressel to reproduce the inscription later published in CIL 15 4893 
(image: Corpus Inscriptionum Latinarum (CIL), BBAW. https://berlin.museum-digital.de/
object/103044).

https://www.levantineceramics.org/vessels/35048-antinoupolis-pieri-2012-fig-2-13-3
https://www.levantineceramics.org/vessels/33954-constantinople-kara-2015-fig-5a
https://berlin.museum-digital.de/object/103044
https://berlin.museum-digital.de/object/103044
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•	 Monogram stamps from Sucidava:
(a) 	monogram dated to late 4th–early 5th century, alternatively read as Kyros (Gherge and Amon 

2011) or as Korykou, either a reference to the Cilician city of Korykos or a personal name (Opaiț 
2017: 596)

(b) 	monogram read as Sabeinos, more likely to be read as a reference to (Elaiussa) Sebaste (Opaiț 
2017).

Graffiti seem to be rarely attested or reported. Some are known on LRA1s from, respectively, Ber-
enice (Riley 1979: 215, fig. 91:338; LCP vessel 34770), Gortyn (Portale and Romeo 2001: 330), and Em-
porio on Chios Island (Ballance et al. 1989: 114, no. 280, figs. 43 and 45, and pl. 25; LCP vessel 33664); 
reportedly, there are several on LRA1 pedestals produced at Elaiussa (Ferrazzoli and Ricci 2007). Maybe 
the best-known instance of LRA1 graffiti is on board the Yassi Ada: it reads EΛE, interpreted as an ab-
breviation for ἔλαιον, and was marked “after the amphora was fired” (van Alfen 1996: 201–2 and fig. 
15).

https://www.levantineceramics.org/vessels/34770-berenice-d338-c725-sk-g11-11
https://www.levantineceramics.org/vessels/33664-emporio-ballance-et-al-1989-43-280
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 Chapter 6. Transported Goods (and Uses)

The debate on the contents that LRA1s were designed to carry is by no means settled. Were they used 
to transport wine (Pieri 2005a; Opaiț 2017: 596) or olive oil (Waliszewski 2014)? Perhaps dry foodstuffs 
(like grain and barley; Hautumm 1981) or other products like garum (Zoroğlu 2020) or even honey? 
Are we even asking the right question: Did the LRA1 have a designated set of contents? As mentioned 
above (see introduction), certain ambiguities in the available evidence make the question hard to solve 
unequivocally. This evidence ranges from archaeometric characteristics to inscriptions, from traces 
of original contents and of pitch-lining (or the absence thereof) to considerations of the agricultural 
background of the producing regions. In this chapter we summarize the status quaestionis and outline 
a tentative interpretative model.

Some LRA1s from Cyprus, France, Egypt, and multiple Mediterranean shipwrecks were found with 
a coating of impermeable pitch on the interior, indicating that these particular vessels were optimized 
for liquid contents rather than dry goods (van Alfen 1996: 209; Pieri 2005a: 612; Fournet and Pieri 2008; 
Reynolds 2010b).1 Indeed, out of seven LRA1s from Sagalassos subjected to residue analysis, five test-
ed positive for pine resin biomarkers (Romanus et al. 2009: table 1). Such inner pitch-lining is usually 
regarded as a clue that the amphora’s original purpose was to carry wine (Brennan et al. 2020: 323), 
while its absence is sometimes used as evidence for olive oil being the original content.2 After the sur-
veys by Empereur and Picon and the massive deposits of wasters they reported in the Gulf of Alexan-
dretta—an area renowned in late antiquity for intensive olive monoculture—the “Antioch thesis” (van 
Alfen 1996: 208) gained popularity for a while and olive oil was regarded as the possible main product 
carried in LRA1s (see the acute analysis in Panella 1993: 665–66 n. 220; and the synthesis in Pacetti 
1995: 273). Reportedly, a specimen found at Sabratha, on the coast of North Africa had traces of olive 
oil residue (Williams 2005a: 161; mentioned as a personal communication in Williams 2000), and as we 
have seen, some occasional dipinti and graffiti mention olive oil (see ch. 5), reinforcing the assumption 
that in some circumstances LRA1s were produced to ship olive oil or could have been reused to do so. 
Opaiț (2017: 596) argues though that “the thickness and permeability of the walls of LRA1 require an 
internal coating”, and that usually olive oil-designated amphoras (like Dressel 20 and 24, San Lorenzo 
7, or Zeest 80) had much thicker walls than the LRA1s. Moreover, as Olga Karagiorgou (2001: 149) has 
pointed out, comparing the capacities of LRA1s and LRA2s suggests that the latter, definitively bigger, 
vessels could carry a commodity not subject to spoilage once opened, like olive oil, while the former, 
being smaller, would have helped to preserve the quality of wine simply by allowing it to be emptied 
faster. The LRA2 was used to ship olive oil, and this type is very frequently found in the same assem-

1. A few instances of pitched LRA1s include some on the Yassi Ada (van Alfen 1996: 203), Avdimou Bay (Leidwanger 2007: 312), and 
Marmaris B shipwrecks (Brennan et al. 2020: 303).
2. However, it must be noted that residue analysis on pitch-lined amphoras has pointed to the opposite conclusion: that pitch did 
not prevent wine from penetrating into the ceramic matrix, and therefore might have been used to prevent oil cargoes from seeping 
into the ceramic container (Romanus et al. 2009: 908). Hopefully further research will be conducted in this direction to clarify the 
matter.
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blages as LRA1s.3 Why would all of the requisite coordination and effort be taken to equally utilize a 
different amphora type, primarily produced in different areas, to also carry olive oil?

The analysis of LRA1 distribution patterns in specific regions and alongside other specific amphora 
types (Karagiorgou 2001; Opaiț 2004: 96–98; Pieri 2005a: 84–85; Opaiț 2017: 596) further undermines 
the hypothesis of olive oil as primary content. LRA1s are frequently found at sites that had existing 
infrastructure to export locally produced olive oil (like Carthage and the coastal sites of Syria, for in-
stance; cf. Riley 1979: 215; Williams 2005a: 161; Komar 2016: 161; Reynolds 2021: 335–43). Why would 
LRA1s carrying olive oil be shipped in huge numbers to sites that already produced olive oil in huge 
quantities?

The prime-use association with wine is much more prevalent in data from dipinti (Fournet and 
Pieri 2008; with the exceptions above). That said, this position is only rarely corroborated by cases of 
direct evidence, like the LRA1 found on the Maʻagan Mikhael B shipwreck off the Israeli coast (see be-
low) that contained grape or raisin seeds (LCP vessel 33519), or the grape seed in an amphora aboard 
Yassi Ada wreck (van Alfen 1996: 203).4 Still, in addition to all the reasons mentioned above, the wine 
hypothesis can be indirectly corroborated. All the regions involved in LRA1 production, from Cilicia to 
Cyprus, to Kos and Rhodes, had a well-documented history in winemaking (Opaiț 2009: 283; see the 
overview about Cilicia and Cyprus in Komar 2016). This tradition continued well into late antiquity. 
There are, for example, at least 15 funerary inscriptions identifying the interred as wine merchants/
traders at a Cilician site near Elaiussa (Korykos, itself a possible candidate as a production center;5 
2010: 22–23), and the “seriolae Ciliceses” explicitly defined as “vasa fictile vini” by Isidore of Seville 
(Pacetti 1995: 274; Pieri 2005a: 69 and 175 with other references). Abundant textual evidence, such as 
the Aphrodito Cadaster (a tax appraisal/record of properties in a Byzantine Egyptian village; MacCoull 
2010: 632), and excavated wine presses (e.g., Dayr Anba Hadra, Abou Mina) strongly attest to late 
antique wine production in Egyptian monasteries, juxtaposed with rather scant evidence for olive oil 
(Lewit 2023: 20–21).

Recently, it has been suggested that LRA1s found at Kelenderis (Cilicia) were used for shipping 
locally produced salted fish and garum (Zoroğlu 2020), although the interpretation of the workshop as 
a fishery and its association with the amphoras have yet to be demonstrated. Additionally, as we have 
seen, some dipinti have been read as abbreviations for measurements of dry goods, but this must have 
been an occasional and highly localized phenomenon. Eventually, it may be that amphoras were as-
signed a specific use or cargo on a local-regional basis (such as eastern Cilicia and Egypt; contra Pacetti 
1995: 273–74), but in general the extent of second- or even multiple-uses should not be underestimated 
(see Abdelhamid 2013; Martin-Kilcher and Tchernia 2021: 35–36; Peña 2021: 79–81).6 In this regard, an 
LRA1 assemblage from Florence offers a good example (Pecci, Salvini, and Cantini 2010). Analysis of 

3. Even more telling are the shipwreck assemblages that show LRA1 and LRA2s being transported in the same shipment, like the 
Yassi Ada (van Alfen 1996: 191), the Knidos T (Brennan et al. 2020: 307–8), and the Burgaz wrecks (Leidwanger, Greene, and Tuna 
2015: 303–5, also see 307–8 for a deeper discussion on the intermingling of LRA1 and LRA2 cargos).
4. It should be noted, though, that the more recent analyses on residuals of contents from Yassi Ada amphoras showed the presence 
of grape seeds also inside some LRA2s; see Ward 2015.
5. See the more recent interpretation of the stamped crucigram on an LRA1 from Sucidava presented above; it is worth stressing 
again that one rare designation for wine merchants occurring in Korykos epitaphs, oinegos, is the same used in the Abydos Tariff 
(Iacomi 2010: 27 and n. 46).
6. Peña (2021: 85) also mentions a written source (POxy. 55.3804, dated to 566) that helps in assessing the recycling of used amphoras 
as a common practice.

https://www.levantineceramics.org/vessels/33519-ma-agan-mikhael-b-creisher-et-al-2019-fig-2-1
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the seven LRA1s excavated in a rubbish dump revealed that all were coated with Pinaceae resin; five 
showed fermentation markers related to wine or fruit. Among these five, one presented traces of veg-
etable oil (potentially olive oil), while three might have carried fish products. The concurrent presence 
of different markers is often interpreted as evidence of the reuse of the vessels.7

In summary, we tend to agree with the original position of van Alfen (1996: 208), according to 
whom “at its introduction in the 4th century, the [LRA1] might have been produced to contain one 
regional commodity…. Through the course of three centuries, however, the function of the LRA1 am-
phora probably changed, or, to be more precise, may have been expanded to serve better the ever-chang-
ing exchange systems in which it was used” (emphasis added). We should therefore distinguish between 
original use and recycled use (i.e., after the vessel’s first contents have been emptied). Furthermore, 
within the original use case we want to highlight prime-use(s) and secondary use(s). The most likely 
candidate for the primary original use of the LRA1 was to carry wine. The LRA1 was coopted into the 
imperial annona system at some unknown point in time, but certainly before the promulgation of the 
Abydos tariff at the end of the 5th century (Iacomi 2010, which remains valid despite some inaccuracy 
in addressing the annona question). The secondary original use was related to the synchronous private 
trade that “piggy-backed” upon the same vectors as state-subsidized exchange. Merchants engaging 
in long-distance annona shipping were not prohibited from conducting some business “on the side” at 
each port of call—indeed the existence of incentives like duty-free trade for shipowners who worked 
with the state apparatus makes it clear that such activity regularly occurred (McCormick 2001: 89–90; 
Gandila 2021: 318–19). This private LRA1 usage was likely either wine or olive oil.

After this mutualistic first exchange took place, a wide array of recycled uses became possible. 
Continued use as a wine or olive oil container was no doubt the most common recycling practice, but 
other probable options were as a vessel to ship dry foodstuffs, fish, garum, luxury oils, or even honey. 
There are also occasional examples of more unusual secondary uses, such as an infant burial in 5th–6th 
centuries Greece (Vasiliou and Tsigarida 2014: 726) and Genoa (Bellatalla, Bertino, and Gardini 1989: 
395); LRA1s were frequently used as grave goods in the British Isles (see §7.1.M). At Elaiussa, in the 
mid-6th century a LRA1 was used to hide the coin hoard found in the theater (Borgia 2003: 33; Polosa 
2003). Some cases of frequent recycling could have even been the reason behind the eventual genesis 
of local production of LRA1s; this might be the case in Egypt, where the association with (holy) olive 
oil and grain is readily apparent through dipinti. The variety of roles that the LRA1 fulfilled make it 
a harbinger of a broad transition in production and usage, from a wide pool of specific-use amphora 
forms to the later multipurpose BGA (Poulou 2017: 200–202; contra Opaiț 2017: 596).

7. However, an experimental analysis of oil and wine penetration into ceramic materials sets forth the possibility that both products 
might have been combined in a single amphora, as an addition of oil to a wine amphora could have sealed the mouth and reduced 
the amount of wine that was lost to the seepage into the vessel (Romanus et al. 2009: 908).





65

 Chapter 7. Consumption and Distribution Patterns

 §7.1. The Regional Perspective

In this chapter we survey the LRA1s’ wide geographical span. After brief historical notes, we provide 
a concise comment on the broad distribution patterns for each region. A full list of sites where LRA1s 
are attested is included in the accompanying maps (figs. 28–41) and tables (tables 10.3.A-N, S1, S2).1 
Additional data on some sites may be found in the relevant entry on the LCP.

It is certain that we have overlooked some LRA1 consumption sites, thus leading to some regions 
being underrepresented in this overview. We hope that this volume will serve as a catalyst for people 
to add missing and additional information to the LCP. While every site mentioned below has its own 
page published on the LCP, many do not yet contain much data. We encourage all ceramicists, field 
directors, archaeologists, and students to contribute data on the pottery they have uncovered or stud-
ied to the LCP. With more data on the platform, this book (and others like it) will have a constantly 
updated digital analogue, while also allowing the texts themselves to be regularly refined to reflect the 
current state of research, making future projects even more robust and impactful (see p. xi on how to 
become a contributor on LCP).

 A. Cilicia/Isauria and northern Levant (southeastern Turkey, Syria, northern Lebanon) 
—Diocese Orientis

§10.3.1. Table A

The Northern Levant and Cilicia (Cilicia I, Cilicia II, and Isauria in late antiquity and early Byzantine 
times) experienced troubled times throughout the span of LRA1 production and circulation, marked by 
indigenous social uprisings (the Isaurians) and periodic invasions (the Sasanians), along with several 
catastrophic earthquakes. Despite these challenges, urban and rural life continued to thrive without 
major interruptions until the mid-7th century. The Islamic Conquest in the eastern part and frequent 
Arab raids in the west seemingly caused many cities to be abandoned and the consequent shifting to 
more rural lifeways.2 Recent research is even suggesting that this period was not as tumultuous as is 
frequently assumed for “life on the ground.” The relative stability is reflected in the large productive 
system of the region accounting for nine out of the 21 known LRA1 workshops, which implies a wider 
network of solid agricultural and communication infrastructures (Iacomi and Cassiani 2016).3 Finally, 
it is worth noting the very recent discovery of hundreds of previously unknown Roman to Umayyad 

1. We will not be discussing here the historical development of each region in detail, as it evidently goes beyond the purposes of this 
handbook. Nonetheless, we also hope that this section could be implemented and expanded in future editions to provide an even 
more accurate and historically valid contextualization of the “LRA1 question.”
2. For a general overview of the history of the region, Hild and Hellenkemper 1990 remains a great resource; on the vitality of the 
countryside settlements even after the mid-7th c. see, e.g., Varinlioğlu 2013.
3. The countryside of both Isauria and Cilicia I (former western and eastern Rough Cilicia) is in fact characterized by a large number 
of rural productive installations, so far poorly investigated and reported (Varinlioğlu 2013; see also the recently published wine press 
at Eirenoupolis, quite inland in the Dekapolis district but well linked to the coast through roads connecting with Anemurium: Aşkın 
2022).
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Fig. 28.1

Figures 28.1–6. Maps showing LRA1 consumption sites in our region A, including: A01 Androna; A02 Anemurium; A03 Antiocheia 
ad Cragum; A04 Antioch; A05 Apamea; A06 Aphrodisias/Ovacık; A07 Arzus; A08 Asar Tepe; A09 Boğsak Island; A10 Charadros; 
 A11 Dana Island; A12 Dehes; A13 Delice kiln site; A14 Dibsi Faraji; A15 Diocaesarea; A16 Elaiussa Sebaste; A17 Gocuk Asari; A18 Hadir;  
A19 Halabiye/Zenobia; A20 Hawarte; A21 Iotape; A22 Kanytelis; A23 Karataş; A24 Kazanli; A25 Kelenderis; A26 Kestros; A27 Kilise Tepe;  
A28 Korykos; A29 Naula; A30 Nephelion; A31 Olba; A32 Palmyra; A33 Qal’at Sem’an; A34 Qusair al-Saila; A35 Ras el Bassit; A36 Ras Ibn Hani; 
A37 Resafa/Sergiopolis; A38 Seleucia Pieria; A39 Selinus; A40 Sergilla; A41 Soli-Pomepiopolis; A42 Syedra; A43 Tahta Limani; A44 Tarsus;  
A45 Terimini; A46 Umm el-Tlel; A47 Yılanlı Island (shipwreck); A48 Yumurtalik/Aigai (Cilicia); A49 Zephyrion/Mersin; A50 Zeugma.

Fig. 28.6

https://umap.openstreetmap.fr/en/map/northern-levant_1023202
https://umap.openstreetmap.fr/en/map/northern-levant_1023202
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fortified sites across the arid deserts of eastern Syria, northern Jordan, and Iraq, perhaps forming an 
east–west overland trade corridor (Casana, Goodman, and Ferwerda 2023). LRA1s have been found at 
several of the sites in this system (Resafa, Qusair al-Saila, and Umm el-Tlel) and it could be that they 
were exchanged far further inland in this region than we currently know.

Unsurprisingly, LRA1s are attested in all the extensively investigated sites, and are constantly 
found in the pedestrian surveys in the westernmost part of the region (Autret et al. 2019).4 They occur 
primarily in coastal settlements, where in some cases they represent roughly one third of the collected 
pottery from pedestrian surveys (Boğsak Island: Varinlioğlu et al. 2020; Dana Island: Varinlioğlu, Rauh, 
and Pejša 2022), or at least one of the dominant amphora types (Aphrodisias/Ovacık, most attested 
amphora not only for late antiquity but as a whole: Varinlioğlu et al. 2023). The connection between 
LRA1 consumption and the church is on display at a 6th–7th century chapel in Ras el Bassit, where 
all of the amphoras (17% of the total ceramic assemblage) were identified as LRA1 (Mills and Beaudry 
2010: tables 6, 7) and up to the 7th century at the monastery at Qal’at Sem’an. LRA1s are also recorded 
in significant numbers at inland settlements, like Resafa, Palmyra, Androna, and Kilise Tepe. At the 
latter it was one of the most common amphora types and described as “rather ubiquitous” (Jackson 
2015: 360), while at Palmyra LRA1s were the most common imported amphoras (and the second largest 
amphora group overall) from the 2nd to early 9th century (Majcherek 2019: 399–401).

In terms of typology, types A, transitional, and B seem to be the most common. Type A is predomi-
nant at Kelenderis, where late 4th to early 5th century vessels are reported (Tekocak and Zoroğlu 2013: 
119); type B prevails over any other amphora type at Olba (Aydın et al. 2021) and at Korykos (surface 
pottery from surveys, Alkaç 2012). At Apamea both the transitional type and type B are present, and 
type B might be the more common version (Vokaer 2017: fig. 1.1–7). Interestingly, some of the Kelen-
deris LRA1s have been interpreted as Cypriot products via macroscopic fabric analysis (Tekocak and 
Zoroğlu 2013), though macroscopic analyses of LRA1s are notoriously unreliable.

 B. Cyprus—Diocese Orientis

﻿§10.3.2. Table B

The population of Cyprus boomed during the Late Roman period, and accompanying this demograph-
ic increase was a marked shift toward the rural sector. Agricultural villages, often centered around 
Christian basilicas, dotted the island in between the major cities, which were by no means abandoned 
during this social reorganization but, instead, evolved (Vionis 2023: 163–65). These changes occurred 
in parallel with the creation of the quaestura exercitus in 536—the administrative unification of Cyprus, 
Caria, Moesia Inferior, Scythia, and the Aegean Islands into a single tax base to optimize the em-
pire’s redistribution of money and foodstuffs to the military at the Danubian borders (see Curta 2017; 
Penchev 2021).

4. See the open-access and extensive Rough Cilicia Archaeological Survey Project (RCSP) for high-resolution data on ceramics, 
including LRA1s, in Cilicia (https://doi.org/10.4231/9SKX-FD80).

https://doi.org/10.4231/9SKX-FD80
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Figure 29. Map showing LRA1 consumption sites in our region B, including: B01 Alassa; B02 Amathus; B03 Aphendrika; B04 Ayia Marina- 
Mavrovouni; B05 Ayios Philon; B06 Avdimou Bay (shipwreck); B07 Cape Andreas, Green’s Site 17 (shipwreck); B08 Cape Kiti/Kition;  
B09 Cape Petounda; B10 Cape Zevgari (shipwreck); B11 Dhiorios; B12 Dodekaskala; B13 Kalavassos-Kopetra; B14 Keratidhi; B15 Kourion; 
B16 Laonarka; B17 Lapithos; B18 Litharkies; B19 Mandres; B20 Maroni-Petrera; B21 Nea Paphos; B22 Panayia Ematousa; B23 Pano Limna; 
B24 Phoukasa; B25 Pyla-Koutsopetria; B26 Salamis; B27 Skouriotissa-Vouppes; B28 Thalassines-Spilies; B29 Zygi-Petrini.

The available evidence for LRA1 production and occurrence in Cyprus is uneven.5 We only know 
of LRA1 manufacturing centers along the southern coast, and LRA1s themselves are more common 
at sites in southern and western Cyprus than in the northeast. Whether these patterns are due to the 
active choices of the island’s Roman-Byzantine-era occupants or the relative lack of published ceramic 
assemblages from the self-proclaimed Turkish Republic of Northern Cyprus remains unclear;6 the re-
cent work at Aphendrika stands as an isolated case. That being said, LRA1s are often the majority of 

5. Detailed and high-resolution data on ceramics, including LRA1s, in Cyprus are available in open access online repositories of local 
and/or regional projects; see below, §9.6.2: (https://doi.org/10.5284/1000271 and https://www.jstor.org/stable/j.ctv2xqng7r) for the 
Sydney Cyprus Survey Project (SCSP) and Troodos Archaeological and Environmental Survey Project (TAESP); and §9.6.3 (https://
opencontext.org/types/dc84b645-90eb-466e-b4ea-8466a1f57673) for the Pyla-Koutsopetria Archaeological Project I: Pedestrian Sur-
vey (PKAP).
6. Cf. Kiessel, Saymanlier and Taluǧ 2024: 147, in particular n. 17 with a (regrettably short) list of coastline surveys.

https://umap.openstreetmap.fr/en/map/b-cyprus_1022381#9/35.1255/33.4204
https://doi.org/10.5284/1000271
https://www.jstor.org/stable/j.ctv2xqng7r
https://opencontext.org/types/dc84b645-90eb-466e-b4ea-8466a1f57673
https://opencontext.org/types/dc84b645-90eb-466e-b4ea-8466a1f57673
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late Roman transport amphoras across the entire island, including the Troodos Mountains, although 
they are less frequent there. The Sydney Cyprus Survey Project (SCSP) and Troodos Archaeological 
Environmental Survey Project (TAESP) conducted in the northern Troodos, revealed that LRA1s are 
rare, representing 0.7% of the collected pottery (Winther-Jacobsen 2022: 377). However, SCSP also 
highlighted the LRA1’s dominance within all transport amphoras—34.07%, the largest group (Win-
ther-Jacobsen 2022: fig. 12). These amounts are significantly higher on the coast; at Pyla-Koutsopetria, 
the LRA1 was 5.68% of all LR pottery, and a whopping 62% of transport amphoras (Caraher, Moore, 
and Pettegrew 2014: 233 and table 5.29). The type appears in urban and rural areas, and there is some 
evidence that, proportionally, it is more prevalent in rural contexts such as small to midsized villages. 
Numerous shipwrecks and underwater assemblages dot the Cypriot coast, providing glimpses into the 
precise characteristics of LRA1 exchange mechanisms. Judging by the full range of types represented 
(excluding the survival type), Cyprus was on the route of most LRA1 traffic before the late 7th century 
in some way (Leidwanger 2013b).

 C. Southern Levant (eastern Sinai, Israel, Palestinian territories, Jordan, southern  
Lebanon)—Diocese Orientis

§10.3.3. Table C

The southern Levant prospered during the Late Roman period, in the midst of being subject to several 
administrative restructuring projects (Filipczak 2015: 5–11). The spread of Christianity was changing 
the cityscapes and economics of the region, as many Roman temples and Jewish synagogues were 
converted into churches and marketing of goods and services was targeted at Christian consumers and 
pilgrims (see Weiss 2010: 212; Decker 2012: 105–7, and references therein). While new research is show-
ing that many urban and rural settlements continued to thrive after the tumultuous Islamic Conquest, 
it seems that LRA1 consumption dropped precipitously after the mid-7th century.

Fig. 30.1

See caption on following page

https://umap.openstreetmap.fr/en/map/c-southern-levant_1023254#7/32.343/33.442
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Figure 30.1–2. Maps showing LRA1 consumption sites in our region C, including: C01 Aila/Aqaba; C02 Ashdod; C03 Ashkelon; C04 Beirut; 
C05 Beisan/Scythopolis; C06 Bethany; C07 Bosra; C08 Caesarea; C09 Capernaum; C10 Chhim; C11 Damascus; C12 Dor; C13 Elusa;  
C14 Ein Boqeq; C15 Hippos-Sussita; C16 Horbat ‘Aqav; C17 Horbat Castra; C18 Huqoq; C19 Iraq al-Amir; C20 Jaffa; C21 Jerash;  
C22 Jerusalem; C23 Jezreel/Esdraela; C24 Khirbet el-Mukhayyat; C25 Maʻagan Mikhael B (shipwreck); C26 Mezad Yerouham; C27 Mount 
Nebo; C28 Nahal Beqa’; C29 Neapolis/Nablus; C30 Ostrakine; C31 Pella; C32 Porphyreon; C33 Qasrawet; C34 Rehovot-in-the-Negev;  
C35 Shelomi; C36 Shavei Zion; C37 Shuni; C38 Tell Fara; C39 Tell Keisan; C40 Tyre; C41 Upper Zohar; C42 Zippori.

Fig. 30.2

https://umap.openstreetmap.fr/en/map/c-southern-levant_1023254#7/32.343/33.442
https://umap.openstreetmap.fr/en/map/c-southern-levant_1023254#7/32.343/33.442
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LRA1s are common finds (but usually not the dominant amphora type) at any coastal site from 
Sinai to Lebanon until this period, whether at the port of a major metropolis or a small agricultural 
hamlet near the sea. They are one of the most frequent amphora imports in Beirut from ca. 325–600 
(6.09–43% of all imports), behind types like the LRA4 and LRA5, which were mass-produced through-
out Palestine (Reynolds 2010b: tables 2–6). This network continues quite far inland for a maritime 
transport container, hundreds of kilometers from the Mediterranean. They circulate in markets mainly 
within ca. 50 km or so of the coast, and beyond this the frequency steadily decreases as the distance 
from the coast increases. It is likely that the presence of LRA1s at locations far removed from the sea 
was the result of secondary and nonstate-affiliated exchange, such as the single specimen found at 
Iraq al-Amir. Even there, however, the LRA1 was the only imported amphora in the Byzantine assem-
blage (LCP vessel 28954).

 D. Late Roman Thrace (Romania, Bulgaria, northwestern Turkey)—Diocese Thrakike

§10.3.4. Table D

Fig. 31.1

See caption on following page

https://www.levantineceramics.org/vessels/28954-iraq-al-amir-ae61-ii-2-26-219
https://umap.openstreetmap.fr/en/map/thracia-danubian-black-sea-regions_1023268
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Figure 31.1–2. Maps showing LRA1 consumption sites in our region D, including: D01 Aegyssus; D02 Apollonia Pontica; D03 Anchialos;  
D04 Bjolgrad; D05 Callatis; D06 Capidava Fortress; D07 Carsium/Harsova; D08 Cernavodă/Axiopolis; D09 Cetatea; D10 Constantinople; 
D11 Dichin; D12 Dinogetia; D13 Gradiste; D14 Halmyris/Murighiol; D15 Haskovo; D16 Histria; D17 Iatrus; D18 Kaliakra; D19 Kavarna;  
D20 Küçükçekmece Lake/Bathonea; D21 Küçükyalı; D22 (L)ibida; D23 Madara; D24 Novae; D25 Odessos; D26 Oltina; D27 Orgame/Argamum; 
D28 Ovech Fortress (Provadia); D29 Piatra Frecăţei/Beroe; D30 Razgrad; D31 Sacidava; D32 Sadovec; D33 Sliven; D34 Stara Zagora;  
D35 Sucidava/Corabia; D36 Tomis; D37 Topraichioi; D38 Troesmis; D39 Tropaeum Traiani; D40 Tulcea, Villa Telita; D41 Ulmetum.

The foundation of Constantinople and the growing military distress along the Danubian border during 
the 4th century, along with an apparent contraction in the local production of commodities,7 repre-
sented the main catalysts of imported goods and foodstuff traffic in late Roman Thrace and the eastern 
Black Sea (Karagiorgou 2001). Aegean and Levantine products8 assumed a key role in supplying both 
the new capital and the army deployed around the Danube (Lewit 2015: 153–54), which might have 
reached some 90,000–100,000 men in the 4th and 5th centuries (Opaiț 2017: 592–93, and references 
therein; 2023: 646–47), until the loss of the Lower Danube to Slavs and Bulgars at the beginning of the 
7th century (Karagiorgou 2001: 135).

LRA1s are one of, and sometimes the most, common amphora found in the major military sites 
of the region, and their consumption increased from the 4th throughout the 6th century. At Halmyris 
they represent 2% of the amphora assemblage at the end of the 4th c., 17.3% in the 5th, nearly 45% 
in the 6th, then decreasing to 25% in the early 7th c. (Topoleanu 2000: 134; Opaiț 1991; Pacetti 1995: 
279). At the fortress of Capidava they count for 31% of the attested eastern Mediterranean amphoras 
(Opriș and Ratiu 2019). Generally associated with LRA2s, the two types usually represent the absolute 
majority (accounting for 84% of the whole pottery assemblage, e.g., at Dichin in the late 5th century; 

7. The growth of urban population in the second half of the 5th c. has been associated with a progressive abandonment of the rural 
settlements (Bădescu 2010: 552); concurrently, pottery records seem to point to a diminished local wine production alongside the growing 
presence of LRA1s (Opaiț 2023: 652).
8. Statistical analysis of pottery provenance in Scythia Minor shows that eastern Mediterranean products were the most frequent, 48% in 
general and 53.79% of the amphora assemblages (Bădescu 2010: 555).

Fig. 31.2

https://umap.openstreetmap.fr/en/map/thracia-danubian-black-sea-regions_1023268
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Lewit 2015: 156), and are found even in more rural settlements (Bădescu 2010: 554). Such association 
allows speculation on the complementary nature of the vessels and the contents each carried—wine in 
LRA1s and olive oil in LRA2s (Opaiț 2004: 96–98). Their connection to the annona militaris is a well-as-
sessed matter (Karagiorgou 2001); the pattern outlined at Dinogetia suggests that state-driven supplies 
provided for the basic commodities, while “fancy vintage wine and fish products” arrived at the fort 
through private trade (Opaiț et al. 2020: 390). The widespread presence of dipinti on both LRA1s and 
LRA2s is a possible confirmation of controlled (though perhaps not strongly standardized) production 
and shipment procedures for state purposes. At Sucidava, amphoras bearing dipinti are attested only 
in the citadel and not in the civilian settlement (Karagiorgou 2001: 135–36).9

Constantinople, the new strategically located capital with a growing population (see Külzer 2022: 
77), was the key node in the system, and even more so after the creation of the quaestura exercitus. 
Creating a detailed seriation of LRA1 distribution and frequency in the capital remains impossible due 
to the dearth of fully published assemblages (Wohman 2016: 20–21).10 Saraçhane is one of our best 
sources, where LRA1s are “common in 5th century levels (together with type 3 [ = LRA10]), and the 
commonest type of amphora in 6th and 7th century deposits (ca. 15–20% of total amphora finds of this 
period)” (Hayes 1992: 63–64, emphasis original). They are present in similar numbers at Küçükyalı, on 
the Asian side of modern İstanbul (14.34% of the amphora assemblage), though LRA2s and BGAs are 
more frequent (Wohmann 2016: 69).

Cilician naukleroi might have been the primary vectors shipping wine, in LRA1s, to Constantino-
ple, as they are explicitly mentioned in the Abydos tariff as being subject to lower taxes when crossing 
the Dardanelles (see again Iacomi 2010: 27 for a detailed discussion; Diamanti 2010: 4). The possible 
inclusion of LRA1s in the package means that both the annona militaris as well as the annona civica 
remain to be investigated, as the extent of the amphora’s distribution suggest it was a key component 
in  both.11

 E. Late Roman Pontica, and eastern and northern Black Sea (northern Turkey, Crimea, southern 
Russia, Ukraine, Georgia)—Diocese Pontike, Lazica

§10.3.5. Table E

The territory of the old Bosporan kingdom, covering Crimea and part of the northern Black Sea litto-
ral, was considered the northernmost boundary of Christendom, and regarded as the empire’s bastion 
against the attacks of invaders, like the Huns, Bulgars, and eventually the Khazars. This area, once 
believed to be a peripheral extension of the Mediterranean exchange system, has come in the past 
fifteen years to be understood as closely integrated with Mare Nostrum in the Late Roman and early 
Byzantine world (see Lewit 2015 and references therein).

9. On the “strong connection” between the Syrian-Palestinian and Asia Minor region with the annona in the Lower Danube, see the 
considerations by Opaiț 2023: 653.
10. Forthcoming publications of the pottery from the excavations of the Theodosian Harbor at Yenikapi will likely shed more light on the 
matter. At least 5 of the 37 investigated shipwrecks in the harbor cover the timespan of LRA1s production and diffusion (YK 11, YK 34, YK 35, 
YK 22, YK 26, dated from the 5th to the 7th c.; Kocabaş 2015: 12, table 1; Külzer 2022: 86).
11. Many of the papers delivered at the recent (December 2022) congress “Provisioning of Late Antique Constantinople: annona  
civilis and Beyond” organized by the Boğaziçi University – Byzantine Studies Research Center have dealt with the matter; so far, only 
the abstracts have been published.
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Figure 32.1–2. Maps showing LRA1 consumption sites in our region E, including: E01 Apsaros/Gonio; E02 Chersonesus; E03 Cibilium/
Tsebelda; E04 Demirci; E05 Dranda; E06 Hermonassa; E07 Il’ich; E08 Kytaion; E09 Lake Palastiomi (Natechebi); E10 Mangup; E11 Myrmekion; 
E12 Nokalakevi/Archaiopolis; E13 Olbia Pontica, Borysthenes; E14 Pantikapaion, Bosporos/Kerch; E15 Petra/Tsikhisdziri; E16 Phanagoria;  
E17 Pitiunt/Bichvinta; E18 Plaka (shipwreck); E19 Pompeiopolis; E20 Sinop; E21 Sinop B (shipwreck); E22 Sivag-Kerman; E23 Tanais; 
E24 Tyritake.

https://umap.openstreetmap.fr/en/map/ponthike_1023294
https://umap.openstreetmap.fr/en/map/ponthike_1023294
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The study on LRA1 distribution in this region by Andrei Sazanov (1999), although a quarter of a 
century old by now, is valid throughout and can be considered one of the main references. LRA1s are 
present at Tanais as early as the late 4 or early 5th century, and as late as the third quarter of the 7th 
century in Chersonesos, with a possible peak of diffusion in the region during the 6th century, showing 
the vitality and receptivity of the Bosporan centers (Sazanov 1999: 265–66). Some of the earliest attest-
ed LRA1s are at Olbia Pontica, which was abandoned at the beginning of the 5th century (Twardecki 
and Buiskikh 2021: 266; cf. LCP vessel 33617). In the 5th century they are among the most widespread 
amphoras at Mangup Kale (Yashna 2019: 48–49) and Il’ich (Sazanov 2023: 300–321). Rescue excavations 
at Kerch (ancient Pantikapaion-Bosporos) revealed a variety of imports, including some LRA1s (one 
bearing a dipinto, LCP vessel 33619, see also table 10.2), which have been interpreted as aspects of a 
“church network” or some imperial institution’s efforts to maintain diplomatic ties and contact with 
“a small Greek-speaking community living at the very strategic position in the Black Sea” (Fedoseev et 
al. 2010: 93). At the same site, more systematic investigations demonstrated the low LRA1 frequency in 
the earlier stages (late 4th to first quarter of the 6th century, ca. 2–3% of amphoras) with a progressive 
increase during the first half of the 6th century (ca. 13%, but up to 20–25% in some specific contexts), 
when LRA1s are the third most prevalent after Cretan and Pontic amphoras (Smokotina 2015: 126; see 
Sazanov 2017: 653). A similar trend is attested at Tyritake, with a rare presence during the 5th century 
(1–3%) which dramatically increases by the second quarter of the 6th century (up to 25%), again num-
bering third after Cretan and Pontic vessels (Smokotina 2016: 716). 

In the contested territory of Lazica on the eastern coast of the Black Sea (cf. Wieczorek 2023, 
mostly discussing the crucial role of Petra-Tsikhisdziri), LRA1s are attested at Nokalakevi (personal 
observation of one of the authors, V. I., June 2013; on the activities in the site, see Everill et al. 2017) and 
the Petra-Tsikhisdziri fortress (Inaishvili and Vashakidze 2010), where they were reportedly reused for 
burial purposes. Data from the other sites of modern Georgia are too scanty to allow any conclusive 
considerations. Finally, Pompeiopolis, on the Black Sea shores of the Diocese Pontike, was closely con-
nected to the southern Levant, as attested by the dominance of LRA4s at the site. This connection by 
necessity linked the region with neighboring LRA1 producers, and indeed once again LRA1s are third 
most frequent amphora type (13%; Opaiţ 2021: 82, 89–90; see Opaiţ 2018 as well).

﻿

https://www.levantineceramics.org/vessels/33617-olbia-pontica-twardecki-and-buiskikh-2021-fig-10c
https://www.levantineceramics.org/vessels/33619-pantikapaion-bosporos-fedoseev-et-al-2010-fig-18-2


LATE ROMAN AMPHORA 1 — 77 

F. Asia Minor and Aegean Islands (central and western Turkey, insular Greece)—Diocese Asiane

§10.3.6. Table F

Fig. 33.1

Fig. 33.2

See caption on following page

https://umap.openstreetmap.fr/en/map/asia-minor-aegean-islands_1023307
https://umap.openstreetmap.fr/en/map/asia-minor-aegean-islands_1023307
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Figure 33.1–4. Maps showing LRA1 consumption sites in our region F, including: F01 Agios Ioannis; F02 Andriake; F03 Aphrodisias;  
F04 Apolakkia; F05 Arap Island (? shipwreck); F06 Arykanda; F07 Assos; F08 Burgaz (shipwreck); F09 Chios Site 9, Agios Stefanos Islet 
east (shipwreck); F10 Chios Site 10, South Prasonisi Islet south (shipwreck); F11 Emporio; F12 Ephesus; F13 Halasarna; F14 Hierapolis/ 
Pamukkale; F15 Iasos; F16 Içmeler, Ismeler; F17 Kambos (Lipsi); F18 Kekova Island (shipwreck); F19 Kephalos; F20 Keramos; F21 Kizilburun;  
F22 Klazomenai; F23 Knidos A (shipwreck); F24 Knidos C (shipwreck); F25 Knidos O (shipwreck); F26 Knidos T (shipwreck); F27 Knidos;  
F28 Kyme in Aeolis; F29 Laggeri; F30 Leukos; F31 Limyra; F32 Marmaris B (shipwreck); F33 Mastichari; F34 Miletos; F35 Myndos;  
F36 Olympos; F37 Parion; F38 Patara; F39 Perge; F40 Phaselis; F41 Rhodiapolis; F42 Sagalassos; F42 Samos; F44 Sardis; F45 Side; F46 Skyros; 
F47 Smyrne; F48 TK05-AD Bozburun peninsula (shipwreck); F49 Troy/Ilion; F50 Xanthos; F51 Yassi Ada (shipwreck).

Vast quantities of LRA1s were shipped via maritime corridors passing through the Aegean Islands and 
along the coast of Asia Minor to fulfill annona obligations to Constantinople and her soldiers in the 

Fig. 33.3

Fig. 33.4

https://umap.openstreetmap.fr/en/map/asia-minor-aegean-islands_1023307
https://umap.openstreetmap.fr/en/map/asia-minor-aegean-islands_1023307


LATE ROMAN AMPHORA 1 — 79 

militarized frontier around the Danube, in addition to all manner of private and secondary exchange 
mechanisms. Though some Sasanian and Arab raids did reach the islands over the course of the 7th 
century, this region by and large remained the stable core of the shrinking empire throughout the 
LRA1 life cycle. In the islands, LRA1s are mainly found at coastal Christian sites, often fortified, that 
display clear ties to the Byzantine administrative infrastructure (e.g., Kephalos, Emporio).12 These ties 
appear in myriad ways, such as urban entrepôts with state-operated warehouses to store and redistrib-
ute goods; or ecclesiastic complexes in removed rural areas collecting agricultural supplies for export 
(Poulou-Papadimitriou and Didioumi 2015; Poulou-Papadimitriou 2018). Local LRA1s are typically the 
second most common amphora in 6th–9th centuries contexts in the islands, with LRA2/13s being more 
abundant. However, they are sometimes rarer—at Emporio, for example, LRA13 and spatheion ampho-
ras are far more common (each representing 21% of the amphora assemblage), with only one LRA1 
survival (LCP vessel 33664).

On the mainland, LRA1s competed with the local LRA3, mainly produced in the Meander (Mende-
res) and Cayster River Valleys (see Bezeczky 2013: 26–31 and references therein). LRA1s are not very 
common at the late Roman agora in Ephesus overall, representing about 3.77% of amphoras dated to 
the 4th–8th centuries (Bezeczky 2013: fig. 27). This is not surprising, as LRA3 and similar type contain-
ers were produced around the city. Among imports, however, they are ca. 32.76%. The ratio between 
LRA1 versus LRA3 consumption in mainland sites is likely correlated with distance from the LRA3 
producing areas. In a 5th century well deposit at Sardis, LRA3s are 40–44% of all amphoras, and LRA1s 
come in second at 13–18% (Rautman 1995: table 2); at the East and West Gates of Limyra, LRA1s are 
preferred, taking up 39.2–42.4% of the total, compared to 1.3–2.2% LRA3 (Bes 2020: table 1).

 G. Western Balkans and central Mediterranean (Slovenia, Serbia, Croatia, Albania, Greece)— 
Diocese Moesia and Prefecture Illyricum

§10.3.7. Table G

The praetorian prefecture of Illyricum and the greater Balkan region (see §7.1.D on Late Roman Thrace) 
was witness to some of the more turbulent and violent historic episodes of the Late Roman and Early 
Byzantine periods. Frequent invasions—such as those of the Huns, Goths, Ostrogoths, Slavs, and in-
deed Romans from Constantinople—made the region “as ever … contested territory” (Mitchell 2015: 
18). Archaeological evidence, primarily from the 6th century, may corroborate this view of a highly 
militarized and nonurban region, characterized by small fortified settlements, few cities, and little ev-
idence for complex agricultural or commercial activities (Curta 2017). Unsurprisingly in this scenario, 
LRA1s are commonly found in sites along the Danube, where, for instance, they can reach up to 54% 
of the assemblage as in 6th-century contexts at Viminacium (Pacetti 1995: 278–79), thus following a 
similar pattern as in Late Roman Thrace.

12. It has been argued that the LRA1s found at Kehpalos represent local production at the site (Didioumi 2014: 171). However, we 
found the evidence insufficient to corroborate this claim, hence Kephalos is not included in the production catalog.

https://www.levantineceramics.org/vessels/33664-emporio-ballance-et-al-1989-43-280
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Fig. 34.1

Fig. 34.2

https://umap.openstreetmap.fr/en/map/illyricum_1023347
https://umap.openstreetmap.fr/en/map/illyricum_1023347


LATE ROMAN AMPHORA 1 — 81 

Figure 34.1–3. Maps showing LRA1 consumption sites in our region G, including: G01 Aliki (Thasos); G02 Antikythera; G03 Aquae/Prahovo; 
G04 Argos; G05 Askra; G06 Athens; G07 Belgrad; G08 Berat; G09 Bosman/ad scrufolas; G10 Brijuni Island; G11 Butrint; G12 Byllis;  
G13 Cezava/Novae; G14 Chinitsa; G15 Cibalae; G16 Corinth; G17 Dia Island (shipwreck); G18 Dion; G19 Dyrrachium, Epidamnos;  
G20 Gajtan; G21 Gortyn; G22 Gumenicë; G23 Hadrianopolis; G24 Itanos; G25 Iustiniana Prima; G26 Kallithea; G27 Kanistro; G28 Kastri/
Larymna; G29 Knossos; G30 Kostolac; G31 Križna gora; G32 Kryoneri; G33 Kula; G34 Kythera; G35 Marathon; G36 Nikopolis; G37 Olympia; 
G38 Onchesmos/Saranda; G39 Orikos; G40 Pefkochori; G41 Philippi; G42 Phoinike; G43 Pseira; G44 Rifnik; G45 Romuliana/Gamzigrad; 
G46 Ruginium; G47 Salona; G48 Scodra; G49 Sikyon; G50 Sirmium; G51 Thespiai; G52 Thessaloniki; G53 Thorikos; G54 Tiszavasvári;  
G55 Tonovcov grad; G56 Torone; G57 Velika; G58 Viminacium; G59 Zagabria.

Fig. 34.3

https://umap.openstreetmap.fr/en/map/illyricum_1023347
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Alternatively, the Greek mainland seems to have enjoyed a prosperous moment in this period, 
marked by an increase in occupied land and expansion of settlements. The overall picture might have 
been affected by modern surveying and interpretative frameworks unable to identify proper indicators 
for the early and middle Roman periods (full discussion in Pettegrew 2007: 745–49, tables 1–2, and 
775–77). However, a clear trend for the period that emerges from archaeological surveys in Greece is 
the growth of imports (at the expense of local products); in this scenario, LRA1s are never predominant 
but constantly present, often immediately second in frequency to the LRA2s and sometimes a more 
rare import.

This picture is well defined, for instance, at Corinth and its hinterland (Sanders 1999: 460–61; 
Slane and Sanders 2005: 285), where only at the eastern harbor of Kenchreai do LRA1s reach a 
noteworthy amount (ca. 10%, against the ca. 70% of LRA2s; Heath et al. 2015: 7, table 1),13 and con-
firmed at various sites on the Cassandra promontory in Chalcidice (Vasiliou and Tsigarida 2014). In 
a mid-to-late 6th century deposit at Iustiniana Prima, the LRA1 is ca. 1% of the amphora assemblage 
while LRA2s are closer to 20% (Bikić and Ivanišević 2012: 44). Only in rare cases like Dion are the 
former the most frequently attested amphora type (Fragoulis, Minasidis, and Mentzos 2014: 298). 
Years of analysis on assemblages at Butrint show a stark diachronic change in LRA1 consumption 
not observed elsewhere. The form was the most common imported amphora in the second quarter 
of the 6th century (34.6%), ahead of the LRA2 (21.1%, Reynolds 2010b: table 4). This radically shifts 
to 4.8–7.8% and 70%, respectively, in the mid-to-late 6th century (Reynolds 2010b: table 5). Work at 
Velika in Thessaly recorded LRA1s and other “international” amphoras in a structure interpreted as 
a state official’s residence, highlighting the “connection with the state supplies network of this pe-
riod and evidently shows the importance of the settlement for the collection and distribution of the 
annona militaris” (Sdrolia, Didioumi, and Koutsoyiannis 2018: 98). In Crete, data from Gortyn further 
emphasize the general swing in late antiquity toward an increasing dependence on imported food-
stuffs in the central Mediterranean and western Balkans, though imports on the island never total 
more than 40% in the studied assemblages. LRA1s are attested early at Gortyn, since the post-365 
earthquake strata in the Praetorium, but it is in the first seventy years of the 7th century that they 
appear to be the predominant vessel among the imports from the east, reaching up to 25–30% (Por-
tale and Romeo 2001: 328, 398). However, LRA2s are often more frequent than LRA1s on the island, 
as in the monastic settlement on the islet of Pseira (Poulou-Papadimitriou and Nodarou 2007) and 
at Itanos (Greco et al. 1999: 528). The latter, strategically located at the northeastern-most tip of the 
island, might have represented the gateway and even redistribution point for LRA1s entering Crete 
(Poulou-Papadimitriou and Nodarou 2014: 877). Excavations of a 5th–6th century church complex 
at Knossos led to the proposal of local production of a “LRA1 imitations/similis” (Hayes 2001: 450, 
B61, LCP vessel 34082; Portale and Romeo 2001: 310, bearing some similarities to LRA1 survivals), but 
strong indicators for production have not yet been found.14

13. See the open-access Kenchreai Archaeological Archive (KAA) (http://kenchreai.org/kaa/typology/p-lra-1) for high-resolution 
data on ceramics, including LRA1s, at Corinth’s harbor.
14. Portale and Romeo (2001: 310) had originally accepted the suggestion of a possible Cretan LRA1 production at Chersonesus (of 
Crete), based on the report by Marangou-Lerat (1995: 48); yet later, on the basis of more accurate petrographic observations, Portale 
rejected the idea and admitted the survivals might have been produced in the Aegean area (Portale 2014: 479).

https://www.levantineceramics.org/vessels/34082-knossos-b61
http://kenchreai.org/kaa/typology/p-lra-1
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 H. Late Roman Italy (Italy, Austria, Malta)—Diocese and Prefecture Italia

§10.3.8. Table H

Figure 35.1–2. Maps showing LRA1 consumption sites in our region H, including: H01 Agnuli; H02 Akragas/Agrigento; H03 Albenga; 
H04 Aquileia; H05 Bivona; H06 Blanda Julia; H07 Brixia/Brescia; H08 Canusium; H09 Capo Rizzuto; H10 Capris, Iustinopolis;  
H11 Carales/Cagliari; H12 Casignana Roman Villa; H13 Caulon/Stilida; H14 Cazzanello Roman Villa; H15 Cefalù (shipwreck); H16 Classe;  
H17 Comacchio; H18 Concordia Sagittaria; H19 Contrada Cignana; H20 Cosa; H21 Crecchio; H22 Egnatia; H23 Finale Ligure (S. Antonino 
di Perti); H24 Florentia; H25 Genoa; H26 Giancola; H27 Giglio Island; H28 Giurdignano; H29 Grumentum; H30 Hala Milieri; H31 Imola;  
H32 Invilino-Ibligo; H33 Jesolo; H34 Lipari; H35 loc. Carabollace; H36 Loppio-S.Andrea; H37 Luna/Luni; H38 Marettimo Island;  
H39 Metapontum; H40 Milan; H41 Misenum; H42 Neapolis/Naples; H43 Nora; H44 Orbetello; H45 Ostia; H46 Otranto; H47 Palikè;  
H48 Paola; H49 Philosophiana; H50 Pievina; H51 Piran; H52 Pisa; H53 Piscino di Piscopio; H54 Pollena Trocchia; H55 Porto Torres; 
H56 Portus; H57 Portus Pisanus; H58 Predloka; H59 Punta del Serrone (shipwreck); H60 Ravenna; H61 Rhegion; H62 Rimini;  
H63 Roma; H64 Roselle/Rusellae; H65 Salapia; H66 S. Giacomo degli Schiavoni; H67 San Giusto; H68 Scolacium; H69 Segesta; H70 Sibari; 
H71 Supersano; H72 Tergeste; H73 Terrasini; H74 Teurnia; H75 Torcello; H76 Udine; H77 Ugento; H78 Vada Volaterrana; H79 Vagnari;  
H80 Vibo Valentia; H81 Villa S. Giovanni di Ruoti.

Fig. 35.1

https://umap.openstreetmap.fr/en/map/italy_1023373
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Fig. 35.2

See caption on previous page

https://umap.openstreetmap.fr/en/map/italy_1023373
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The Italian peninsula underwent dramatic vicissitudes and evolutions between the 4th–7th centuries, 
bringing political instability, capital switches, invasions, and a long, consuming war between the Goths 
and Constantinople, to name a few (see Wijnendaele 2023). Notwithstanding these realities and a gen-
eralized contraction of urban populations, both major and minor centers still seem to have engaged in 
wide-ranging trade exchanges, including imports from the eastern Mediterranean.

In Rome, where a praefectus annonae is attested at least until the beginning of the 6th century 
(see the Paschasius mentioned in Martindale 2011: 1488), African imports prevail until the mid-5th 
century. At that point, eastern Mediterranean vessels such as LRA1s, already present in many assem-
blages from the late 4th century, progressively grow in frequency (see Reynolds 2010a: 218, table 17b; 
Casalini 2015: 543), despite never reaching major amounts (Panella 2013: 385). The highest percentage 
is registered at the tabernae of the temple of Cybele on the Palatine Hill at the end of the 5th century 
(12% in the whole excavated sector, Pacetti 1995: 274; up to 22% of all the eastern amphoras in certain 
contexts, Panella et al. 2010: 67). At Ostia “Eastern amphorae [are] of relatively minor importance, with 
somewhat more than 7% on average” (Martin and De Sena 2005: 387), though at Portus LRA1s seem to 
be a significant import in the 6th century, albeit at a lower rate than LRA3s and LRA4s (Pacetti 1995: 
275, with references).

This seems to be a trend throughout the peninsula: LRA1s are consistently attested in small 
amounts, particularly (but not exclusively) at coastal sites. In the northeastern region, the largest 
assemblages come from 6th century strata in Tergeste—where they are the most widespread eastern 
amphoras, immediately followed by LRA4, both forming almost 70% of all amphoras (Auriemma 2007: 
138)—and Classe, the harbor of the capital Ravenna (21% in mid-6th c., Reynolds 2010a: 229, table 3). 
LRA1s are attested sporadically in the Alpine region, at Loppio S. Andrea (Maurina and Capelli 2007: 
482). Their widespread presence in southern Italy and Sicily, even with concurrent local production of 
the Keay 52 wine amphora, may be related to the region’s reconquest by Justinian, especially when 
compared to the lower frequencies seen in the north. The Cefalù shipwreck (see §7.2), regrettably not 
yet extensively investigated, may provide key data to corroborate or disprove this hypothesis.

 I. Late Roman Egypt (northern Egypt and the Nile, eastern Libya)—Diocese Aegyptu

§10.3.9. Table I

Egypt was an enormously wealthy and influential region during most of the Late Roman and Early 
Byzantine periods, as it had been since at least the early 3rd millennium BCE. The rise of Christianity, 
including desert monasticism, and imperial conflicts did little to change this until the early 7th century 
when Byzantine rule began to disintegrate for good under the Arab Conquest.



86 — THE LEVANTINE CERAMICS PROJECT HANDBOOKS – 1

Fig. 36.1

Fig. 36.2

See caption on following page

https://umap.openstreetmap.fr/en/map/egypt_1023375
https://umap.openstreetmap.fr/en/map/egypt_1023375
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Figure 36.1–3. Maps showing LRA1 consumption sites in our region I, including: I01 Abu Mina; I02 Abu Sha’ar; I03 Ajdabiyah;  
I04 Alexandria; I05 Antinoupolis; I06 Armant/Hermonthis; I07 Baouît/Abba Apollotos; I08 Berenice/Benghazi; I09 Berenike/Bender el-Kebir; 
I10 Bomba/Plateia; I11 Boreum; I12 Deir el-Naqlun; I13 Dime/Soknopaiou Nesos; I14 Elephantine; I15 Esna/Latopolis; I16 Gasr el-Atallat;  
I17 Giza; I18 Hermopolis/El-Ashmunein; I19 Jalu; I20 Kellia; I21 Lamluda; I22 Marea; I23 Marina el-Alamein; I24 Manqabad; I25 Marsa Nakari/
Nechesia(?); I26 Old Cairo; I27 Oxyrhynchos/Bahnasa; I28 Naukratis; I29 Saint Jeremiah’s Monastery, Saqqara; I30 Schedia; I31 Taposiris 
Magna; I32 Tebtynis; I33 Tocra; I34 Tolmeta/Ptolemais; I35 Umm el Qa’ab; I36 Wadi Natrun; I37 Zaviet Hammama.

The LRA1 distribution in Egypt is directly connected to the Nile (along with most Egyptian eco-
nomic activity), and the aforementioned Christian communities that grew starting in the mid-2nd 
century (Choat 2019: 450–56). All known sites sit on the Mediterranean or Red Sea coasts, or on the 
banks of the Nile, and the consumption and occasional production of LRA1s in monastic communities 
in Egypt was significant. The type was very popular in urban Egypt—it was the most common import-
ed amphora at Naukratis and Giza (Thomas 2018: 16; Malykh 2007: 50); one of the chief imports at 
Alexandria and Antinoupolis (Majcherek 2007: 30; Fournet and Pieri 2008: fig. 26–27); and were also im-
ported at other urban centers like Elephantine and Berenice (Katzjäger 2014: 600; Riley 1979: 213). The 
form is the most common imported (though some were local products from St. Jeremiah’s Monastery) 
amphora at Baouît in the 7th century, representing 54% of that assemblage (Marchand and Dixneuf 
2007: table  2). Riley echoes this assertion, writing that the type was the most common “amphora in 
Cyrenaica until the Arab conquest” (Riley 1979: 213). The LRA1 is among the most common imported 
types in many other rural Christian settlements, such as Kellia, Saqqara, and Abu Mina. All of these 
sites were monasteries or pilgrimage centers inhabited by ascetic Christian monks, highlighting the 

Fig. 36.3

https://umap.openstreetmap.fr/en/map/egypt_1023375


88 — THE LEVANTINE CERAMICS PROJECT HANDBOOKS – 1

key role of the LRA1 in the growing Christian community in Egypt. This relationship is corroborated 
by the data from dipinti in Egypt and abroad (see §10.2).

 J. Late Roman Africa (western Libya, Tunisia, Algeria, Morocco)—Diocese Africa and kingdom  
of the Vandals

§10.3.10. Table J

Dominion of North Africa switched hands several times in the LRA1’s lifespan. Conquered by the Van-
dals in the early 5th century, the Byzantines in the early 6th century, the Arabs in the mid-7th, and all 
the while being resisted by the autochthonous Berbers, this region nevertheless remained wealthy and 
agriculturally productive throughout this political turmoil (Goodyear 2019).

Fig. 37.1

Figure 37.1–2. Maps showing LRA1 consumption sites in our region J, including: J01 Bir Flaguess; J02 Carthage; J03 Clupea; J04 Djerba;  
J05 El Aouabed/Koudiat Jaber; J06 En Nadour; J07 Gourine est; J08 Henchir Chougaf; J09 Henchir El Flouss; J10 Henchir El Hefair; J11 Henchir 
El Kebir; J12 Henchir Ferchatt; J13 Henchir Ech Cheggaf, Sidi Mansour; J14 Henchir Leich; J15 Horrea Caelia; J16 Khechad; J17 Leptiminus/
Lamta; J18 Leptis Magna; J19 Maamoura; J20 Macomades Minores, Iunci; J21 Missua/Sidi Daoud; J22 Nabeul/Neapolis; J23 Naoura; J24 Oued 
Maltine; J25 Ras el Ain; J26 Ras el Koran; J27 Rass Enghela; J28 Rass Jezira; J29 Sabratha; J30 Sidi Aamer; J31 Sidi Ali Moujehed Sud; J32 Sidi 
Jdidi/Aradi; J33 Sullecthum; J34 Tipasa; J35 Themetra; J36 Utica.

https://umap.openstreetmap.fr/en/map/northern-africa_1023379
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See caption on previous page

The dense concentration of LRA1 consumption sites within about 20 km of the North African 
coast, particularly Tunisia, is not a result of these historical events, but more likely a product of the 
region’s geography and the current state of research. There are no major navigable rivers bisecting 
it as the Nile does in Egypt, and a notable dearth of archaeological excavations and surveys in the 
interior (Bonifay 2015: 531, 558). A survey in Sudan’s Eastern Desert notably revealed multiple LRA1 
consumption sites over 200 km from both the Nile and the Red Sea coast (see §7.N). The assumption 
that “extensive trade between the Roman world and the…Sahara” did not exist has been shown to be 
overexaggerated (Wilson 2012: 432). Could this be the case for the LRA1 in the following period? While 
possible, the data indicate that LRA1 diffusion in North Africa drastically decreases beyond 15–20 
km from the Mediterranean–with the exception of Sidi Aamer. Unfortunately, most of these sites are 
not well published and quantified ceramic assemblages are quite rare, making detailed commentary 
impossible. In a major city like Carthage, however, LRA1s were important (though not dominant) con-
tainers at least in the first half of the 6th century, increasing from under 10% to ca. 15% by the middle 
of the century (Riley 1979: fig. 41).

Fig. 37.2

https://umap.openstreetmap.fr/en/map/northern-africa_1023379
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 K. Iberian Peninsula and Morocco (Spain, Portugal, Morocco)—Diocese Hispaniae and  
kingdom of the Visigoths

§10.3.11. Table K

Figure 38. Map showing LRA1 consumption sites in our region K, including: K01 Barcino/Barcelona; K02 Benalùa; K03 Braga/Bracara 
Augusta; K04 Cabrera/Capraria; K05 Cadiz/Gades; K06 Carteia; K07 Carthago Nova, Karthago Spartaria; K08 Cetobriga; K09 Coimbra;  
K10 Conimbriga; K11 Cubelles; K12 Cullera Island; K13 Emporiae/Emporion; K14 Favatrix (shipwreck); K15 Hispalis/Seville; K16 Ibiza;  
K17 Iluro; K18 Iulia Traducta/Algeciras; K19 Málaga; K20 Olisipo; K21 Ossonoba; K22 Puig Rodon villa (Corça); K23 Septem/Ceuta;  
K24 Tarraco; K25 Valentia/Valencia; K26 Vigo/Vicus Spacorum.

While the exchange of specific commodities and economic ties with specific regions were reorganized 
when most of the Iberian Peninsula came under the rule of the Visigoths in the late 5th to 6th century, 
the region’s overall economy was not radically altered (Jiménez and Narganes 2015: 266–72; and see 
Reynolds 2010a for a thorough discussion). A notable change between the Byzantine Mediterranean 
coast and northern Morocco, and the Visigothic north and west was probably related to the decline 
in participation in annona networks by the emerging Visigothic state(s) (Jiménez and Narganes 2015: 
271–72; Reynolds 2010a: 92–94). Despite this, LRA1s appear frequently in both Byzantine and Visigoth-
ic administered areas, highlighting the resilience of the trade mechanisms on which it moved.

https://umap.openstreetmap.fr/en/map/iberian-peninsula_1023384
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The LRA1 was the common amphora type at many of the Iberian consumption sites, including Bar-
celona (Carreras Montfort and Berni Millet 2005), Cartago Nova (Reynolds 2011), and Vigo (Fernández 
2012: fig 4b). Notably, most of the LRA1 importing sites in this region are coastal urban centers with 
their own ports or harbors (with some key exceptions, like Seville and Braga). LRA1s do not seem to 
have penetrated far inland at all, mirroring the situation in North Africa. In his detailed analysis of the 
region, Reynolds observes the same pattern, “indicat[ing] that the vast majority of eastern amphoras 
were supplied to ports, where they remained…” (2010a: 108), but qualifying this with the northeast-
ern coast of Spain where trade “was not restricted to major ports” (2010a: 107). This trend is also not 
entirely universal as it pertains to size—the occasional villa or monastic settlement in the region also 
acquired LRA1s, such as the villa of Puig Rodon.

 L. Late Roman Gaul (France, Switzerland, the Netherlands, Germany)—Dioceses Galliae and 
 Viennensis and kingdom of the Franks

§10.3.12. Table L

The core of this macro-region is Gaul, although we have also included the Roman provinces of Ger-
mania, still nominally part of the Western Roman Empire in the early 5th century. The masterful work 
by Pieri (2005a) remains unparalleled, a true milestone in the study of amphora circulation in the 
region during late antiquity. Thanks to recent excavations and research, we can add a handful of new 
sites to his detailed list of LRA1 occurrences throughout modern France (Pieri 2005a: fig. 33), updating 
the overall picture for the two periods he defined (5th to the beginning of the 6th c. and 6th to the 
first half of the 7th c.). As his considerations remain valid, we therefore point readers to his words and 
simply provide a short synthesis below.

Fig. 39.1

See caption on following page

https://umap.openstreetmap.fr/en/map/gaul_1023386
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Figure 39.1–2. Maps showing LRA1 consumption sites in our region L, including: L01 Aigues-Vives; L02 Aix-en-Provence/Aquae Sextae;  
L03 Antibes/Antipolis; L04 Arelatum/Arles; L05 Aubigné-Racan; L06 Augst/Augusta Raurica; L07 Avignon; L08 Bad Kreuznach; L09 Baux-de- 
Provence; L10 Beaucaire; L11 Bordeaux; L12 Bréhat; L13 Cannes; L14 Carbonne; L15 Collias; L16 Collioure; L17 Corte; L18 Elne;  
L19 Epomanduodurum; L20 Fossae Marianae; L21 Frejús; L22 Gap; L23 La Capelière; L24 La Palud (shipwreck); L25 La Reille; L26 Laudun; 
L27 Lugdunum; L28 Maguelone; L29 Massalia/Marseille; L30 Menerbes; L31 Montille d’Ulmet; L32 Nantes; L33 Narbo; L34 Nîmes;  
L35 Olbia/Hyères; L36 Oppidum de Constantine; L37 Paris; L38 Port-Vendres; L39 Saint-Blaise; L40 Saint-Cassien/ad horrea (Cannes); 
L41 Saint-Julien-les-Martigues; L42 Saintes-Maries de la Mer; L43 Saint-Martin-de-Crau; L44 Saint-Raphaël; L45 Saint-Tropez/
Athenopolis; L46 Sion-sous-le-Scex; L47 Solenzara; L48 Tautavel; L49 Telo Martius/Toulon; L50 Toulouse/Tolosa; L51 Venasque; L52 Vénéjan;  
L53 Voerendaal Ten Hove.

First of all, eastern imports, including LRA1s, are predominant in the southern part of the region, 
related to the lively operations of the major regional harbors, Marseille and Fos-sur-Mer (our L20 Fos-
sae Marianae), through which the eastern Mediterranean products could penetrate the lower Rhône 
Valley.15 More inland attestations are relatively scarce and located along river routes as well, but in 
general LRA1s, together with LRA4s, are more ubiquitous than other eastern amphoras even in more 
remote settlements–the latter, moreover, “majoritaires sur les sites à vocation religieuse” (Pieri 2007a: 
152). The consumption of eastern foodstuffs in late antique Gaul is essentially an urban phenomenon, 
concentrated in medium- to large-sized cities. LRA1s are rare in far removed or openly rural contexts; 
at the villa at Voerendaal, for example, the type represents about 0.15% of the overall assemblages 
during the late 4th–early 6th centuries (though still the majority of central or eastern Mediterranean 
imports, Hiddink 2023: table 24.1). This scarcity is also observed at the oppidum Constantine, where 
African imports prevail (Duperron 2013: 256). Pieri associated this to the eastern “transmarini negocia-
tores” attested in the cities, seeing them as “des vecteurs essentiels de la diffusion des produits de luxe 

15. See www.romanopendata.eu for examples of LRA1 dipinti from the coast of southern France.

Fig. 39.2

https://umap.openstreetmap.fr/en/map/gaul_1023386
http://www.romanopendata.eu
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en Occident” (Pieri 2007a: 152). Indeed the presence of eastern merchants, as recorded by epigraphy, 
represents an important element to take into consideration for a general appraisal of LRA1 (and other 
eastern Mediterranean products) trade dynamics in the region. Pieri seems to imply that LRA1s (and 
other eastern Mediterranean products) are due to the presence of “transmarini negociatores.” However, 
this assessment does not appear universally applicable in other regions, and therefore such a correla-
tion based on LRA1s alone should likely be reconsidered.﻿

M. British Isles (United Kingdom, Ireland)—Diocese Britanniae

§10.3.13. Table M

Figure 40. Map showing LRA1 consumption sites in our region M, including: M01 Alt Glut, Dumbarton Castle; M02 Ballygarran;  
M03 Bantham; M04 Blanchfieldsland; M05 Cadbury Castle; M06 Caherlehillan; M07 Cannington; M08 Cashel in Tipperary;  
M09 Cawsand; M10 Clogher; M11 Collierstown; M12 Dalkey Island; M13 Dinas Powys; M14 Garranes (Lisnacaheragh); M15 Glastonbury Tor;  
M16 Gwithian; M17 High Peak, Sidmouth; M18 Inis Cealtra; M19 Llandough; M20 Mothecombe; M21 Portmarnock; M22 Reask;  
M23 Sillina; M24 Tintagel.

The islands in Britanniae were always on the periphery of the Roman and Byzantine cultural sphere, 
and around the 5th century the power infrastructure morphed from an imperial administration to 
myriad small ethnicity-based kingdoms ruled by local Angles, Saxons, as well as Germanic peoples 
(Campbell 2010: 13). The prestige of “Romanness,” however, clearly lived on within some of these 
polities, and ceramics (e.g., LRC, LRA1, LRA2) from the eastern Mediterranean continued to circulate 

https://umap.openstreetmap.fr/en/map/british-isles_1023387
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in Ireland and southwest Britain well into the 7th century (Campbell 2010: 15–16; Kelly 2010: 52–54). 
Hypo theses vary on the nature of this exchange: Was it diplomatic gift-giving? Direct commercial 
trade? A demand for Christian-affiliated commodities? Secondary recirculation?

But whatever the case, the most recent analyses point toward direct commercial trade flowing 
from the Mediterranean up the Atlantic seaboard (see Duggan 2020; O’Brien and Hogan 2021: 256–59 
and references therein). LRA1s are usually present in small quantities at the Irish and British sites, 
though the form was nevertheless one of the most frequently traded amphoras along this exchange 
route. At the Lisnacaheragh enclosure at Garranes, for example, “seven or eight” LRA1s have been 
found to date, and this is the largest assemblage of imported amphoras in Ireland (ca. 53.8–66.7%; 
O’Brien and Hogan 2021: 250–51). The largest assemblage of LRA1s in this region comes from Tintagel, 
the elite center and a possible administrative capital of southwestern Britain, with an estimated 29 
vessels (by MNV, Campbell 2011: table 12). The concentration of finds in Ireland and southwest Britain 
is a product of the roughly parallel density of existing Roman-period sites within this region (Snyder 
1996: figs. 1–2). Another interesting point is the dominance of one site-type among LRA1-consuming 
sites in Ireland and Britain. In the former, there is a clear association between the form and mortuary 
customs: 68.75% of all LRA1-consuming sites there are from contexts associated with cemeteries or 
burials (Kelly 2010: 61). This phenomenon does not seem to be religiously informed (as is the case with 
LRA1s in Egypt, for example) because these sites are equally split into Christian and pagan settle-
ments. In Britain, a connection with fortified enclosures and settlements (i.e., ringforts, cashels, etc.) 
may be observed, representing two thirds of all LRA1-consuming sites (Snyder 1996). This is a strong 
indication that the ubiquitous amphora could take on associations and meanings independent of its 
original origin and use.

 N. Nubia and Red Sea regions: The Mediterranean periphery and beyond (southern Egypt, Sudan, 
Eritrea, Ethiopia, Yemen)

§10.3.14. Table N

The movement of LRA1s to the south and east of the Roman-Byzantine world, such as the southern 
Red Sea and Nubia, has not been extensively addressed as, for instance, their occurrence in post-Ro-
man sites in the British Isles. But despite the few find-spots and low frequency of LRA1s in this region, 
these attestations nonetheless contribute to the overall assessment of the wider circulation and ex-
change patterns of the period (Tomber 2004).

The most remarkable examples in this regard are represented by the tumuli at Wadi Qitna in 
Nubia (Strouhal 1984) and the so-called Royal Tombs of Qustul and Ballana; here the discovery of 
LRA1s birthed one of the vessel’s typological identifications that remained largely in use throughout 
the 20th century (“Ballana 6,” after Emery and Kirwan 1938: pl. 116). The presence of the amphoras in 
these burial contexts, alongside some other Byzantine “representative” objects (Kirwan 1984: 124–25), 
should be framed in the Constantinopolitan policies in Lower Nubia in the aftermath of the collapse of 
the Meroitic kingdom in the mid-4th century. The region was deemed strategic to protect Egypt from 
the expansion of the Sasanians and to assert control over the long-distance trade routes by the Red 
Sea, which had superseded the traditional land routes by then under Persian control (Zacharopoulou 
2016: 233; for the competition between Constantinople and the Sasanians on the sea routes, see also 
Daryaee 2003). Byzantine influence might even have had a role in the emergence of the kingship of the 
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Nobades, one of the three post-Meroitic Christian kingdoms of Nubia, to whom the aforementioned 
Royal Tombs could pertain and who became formal allies of the empire by the mid-5th century (Zach-
aropoulou 2016: 237–41; Kirwan 1984: 126).

LRA1s accounted for in the Sudanese Eastern Desert survey, generally associated with other Med-
iterranean vessels (LRA2s, BGAs), are usually reported at mining settlements, a sign of the continui-
ty—up to or beyond the 6th–7th centuries—of activity at sites previously considered abandoned since 
early Roman times (Massa 2020: 95). It is not clear though whether such activities were taking place 
under the imperial administration or local polities. The presence of these vessels, nonetheless, does 
illustrate the vitality of the caravan routes between the Nile and the Red Sea shore, “along the tracks 
connecting Egypt with the Ethiopian plateau” (Massa 2020: 85). LRA1s have been recognized at Aksum 
as well (Williams 2000), even though the Aila-Aksum amphoras are predominant. The former must 
have sometimes traveled along the exchange routes of these latter vessels, since they are found at Adu-
lis, the harbor of the Aksumite capital (see references in Tomber 2004: 400),16 and as far as Qana in the 
Yemenite Gulf (Tomber 2004: 401). Notably, the Aksumite kingdom had embraced Christianity as early 
as the 4th century (Seland 2014), and Aila, Adulis, and Aksum were all bishoprics, so it is possible that 

16. LRA1s are also reported, possibly erroneously, aboard the Black Assarka shipwreck, in the coastal stretch immediately in front of 
Adulis, based on Pedersen 2000: 9, fig. 8 (Pieri 2005a, appendix 1, and 2007a: 614; Tomber 2004); the full account of the excavation of 
the wreck, though, does not mention nor illustrate any LRA1s, rather Aila-Aksum and BGAs (Pedersen 2008).

Figure 41. Map showing LRA1 consumption sites in our region N, including: N01 Adoulis; N02 Aksum; N03 Ballana; N04 Faras/Pachora;  
N05 Firka; N06 Kalabsha/Talmis; N07 Old Dongola; N08 Qana; N09 Qustul; N10 Sayala; N11 Sudanese Mine R37; N12 Sudanese Mine  
R45; N13 Sudanese Mine R57; N14 Sudanese Mine R60; N15 Wadi Qitna.

https://umap.openstreetmap.fr/en/map/nubia-et-al_1039549
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LRA1 consumption there was a byproduct of growing ecclesiastical trade networks (cf. Finneran 2006; 
see again the considerations by Kirwan 1984), as is the case for much of the LRA1s exchange.

		         Figure 42. Ballana, tomb 9, after Emery 1948: pl. 11.

 §7.2. The Maritime Perspective: Shipwrecks

§10.3.15 and §10.3.16. Tables S1 and S2

While LRA1s are frequently identified as isolated finds in seabed deposits pertaining to jettisons or 
other dispersed underwater contexts (e.g., Leidwanger 2007), the contexts more valuable to our study 
are 18 investigated shipwrecks that transported LRA1s in the eastern Mediterranean and in the north-
ern Black Sea. These closed archaeological assemblages offer us a rare “fine-grained and seemingly 
unparalleled glimpse into a moment frozen in time, a ‘time capsule’” (Leidwanger 2017: 596; for more 
on the importance of shipwrecks in amphora and contents studies see Cibecchini 2021: 45–46).
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Fig. 43.1

Fig. 43.2

See caption on following page

https://umap.openstreetmap.fr/en/map/shipwrecks_1029285http://
https://umap.openstreetmap.fr/en/map/shipwrecks_1029285
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Some of these shipwrecks—notably Yassi Ada but also the Knidos and Marmaris sites—have been 
thoroughly studied and published; in other cases, the research is ongoing and we must rely on prelim-
inary reports. Therefore, the following remarks must be considered partial and could be revised in the 
light of future studies. There are numerous excellent publications analyzing Yassi Ada in detail, and 
thus it will not be discussed further here apart from the summary in the appendix to table S1.

LRA1s are attested aboard these ships as (1) the main cargo, (2) part of a mixed cargo, (3) supple-
mentary vessels—either for secondary exchanges apart from the primary purpose of the voyage or as 
galley ware.

At least three wrecks may be related to large-sized ships whose primary cargo was composed of 
LRA1s: Knidos A, Knidos C, and Marmaris B, all located along the strait dividing Rhodes and Kos from 
the mainland. The size of their cargoes, estimated at up to 1200 amphoras, evinces that they were 
heading toward Constantinople “carrying supplies possibly destined for the Danube frontier” (Bren-
nan et al. 2020: 322). The smaller wreck at Cape Zevgari in southern Cyprus, at a short distance from 
a jettison deposition that also includes LRA1s (Leidwanger 2013b: 186–87), carried 150 LRA1s, presum-
ably in the regular small-scale ventures that characterized “low-end commerce” in Cyprus (Leidwanger 
2007: 308–14). Both Chios wrecks reportedly carried LRA1s cargoes as well (Theodoulou et al. 2015a), 
though their size remains unspecified.

The two Black Sea shipwrecks were carrying carrot amphoras and some LRA1s; in the case of the 
Plaka wreck (Waksman et al. 2014), by the Crimea peninsula, exact figures and percentage are not 
available, while “at least 10” LRA1s were aboard the Sinop B (Ballard et al. 2001: 618; Opaiț et al. 2019: 
77). This small amount may indicate that those vessels do not represent a mixed or secondary cargo, 
but galley ware. A true mixed cargo, on the other hand, was on the ship sunk by the Gulf of Burgaz, not 
far from Knidos: the vessel carried both LRA1s (ca. 60%) and LRA2s, and has been interpreted as a small 
ship engaged in cabotage routes similar to the Zevgari ship (Leidwanger, Green, and Tuna 2015: 307).

Fig. 43.3

Figure 43.1–3. Distribution maps of major (in red) and minor (in blue) shipwrecks with LRA1: S01 Avdimou Bay; S02 Burgaz; S03 Cape 
Andreas; S04 Cape Zevgari; S05 Cefalù; S06 Chios Site 9, Agios Stefanos Islet east; S07 Chios Site 10, South Prasonisi Islet south; S08 Kekova 
Island; S09 Kizilburun; S10 Knidos A; S11 Knidos C; S12 Knidos O; S13 Knidos T; S14 La Palud; S15 Maʻagan Mikhael B; S16 Marmaris B;  
S17 Plaka; S18 Sinop B; S19 Yassi Ada; S20 Arap Island; S21 Dia Island; S22 Elaiussa (?); S23 Favatritx; S24 Gulf of Keramos; S25 Punta del 
Serrone; S26 TK05-AD Bozburun peninsula; S27 Yılanlı Island.

https://umap.openstreetmap.fr/en/map/shipwrecks_1029285
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All the other shipwrecks suggest that LRA1s were a recurrent element of the galley ware, indicat-
ing that the eastern Mediterranean wine carried within these containers was a common component of 
these sailors’ diet. Two LRA1s are attested at Avdimou Bay (actual cargo, a small batch of LRA4s and 
possibly millstones) and at Kekova (carrying also some late imitations); they were aboard La Palud, the 
Maʻagan Mikhael B (main cargo: LRA2s and LRA5s) and the Knidos T ships (a dozen approximately; 
main cargo: possibly grain); a singleton is attested even on the small Knidos O (carrying a small batch 
of LRA2s and probably engaged in local or regional trading) and in the Favaritx wreck (whose unstud-
ied cargo made up of a disparate bronze objects may suggest that it was the accumulated hoard of 
pillaging pirates). LRA1s are reported onboard the Punta del Serrone shipwreck, which was carrying 
to Italy a large set of bronze statues, possibly for recycling purposes, from an undetermined location 
in Greece—plausibly an old shrine, related to Herod Atticus, at Delphi. Interestingly, the two LRA1s 
on the Kekova Island shipwreck conform to typologies pertaining to different periods (end of the 5th 
and 6th–7th c. respectively; Aslan and Orhan 2020), a further possible clue of widespread recycling 
practices, as demonstrated for some of the LRA1s and LRA2s aboard Yassi Ada (van Alfen 1996: 202–3; 
Leidwanger 2014: 898). It has been suggested that the Burgaz, Kekova, and Knidos A shipwrecks car-
ried reused LRA1s and/or specimens from a range of production centers (Brennan et al. 2020: 295).

The shipwreck by Cefalù, in Sicily, unfortunately not excavated and actually even repeatedly 
plundered (Purpura 2004a), seems to offer a completely different scenario. Considering its remark-
able size, Purpura (1983: 95; 2004b) suggested it was a military ship, possibly to be related to Justian’s 
attempt to reconquer Sicily in 535. According to the preliminary report, LRA1s are the predominant 
amphora type (Purpura 1983: 101), bearing in at least one case a red dipinto (LCP vessel 34964).

Figure 44. Chronology and cargoes of ships sunk in the Mediterranean and Black Sea carrying LRA1s; some context/assemblages are not 
included because of the incompleteness of the reports (graphics by V. Iacomi).

https://www.levantineceramics.org/vessels/34964-cefalu-purpura-1983-fig-11
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As to the origin of these cargoes, beyond speculating on the possible route the ships were follow-
ing, detailed chemical and petrographic analyses can, in some cases, point to specific production cen-
ters or regions. Wavelength-dispersive X-ray fluorescence conducted on a selection of LRA1s from the 
Plaka wreck suggested that some of them were products of the Arsuz workshop, based on similarities 
with data from samples collected by Empereur and Picon (Waksman et al. 2014: 922). The results of 
petrographic analysis on one amphora from the Ma’agan Mikhael B ship point to a possible Cypriot 
origin (Creisher et al. 2019: 106); the LRA1s aboard the Burgaz wreck align with west Cilician fabrics 
(Leidwanger, Greene, and Tuna 2015: 305).

As a brief note about contents, we should mention that pitch-lining is reported on vessels from 
Burgaz (Leidwanger, Green, and Tuna 2015: 304) and at least one amphora from Marmaris B (Brennan 
et al. 2020: 303), while a “black tarry deposit” was observed at the time (1954) of the first survey on 
the Chios Site 9, Agios Stefanos Islet east (Theodoulou et al. 2015a). However, the most remarkable 
evidence comes from the Ma’agan Mikhael B ship, where a single rescued LRA1, marked with a graf-
fito on the upper shoulder, still preserved part of its original content, some eight kilograms of raisins/
grapes.

The chronological range of the wrecks encompasses almost the complete time span of production 
and diffusion of LRA1s, while the geographical distribution is centered around the northeast Mediter-
ranean, specifically the southern coast of Turkey. The very detailed dating of wrecks off the Asia Minor 
shores provides a good glimpse at the traffic along what has been convincingly called the “quaestor 
corridor,” to which also the Chios ships contribute.

 §7.3. Beyond the Imperial Frontiers. Appendix to Consumption and Distribution: O. India

Literature on LRA1s often offers the evocative image of the amphora being attested “from Britain to 
India.” But while the North Atlantic connection has been thoroughly examined and discussed (see 
§7.1.M), it is easy to lose track of LRA1s when moving from the Red Sea/Gulf of Aden regions, where 
evidence is scanty, toward the Indian subcontinent. While distribution of the amphora “beyond the 
imperial frontiers” likely represents a derivative and even peripheral aspect of the vessel’s circulation, 
long-distance trade connecting the Mediterranean, the Red Sea and Gulf regions, the eastern African 
coasts, and the Indian subcontinent was an essential component of late antique economies.17

An assessment of the presence of LRA1s in Indian sites is briefly reported here for the sake of 
completeness; we are aware, however, that a more robust review of the available evidence is needed. 
Roberta Tomber (2010: 48–50; cf. Autiero 2015) has underlined how in her own survey of Roman im-
ported amphoras in India, sherds of Mesopotamian torpedo jars had been frequently misinterpreted 
as LRA1s—a confusion, it seems, that can arise quite easily, and be resolved only through close study, 
as recently demonstrated by the case of a group of presumed LRA1 sherds from Adulis.18

At present, we can report the ascertained presence of LRA1s in a few sites, as seen in the map be-
low (based on Krishnan and Balvally 2015: 237; Tomber 2008: 166, table 3).

17. The famous episode recalled by Procopius, according to whom Justinian would have pushed the Ethiopian to bypass the Sasa-
nian merchantmen involved in the silk trade to shorten (and have control over) the long journey of the fabric to the Mediterranean 
cities is indicative in this regard (Schneider 2014: 196); also cf. the Constantinopolitan interests in Lower Nubia discussed above.
18. See Zerai et al. 2022; pitching residuals were analyzed, and the results pointed out the inner lining of the amphora was made with 
bitumen, common in Mesopotamia, rather than resin, thence the reconsideration of the class of vessel to which the sherds pertain.
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Figure 45. Map showing LRA1 consumption sites in our region O, including: O01 Arikamedu; O02 Bharuch (?); O03 Elephanta; O04 Hathab; 
O05 Kamrej; O06 Kateshwar (?); O07 Somnath.

https://umap.openstreetmap.fr/en/map/india_1045669
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 §7.4. Distribution Maps

7.4.1. Attested consumption sites
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https://umap.openstreetmap.fr/en/map/lra1-diffusion-pattern-general-attestation_1023388
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7.4.2. Distribution of LRA1s according to typology

Fig. 47.1

Fig. 47.2

See caption on page 105

https://umap.openstreetmap.fr/en/map/y-03-distribution-maps-type-a_1090290
https://umap.openstreetmap.fr/en/map/y-03-distribution-maps-type-a_1090290
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Fig. 47.3

Fig. 47.4

See caption on following page

https://umap.openstreetmap.fr/en/map/y-03-distribution-maps-type-a_1090290
https://umap.openstreetmap.fr/en/map/y-03-distribution-maps-type-a_1090290
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Figure 47.1–4 (see previous pages). Distribution maps of LRA1s type A in our catalog, including: A16 Elaiussa Sebaste; A25 Kelenderis;  
A31 Olba; A41 Soli-Pomepiopolis; A50 Zeugma; B03 Aphendrika; B08 Cape Kiti/Kition; C03 Ashkelon; C04 Beirut; C10 Chhim; C19 Iraq  
al-Amir; C20 Jaffa; C39 Tell Keisan; C42 Zippori; D03 Anchialos; D12 Dinogetia; D17 Iatrus; E07 Il’ich; F06 Arykanda; F34 Miletos;  
F37 Parion; F38 Patara; F39 Perge; F40 Phaselis; F42 Sagalassos; F47 Smyrne; G06 Athens; G21 Gortyn; G31 Križna gora; G39 Orikos;  
G41 Philippi; G48 Scodra; H04 Aquileia; H10 Capris, Iustinopolis; H13 Caulon-Stilida; H27 Giglio Island; H35 loc. Carabollace; H48 Paola; 
H52 Pisa; H56 Portus; H57 Portus Pisanus; H60 Ravenna; H63 Roma; H65 Salapia; H72 Tergeste; H76 Udine; K07 Carthago Nova, Karthago 
Spartaria; K13 Emporiae/Emporion; K15 Hispalis/Seville; K21 Ossonoba; K24 Tarraco; K26 Vigo/Vicus Spacorum; L01 Aigues-Vives;  
L03 Antibes/Antipolis; L04 Arelatum/Arles; L05 Aubigné-Racan; L07 Avignon; L09 Baux-de-Provence; L10 Beaucaire; L11 Bordeaux;  
L13 Cannes; L14 Carbonne; L15 Collias; L16 Collioure; L20 Fossae Marianae; L21 Frejús; L22 Gap; L26 Laudun; L27 Lugdunum;  
L29 Massalia/Marseille; L31 Montille d’Ulmet; L32 Nantes; L33 Narbo; L35 Olbia/Hyères; L36 Oppidum de Constantine; L38 Port-Vendres; 
L39 Saint-Blaise; L40 Saint-Cassien/ad horrea (Cannes); L41 Saint-Julien-les-Martigues; L42 Saintes-Maries de la Mer; L44 Saint-Raphaël;  
L48 Tautavel; L49 Telo Martius/Toulon; L50 Toulouse/Tolosa; L51 Venasque; L52 Vénéjan.

Figure 48. Distribution map of LRA1s type B in our catalog, including: A12 Dehes; A15 Diocaesarea; A16 Elaiussa Sebaste; A18 Hadir; 
A19 Halabiye/Zenobia; A22 Kanytelis; A25 Kelenderis; A28 Korykos; A31 Olba; A32 Palmyra; A33 Qal’at Sem’an; A36 Ras Ibn Hani;  
A37 Resafa/Sergiopolis; A40 Sergilla; A41 Soli-Pomepiopolis; A50 Zeugma; B02 Amathus; B03 Aphendrika; B04 Ayia Marina-Mavrovouni; 
B06 Avdimou Bay (shipwreck); B07 Cape Andreas, Green’s Site 17 (shipwreck); B08 Cape Kiti/Kition; B10 Cape Zevgari (shipwreck); 
B14 Keratidhi; B22 Panayia Ematousa; B27 Skouriotissa-Vouppes; B28 Thalassines-Spilies; B29 Zygi-Petrini; C03 Ashkelon; C04 Beirut;  
C05 Beisan/Scythopolis; C08 Caesarea; C10 Chhim; C12 Dor; C14 Ein Boqeq; C15 Hippos-Sussita; C16 Horbat ‘Aqav; C20 Jaffa;  
C23 Jezreel/Esdraela; C30 Ostrakine; C36 Shavei Zion; C38 Tell Fara; C39 Tell Keisan; C42 Zippori; D12 Dinogetia; D17 Iatrus; D25 Odessos; 
E02 Chersonesus; E10 Mangup; E20 Sinop; F02 Andriake; F06 Arykanda; F08 Burgaz (shipwreck); F17 Kambos (Lipsi); F20 Keramos;  
F27 Knidos; F31 Limyra; F34 Miletos; F37 Parion; F38 Patara; F39 Perge; F41 Rhodiapolis; F42 Sagalassos; F47 Smyrne; F50 Xanthos; G06 Athens; 
G18 Dion; G21 Gortyn; G39 Orikos; G41 Philippi; G44 Rifnik; G52 Thessaloniki; G56 Tonovcov grad; G57 Torone; H04 Aquileia; H05 Bivona; 

https://umap.openstreetmap.fr/en/map/y-03-distribution-maps-type-a_1090290
https://umap.openstreetmap.fr/en/map/y-04-distribution-maps-type-b_1090309
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H11 Carales/Cagliari; H13 Caulon-Stilida; H22 Egnatia; H41 Misenum; H42 Neapolis/Naples; H53 Piscino di Piscopio; H60 Ravenna;  
H63 Roma; H72 Tergeste; H74 Teurnia; I07 Baouît/Abba Apollotos; I28 Naukratis; I29 Saint Jeremiah’s Monastery, Saqqara; J05 Djerba;  
K02 Benalùa; K15 Hispalis/Seville; K21 Ossonoba; K24 Tarraco; K26 Vigo/Vicus Spacorum; L02 Aix-en-Provence/Aquae Sextae; L03 Antibes/
Antipolis; L04 Arelatum/Arles; L11 Bordeaux; L12 Bréhat; L17 Corte; L18 Elne; L20 Fossae Marianae; L29 Massalia/Marseille; L30 Menerbes; 
L31 Montille d’Ulmet; L35 Olbia/Hyères; L36 Oppidum de Constantine; L38 Port-Vendres; L39 Saint-Blaise; L47 Solenzara; L49 Telo  
Martius/Toulon; N12 Sudanese Mine R45.

Figure 49. Distribution map of LRA1s type C in our catalog, including: A16 Elaiussa Sebaste; A50 Zeugma; B07 Cape Andreas, 
Green’s Site 17 (shipwreck); B08 Cape Kiti/Kition; B25 Pyla-Koutsopetria; C16 Horbat ‘Aqav; C31 Pella; C37 Shuni; C42 Zippori;  
D12 Dinogetia; E09 Lake Palastiomi (Natechebi); F02 Andriake; F15 Iasos; F27 Knidos; F31 Limyra; F34 Miletos; G17 Dia Island (shipwreck); 
G21 Gortyn.

https://umap.openstreetmap.fr/en/map/y-04-distribution-maps-type-b_1090309
https://umap.openstreetmap.fr/en/map/y-05-distribution-maps-type-c-transitional-surviva_1090320#5/39.640/35.420
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Figure 50. Distribution map of LRA1s “transitional” (brown) and “survival” (magenta) in our catalog, including: A03 Antiocheia ad Cragum; 
A13 Delice kiln site; A28 Korykos; C10 Chhim; C25 Maʻagan Mikhael B (shipwreck); D03 Anchialos; E04 Demirci; F17 Kambos (Lipsi);  
F19 Kephalos; F30 Leukos.

https://umap.openstreetmap.fr/en/map/y-05-distribution-maps-type-c-transitional-surviva_1090320
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7.4.3. Diachronic maps of LRA1 consumption

Fig. 51.1

See caption on following page

https://umap.openstreetmap.fr/en/map/y-06-distribution-maps-late-4th-to-early-6th-c_1090342
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Figure 51.1–3. Distribution maps of LRA1s between the mid-/late 4th to the early 6th century (blue) in our catalog, including: from the 
mid-/late 4th century (light blue): A03 Antiocheia ad Cragum; A16 Elaiussa Sebaste; A41 Soli-Pomepiopolis; B03 Aphendrika; C04 Beirut; 
C11 Damascus; C15 Hippos-Sussita; C19 Iraq al-Amir; D03 Anchialos; D22 (L)ibida; D24 Novae; D41 Ulmetum; E13 Olbia Pontica,  
Borysthenes; E15 Petra/Tsikhisdziri; E23 Tanais; E24 Tyritake; G02 Antikythera; G21 Gortyn; G27 Kanistro; H04 Aquileia; H26 Giancola;  
H33 Jesolo; H45 Ostia; H50 Pievina; H52 Pisa; H57 Portus Pisanus; H63 Roma; H76 Udine; K17 Iluro; L20 Fossae Marianae; M22 Reask 
(conjectural); N14 Wadi Qitna; from the 5th century (purple): A02 Anemurium; A06 Aphrodisias/Ovacık; A46 Umm el-Tlel; A48 Yumurtalik/
Aigai (Cilicia); B05 Ayios Philon; B06 Avdimou Bay (shipwreck); B10 Cape Zevgari (shipwreck); B22 Panayia Ematousa; C05 Beisan/
Scythopolis; C08 Caesarea; C09 Capernaum; C18 Huqoq; C27 Mount Nebo; C34 Rehovot-in-the-Negev; D01 Aegyssus; D04 Bjolgrad;  
D05 Callatis; D08 Cernavodă/Axiopolis; D10 Constantinople; D11 Dichin; D14 Halmyris/Murighiol; D16 Histria; D21 Küçükyalı;  
D23 Madara; D29 Piatra Frecăţei/Beroe; D30 Razgrad; D34 Stara Zagora; D35 Sucidava/Corabia; D39 Tropaeum Traiani; E03 Cibilium/ 
Tsebelda; E08 Kytaion; E11 Myrmekion; E16 Phanagoria; E21 Sinop B (shipwreck); F06 Arykanda; F13 Halasarna; F22 Klazomenai;  
F27 Knidos; F28 Kyme in Aeolis; F31 Limyra; F44 Sardis; F45 Side; F49 Troy/Ilion; G04 Argos; G06 Athens; G10 Brijuni Island; G11 Butrint; 
G12 Byllis; G16 Corinth; G26 Kallithea; G28 Kastri/Larymna; G32 Kryoneri; G40 Pefkochori; G55 Tonovcov grad; H06 Blanda Julia;  
H12 Casignana Roman Villa; H16 Classe; H18 Concordia Sagittaria; H20 Cosa; H38 Marettimo Island; H42 Neapolis/Naples; H44 Orbetello; 
H48 Paola; H51 Piran; H55 Porto Torres; H61 Rhegion; H75 Torcello; H81 Villa S. Giovanni di Ruoti; I29 Saint Jeremiah’s Monastery, 
Saqqara; J33 Sidi Jdidi/Aradi; K02 Benalùa; K03 Braga/Bracara Augusta; K05 Cadiz/Gades; K06 Carteia; K08 Cetobriga; K11 Cubelles;  
K18 Iulia Traducta/Algeciras; K19 Málaga; K22 Puig Rodon villa (Corça); K23 Septem/Ceuta; L01 Aigues-Vives; L03 Antibes/Antipolis;  
L04 Arelatum/Arles; L05 Aubigné-Racan; L07 Avignon; L09 Baux-de-Provence; L10 Beaucaire; L11 Bordeaux; L14 Carbonne; L15 Collias;  
L16 Collioure; L21 Frejús; L22 Gap; L25 La Reille; L26 Laudun; L27 Lugdunum; L29 Massalia/Marseille; L31 Montille d’Ulmet; L32 Nantes; 
L33 Narbo; L36 Oppidum de Constantine; L38 Port-Vendres; L40 Saint-Cassien/ad horrea (Cannes); L41 Saint-Julien-les-Martigues;  
L44 Saint-Raphaël; L45 Saint-Tropez/Athenopolis; L48 Tautavel; L49 Telo Martius/Toulon; L50 Toulouse/Tolosa; L51 Venasque; L52 Vénéjan; 
M05 Cadbury Castle; M10 Clogher; M11 Collierstown; M14 Garranesn (Lisnacaheragh); M17 High Peak, Sidmouth; M21 Portmarnock;  
N03 Ballana; N05 Firka; N06 Kalabsha/Talmis.

Fig. 51.2

https://umap.openstreetmap.fr/en/map/y-06-distribution-maps-late-4th-to-early-6th-c_1090342
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Fig. 51.3

See caption on previous page

https://umap.openstreetmap.fr/en/map/y-06-distribution-maps-late-4th-to-early-6th-c_1090342
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Figure 52. Distribution map of LRA1s from the early 6th to the mid-7th century in our catalog, including: A01 Androna; A05 Apamea;  
A16 Elaiussa Sebaste; A25 Kelenderis; A28 Korykos; A33 Qal’at Sem’an; A35 Ras el Bassit; A40 Sergilla; A41 Soli-Pomepiopolis; 
A48 Yumurtalik/Aigai (Cilicia); A50 Zeugma; B02 Amathus; B03 Aphendrika; B05 Ayios Philon; B13 Dodekaskala; B25 Pyla-Koutsopetria; 
B29 Zygi-Petrini; C08 Caesarea; C09 Capernaum; C13 Elusa; C18 Huqoq; C22 Jerusalem; C34 Rehovot-in-the-Negev; C35 Shelomi;  
D01 Aegyssus; D06 Capidava Fortress; D10 Constantinople; D14 Halmyris/Murighiol; D16 Histria; D21 Küçükyalı; D22 (L)ibida;  
D24 Novae; D41 Ulmetum; E01 Apsaros/Gonio; E02 Chersonesus; E05 Dranda; E06 Hermonassa; E13 Olbia Pontica, Borysthenes; E14 Pantikapaion, 
Bosporos/Kerch; E15 Petra/Tsikhisdziri; E21 Sinop B (shipwreck); E24 Tyritake; F02 Andriake; F03 Aphrodisias; F08 Burgaz (shipwreck); 
F09 Chios Site 9, Agios Stefanos Islet east (shipwreck); F10 Chios Site 10, South Prasonisi Islet south (shipwreck); F13 Halasarna;  
F14 Hierapolis/Pamukkale; F17 Kambos (Lipsi); F18 Kekova Island (shipwreck); F21 Kizilburun (shipwreck); F22 Klazomenai; F24 Knidos 
C (shipwreck); F27 Knidos; F29 Laggeri; F31 Limyra; F32 Marmaris B (shipwreck); F33 Mastichari; F37 Parion; F43 Samos; F44 Sardis;  
F45 Side; G01 Aliki (Thasos); G02 Antikythera; G08 Berat; G11 Butrint; G16 Corinth; G19 Dyrrachium, Epidamnos; G21 Gortyn; G28 Kastri/
Larymna; G37 Olympia; G40 Pefkochori; G42 Phoinike; G43 Pseira; G52 Thessaloniki; G54 Tiszavasvári; H02 Akragas/Agrigento; H04 Aquileia;  
H15 Cefalù (shipwreck); H16 Classe; H18 Concordia Sagittaria; H42 Neapolis/Naples; H45 Ostia; H49 Philosophiana; H53 Piscino di Piscopio;  
H60 Ravenna; H61 Rhegion; H63 Roma; H64 Roselle/Rusellae; H68 Scolacium; H69 Segesta; H75 Torcello; H76 Udine; H78 Vada Volaterrana; 
H80 Vibo Valentia; I07 Baouît/Abba Apollotos; I21 Lamluda; I24 Manqabad; I26 Old Cairo; I29 Saint Jeremiah’s Monastery, Saqqara; 
J04 Djerba; J32 Sidi Jdidi/Aradi; K05 Cadiz/Gades; K07 Carthago Nova, Karthago Spartaria; K25 Valentia/Valencia; L02 Aix-en-Provence/
Aquae Sextae; L03 Antibes/Antipolis; L11 Bordeaux; L12 Bréhat; L17 Corte; L18 Elne; L20 Fossae Marianae; L23 La Capelière; L24 La Palud 
(shipwreck); L28 Maguelone; L29 Massalia/Marseille; L30 Menerbes; L37 Paris; L38 Port-Vendres; L39 Saint-Blaise; L49 Telo Martius/Toulon; 
M15 Glastonbury Tor; M17 High Peak, Sidmouth; M18 Inis Cealtra; M20 Mothecombe; M21 Portmarnock; N03 Ballana.

https://umap.openstreetmap.fr/en/map/y-07-distribution-maps-early-6th-to-mid-7th-c_1090556
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Figure 53. Distribution map of LRA1s after the mid-7th century in our catalog, including: A03 Antiocheia ad Cragum; A13 Delice kiln site; 
A16 Elaiussa Sebaste; A27 Kilise Tepe; B11 Dhiorios; C03 Ashkelon; C15 Hippos-Sussita; C25 Maʻagan Mikhael B (shipwreck); C34 Rehovot-
in-the-Negev; F11 Emporio; F19 Kephalos; F30 Leukos; F45 Side; G16 Corinth; G21 Gortyn; G28 Kastri/Larymna; G43 Pseira; H38 Marettimo 
Island; H75 Torcello.

https://umap.openstreetmap.fr/en/map/y-08-distribution-maps-after-mid-7th-c_1090576
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 Chapter 8. Final Considerations: LRA1s as Transport 
Amphoras in a Changing World

Let us end as we began, by asking: What is a Late Roman Amphora 1? We have analyzed this form 
through multiple lenses, including typology, production, petro-fabric characterization, inscriptions, 
contents, and distribution patterns. Are we able to define it, at last? A technical answer is readily avail-
able: the LRA1 is the most common transport container in the Mediterranean from the end of the 4th 
to the mid-7th century, though it may be found before and after this stretch. It was used primarily by 
various actors on behalf of the state to fulfill the imperial annona wine requirements and for the com-
mercial wine trade. Vessels were reused for a wide variety of purposes, chief among them the shipping 
of oil.

The earliest known evidence for LRA1 production may be found in a late 4th century kiln at Elaius-
sa-Sebaste (§3.6), and the latest at the Aegean workshops like Kambos (§3.9) and Laggeri (§3.12) which 
likely continued into the late 7th or 8th centuries. The LRA1 was produced in at least 21 different 
workshops in the eastern Mediterranean, and its morphology and volumetrics vary accordingly; it can 
be cylindrical, or slightly globular, or have a “pinched waist,” and it is always covered in raised ribs. Vol-
umes varied from at least 6–27 l, and probably more. The identification of LRA1s at a site means that 
the site was inhabited or at least visited at some point during the 4th–7th centuries and, further, that 
it was a node in long-distance wine trade routes or dynamic regional networks that reused amphoras 
for medium- to short-distance commodity shipping. Depending on the specific context and regional 
milieu in which an LRA1 is excavated, it may provide insights into: the growing influence of church 
estates on imperial and local society; burial practices of elites navigating their relationship with the 
vestiges of the old Roman lifeways; subsistence strategies in fortified settlements along the Byzantine 
Danubian frontier; and/or diplomatic conversations between polities looking to bolster their defenses 
or economic ties.

To, let us say, a successful small-scale merchant living in an eastern Mediterranean port city during 
the early 6th century, an LRA1 was a commonplace and useful shipping container (though perhaps 
more generic than other amphora types) that contained quality wine to buy or sell. For a devout 
Christian residing in a semi-remote monastic complex in the Iberian Peninsula, the amphora carried 
an intrinsic value alongside its wine: a sense of connection with the heartland of the devotee’s faith. 
When petrographic analysis is feasible, an LRA1 can show discrete and multicomponent trade routes 
from a ceramic production facility all the way to these imaginary consumer’s residences or workplaces.

There are also more open-ended, and therefore exciting, “big picture” answers to our query. The 
LRA1 phenomenon represents a tangible step in the evolution of maritime shipping from the earliest 
origins of ceramics to the present day. It is one of the best-known markers of the shift from con-
tent-specific vessels in the Hellenistic and Roman periods (think branding) to the generic and multi-
functional koine of the Byzantine period. Narrowing this transition to a particular point in space and 
time is not possible (at least, at the moment) but the macro-trend is nevertheless well-attested over the 
second half of the LRA1’s lifespan. Sometimes, this simple question may be better addressed through 
its negation—What is an LRA1 not? It is not, and perhaps never will be, a high-resolution temporal 
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marker that will aid in dating a site to the level of a half-century. The creation of our synchronic and 
diachronic distribution maps illustrates the intrinsic difficulties in narrowing down the broad LRA1 
chronology, which is too often based on typology. Unfortunately, attempts at constructing meticulous, 
clear-cut typologies that would enable high-confidence chronological inferences clash with the high 
variability of vessel forms, volumes, and capacities. This diversity is a natural product of massive pop-
ularity and scale of production. Thus, the LRA1 is probably not a ceramic type for which scholars in 
the future will hone a rigorously tested morphological sequence that can be universally applied to any 
instance of the amphora.

We hope that this handbook will prove to be just the first section of a new chapter in the broad 
study of transport amphoras like the LRA1. The earliest stages of the research on many of these types 
of vessels, and certainly on the LRA1, were marked by the countless names under which the vessel 
was originally recorded, rendering it impossible to perceive, much less examine, the wider frame. The 
creation of the Late Roman Amphora nomenclature, and subsequent awareness of the broad impli-
cations that targeted analysis of the LRA1s would bring, opened a second, more dynamic phase that 
saw, among other things, the acquisition of instrumental knowledge on the areas of production. This 
second phase concluded with the development of assessed typologies, chronologies, local and regional 
distribution patterns (Pacetti 1995; Opaiţ 2004; Pieri 2005a). In the past twenty years or so, archaeo-
logical investigations and significant discoveries—most importantly, of actual kilns and workshops—
opened the door to an entirely new realm of possibilities. It is our hope that this volume and the LCP 
will enable the study of novel challenges, such as mapping the directionality and intensity of LRA1 
exchange routes, and compiling and studying discrete corpora of LRA1 tituli and graffiti as products 
of the now-visible trading sphere in which they operated. The first step in the pursuit of collectively 
attaining such ambitious achievements is clear. We should use the growing array of new digital tools to 
make our discoveries and studies readily available to the broader archaeological community. The LCP 
offers everyone the opportunity to democratize data access, which will in turn facilitate more robust 
research.

After revising such a comprehensive body of evidence, we humbly offer some words of advice on 
best practices when excavating, interpreting, and publishing LRA1s. First, it is not advisable to use an 
LRA1 to date a site, stratum, or locus more narrowly than the scale of a century to a century and a half. 
On the same note, caution should be taken when assigning a subtype to small fragments. The bound-
aries between LRA1 subtypes are fluid, and a single characteristic such as rim curvature or handle 
profile is usually not enough to distinguish between them. Macroscopic fabric descriptions, relatively 
cheap and able to be done in the field, should be given when possible, but on their own cannot support 
conclusions concerning a vessel’s origin. For this, petrographic or other archaeometric analyses are 
necessary, as many of the clays used to make these amphoras share many geological attributes. Next, 
it is imperative to include stamps and inscriptions when publishing an LRA1 assemblage. Though these 
markings may not be decipherable in the moment, they can be invaluable for future scholars. Finally 
… sign up to become a contributor on the LCP!
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 Chapter 9. Relevant Online Databases, Repositories, 
Discussion Forums, Webliography

§9.1. Roman Open Data, CEIPAC Database on Inscribed Roman Pottery

              

§9.2. FACEM Database on Greek, Punic, and Roman Pottery and Fabrics

The original time-span covered in the Fabrics of the Central Mediterranean database was the 6th to 
2nd century BCE, but it has been announced that the platform would expand to include data from the 
7th century BCE through the 7th century CE; the new release was expected in 2024 but has not been 
launched as of July 2025.

http://www.romanopendata.eu
http://www.romanopendata.eu
http://www.romanopendata.eu
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§9.3. Roman Amphorae: A Digital Resource

University of Southampton (2014) Roman Amphorae: A Digital Resource [dataset]. York: Archaeology 
Data Service [distributor] https://doi.org/10.5284/1028192.

https://facem.at/
https://doi.org/10.5284/1028192
https://doi.org/10.5284/1028192
https://facem.at/


LATE ROMAN AMPHORA 1 — 117 

§9.4. Study Group for Roman Pottery

https://romanpotterystudy.org.uk/
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§9.5. Potsherd: Atlas of Roman Pottery

https://potsherd.net/atlas/Ware/B2
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§9.6. Regional and Local Databases: A Work in Progress

A preliminary list of online databases and repositories related to regional and/or local projects.

9.6.1. A. Cilicia and Northern Levant: Rough Cilicia Archaeological Survey Project (RCSP)

https://docs.lib.purdue.edu/rcas/
https://purr.purdue.edu/publications/3152/2

https://docs.lib.purdue.edu/rcas/
https://purr.purdue.edu/publications/3152/2
https://docs.lib.purdue.edu/rcas/
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9.6.2. B. Cyprus: Sydney Cyprus Survey Project (SCSP) and Troodos Archaeological and  
Environmental Survey Project (TAESP)

Michael Given et al. 2013. Landscape and Interaction. The Troodos Archaeological and Environmental 
Survey Project, Cyprus. Volume 1: Methodology, Analysis and Interpretation. Council for British Research in 
the Levant and Oxbow Books. https://www.jstor.org/stable/j.ctv2xqng7r.

https://doi.org/10.5284/1000271
https://www.jstor.org/stable/j.ctv2xqng7r
https://www.jstor.org/stable/j.ctv2xqng7r
https://www.jstor.org/stable/j.ctv2xqng7r
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9.6.3. B. Cyprus: Pyla-Koutsopetria Archaeological Project I: Pedestrian Survey (PKAP)

9.6.4. G. Greece: The Kenchreai Archaeological Archive (KAA)

https://opencontext.org/types/dc84b645-90eb-466e-b4ea-8466a1f57673
http://kenchreai.org/kaa/typology/p-lra-1
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 Chapter 10. Tables
 §10.1. Production

 10.1.1. Diachronic map of LRA1 production showing each workshop’s output

Note that only workshops that have preserved locally produced LRA1s are included. Unfortunately, 
many workshops have not been excavated and there are no published images of their products (graphics 
by G. Gillett). 
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 10.1.2. Chronology of production centers’ activities

Region Production Center Start End Type(s)

Cilicia/Isauria 02. Antiocheia ad Cragum 4th 8th survival

Cilicia 06. Elaiussa Sebaste Late 4th second third of 7th A, B, C

Cilicia 18. Soli-Pompeiopolis Late 4th early 7th A, B

Cilicia 20. Yumurtalik Mid-5th 7th B

Egypt 16. St. Jeremiah’s Monastery 6th 7th (?) Egyptian 
type B

Cyprus 21. Zygi-Petrini 6th mid-7th B

Cyprus 01. Amathus Mid-6th mid-7th B

Aegean 07. Halasarna Mid-6th past the mid-7th B (and  
survivals ?)

Aegean 12. Laggeri Late 6th late 7th (?) Parian 
survival

Aegean 14. Mastichari ? early 7th (?) unclear (type 
B?)

Aegean 09. Kambos (Lipsi) Mid-7th (?) ? B, survival

Aegean 13. Leukos 1st (?) 9th survival

Cilicia/Isauria 05. Delice Kiln 8th (?) 10th (?) survival

10.1.3. Production chronology diagram

(graphics by V. Iacomi)
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 §10.2. Inscriptions: Dipinti Occurrences

Figure 54. Tituli picti on LRA1s from late 1800s excavations in Rome, as reported in CIL 15 (graphics V. Iacomi).

We summarize here the type and occurrences of dipinti available in the existing literature. The 
table is not exhaustive, but we hope that it will be a first step towards building a more comprehensive 
catalog using digital tools like the LCP.
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 §10.3. Consumption and Distribution Patterns

In the reference column we cite the relevant plates and/or figures of LRA1s from the bibliographical 
resources we consulted; unless stated differently in the notes, these vessels may also be found on the 
LCP through their unique vessel ID, cited in the last column. When the presence of LRA1s is included 
in excavation/survey reports or other forms of published pottery assemblages but without images, we 
use the phrase “reported in” before the reference; when the presence of LRA1s is indicated from to 
cross-references, we use the formula “mentioned in” before the reference; these vessels are not regis-
tered on the LCP. Finally, in the tables we use the following abbreviations:

LR=Late Roman
EB=Early Byzantine
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https://www.levantineceramics.org/vessels/33554-histria-badescu-and-cliante-2014-fig-3-11
https://www.levantineceramics.org/vessels/33555-histria-badescu-and-cliante-2014-fig-3-12
https://www.levantineceramics.org/vessels/33556-histria-badescu-and-cliante-2014-fig-3-13
https://www.levantineceramics.org/vessels/33557-histria-badescu-and-cliante-2014-fig-3-14
https://www.levantineceramics.org/vessels/33558-histria-badescu-2012-pl-1-1
https://www.levantineceramics.org/vessels/33559-histria-badescu-2012-pl-1-2
https://www.levantineceramics.org/vessels/33560-histria-badescu-2012-pl-1-3
https://www.levantineceramics.org/vessels/33561-histria-badescu-2012-pl-1-4
https://www.levantineceramics.org/vessels/33562-histria-badescu-2012-pl-1-5
https://www.levantineceramics.org/vessels/33563-histria-badescu-and-bivolaru-2015-fig-3-1
https://www.levantineceramics.org/vessels/33564-histria-badescu-and-bivolaru-2015-fig-3-2
https://www.levantineceramics.org/vessels/33565-histria-badescu-and-bivolaru-2015-fig-3-3
https://www.levantineceramics.org/vessels/33566-histria-badescu-and-bivolaru-2015-fig-3-4
https://www.levantineceramics.org/vessels/33567-histria-badescu-and-bivolaru-2015-fig-3-5
https://www.levantineceramics.org/vessels/33568-histria-badescu-and-bivolaru-2015-fig-3-6
https://www.levantineceramics.org/vessels/33569-histria-badescu-and-bivolaru-2015-fig-3-7
https://www.levantineceramics.org/vessels/33570-histria-badescu-and-bivolaru-2015-fig-3-8
https://www.levantineceramics.org/vessels/33571-histria-badescu-and-bivolaru-2015-fig-3-9
https://www.levantineceramics.org/vessels/33572-histria-badescu-and-bivolaru-2015-fig-3-10
https://www.levantineceramics.org/vessels/33573-histria-badescu-and-bivolaru-2015-fig-3-11
https://www.levantineceramics.org/vessels/33574-histria-badescu-and-bivolaru-2015-fig-4-1
https://www.levantineceramics.org/vessels/33575-histria-badescu-and-bivolaru-2015-fig-4-2
https://www.levantineceramics.org/vessels/33576-histria-badescu-and-bivolaru-2015-fig-4-3
https://www.levantineceramics.org/vessels/33577-histria-badescu-and-bivolaru-2015-fig-4-4
https://www.levantineceramics.org/vessels/33578-histria-badescu-and-bivolaru-2015-fig-4-5
https://www.levantineceramics.org/vessels/33579-histria-badescu-and-bivolaru-2015-fig-4-6
https://www.levantineceramics.org/vessels/33580-histria-badescu-and-bivolaru-2015-fig-4-7
https://www.levantineceramics.org/vessels/33581-histria-badescu-and-bivolaru-2015-fig-4-8
https://www.levantineceramics.org/vessels/33582-histria-badescu-and-bivolaru-2015-fig-4-9
https://www.levantineceramics.org/vessels/33583-histria-badescu-and-bivolaru-2015-fig-4-10
https://www.levantineceramics.org/vessels/33584-histria-badescu-and-bivolaru-2015-fig-4-11
https://www.levantineceramics.org/vessels/33585-histria-badescu-and-bivolaru-2015-fig-4-12
https://www.levantineceramics.org/vessels/33586-histria-badescu-and-bivolaru-2015-fig-4-13
https://www.levantineceramics.org/vessels/33587-histria-badescu-and-bivolaru-2015-fig-4-14
https://www.levantineceramics.org/vessels/33588-histria-badescu-and-bivolaru-2015-fig-4-15
https://www.levantineceramics.org/vessels/33589-histria-badescu-and-bivolaru-2015-fig-4-16
https://www.levantineceramics.org/vessels/33590-histria-badescu-and-bivolaru-2015-fig-4-17
https://www.levantineceramics.org/vessels/33591-histria-badescu-and-bivolaru-2015-fig-4-18
https://www.levantineceramics.org/vessels/33894-iatrus-96-58
https://www.levantineceramics.org/vessels/33895-iatrus-96-249
https://www.levantineceramics.org/vessels/33896-iatrus-94-227
https://www.levantineceramics.org/vessels/33897-iatrus-94-80
https://www.levantineceramics.org/vessels/33898-iatrus-92-135
https://www.levantineceramics.org/vessels/33899-iatrus-95-44
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https://www.levantineceramics.org/vessels/33900-kucukyali-wohmann-2016-pl-1-10
https://www.levantineceramics.org/vessels/33901-kucukyali-wohmann-2016-pl-12-1
https://www.levantineceramics.org/vessels/33902-kucukyali-wohmann-2016-pl-12-2
https://www.levantineceramics.org/vessels/33903-kucukyali-wohmann-2016-pl-12-3
https://www.levantineceramics.org/vessels/33904-kucukyali-wohmann-2016-pl-12-4
https://www.levantineceramics.org/vessels/33905-kucukyali-wohmann-2016-pl-12-5
https://www.levantineceramics.org/vessels/33906-kucukyali-wohmann-2016-pl-12-6
https://www.levantineceramics.org/vessels/33907-kucukyali-wohmann-2016-pl-12-7
https://www.levantineceramics.org/vessels/33908-novae-biernacki-and-klenina-2015-fig-10-1
https://www.levantineceramics.org/vessels/33909-novae-biernacki-and-klenina-2015-fig-10-2
https://www.levantineceramics.org/vessels/33910-novae-biernacki-and-klenina-2015-fig-10-3
https://www.levantineceramics.org/vessels/33911-novae-biernacki-and-klenina-2015-fig-10-4
https://www.levantineceramics.org/vessels/33912-novae-biernacki-and-klenina-2015-fig-10-5
https://www.levantineceramics.org/vessels/33913-novae-biernacki-and-klenina-2015-fig-10-6
https://www.levantineceramics.org/vessels/33914-novae-biernacki-and-klenina-2015-fig-10-7
https://www.levantineceramics.org/vessels/33915-novae-biernacki-and-klenina-2015-fig-10-8
https://www.levantineceramics.org/vessels/33916-novae-biernacki-and-klenina-2015-fig-10-9
https://www.levantineceramics.org/vessels/33917-novae-biernacki-and-klenina-2015-fig-10-10
https://www.levantineceramics.org/vessels/33918-novae-biernacki-and-klenina-2015-fig-10-11
https://www.levantineceramics.org/vessels/33919-novae-biernacki-and-klenina-2015-fig-10-12
https://www.levantineceramics.org/vessels/33920-novae-biernacki-and-klenina-2015-fig-10-13
https://www.levantineceramics.org/vessels/33921-novae-biernacki-and-klenina-2015-fig-10-14
https://www.levantineceramics.org/vessels/33922-novae-biernacki-and-klenina-2015-fig-10-15
https://www.levantineceramics.org/vessels/33923-novae-biernacki-and-klenina-2015-fig-10-16
https://www.levantineceramics.org/vessels/33924-novae-biernacki-and-klenina-2015-fig-10-17
https://www.levantineceramics.org/vessels/33925-novae-biernacki-and-klenina-2015-fig-10-18
https://www.levantineceramics.org/vessels/33926-novae-biernacki-and-klenina-2015-fig-10-19
https://www.levantineceramics.org/vessels/33927-novae-biernacki-and-klenina-2015-fig-10-20
https://www.levantineceramics.org/vessels/33928-novae-biernacki-and-klenina-2015-fig-10-21
https://www.levantineceramics.org/vessels/33929-novae-biernacki-and-klenina-2015-fig-11-1
https://www.levantineceramics.org/vessels/33930-novae-biernacki-and-klenina-2015-fig-11-2
https://www.levantineceramics.org/vessels/33931-novae-biernacki-and-klenina-2015-fig-11-3
https://www.levantineceramics.org/vessels/33932-novae-biernacki-and-klenina-2015-fig-11-4
https://www.levantineceramics.org/vessels/33933-novae-biernacki-and-klenina-2015-fig-11-5
https://www.levantineceramics.org/vessels/33934-odessos-kouzov-and-christov-2018-pl-1-2
https://www.levantineceramics.org/vessels/33935-odessos-kouzov-and-christov-2018-pl-1-3
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https://www.levantineceramics.org/vessels/33936-sacidava-scorpan-1975-pl-3-5
https://www.levantineceramics.org/vessels/33937-sacidava-scorpan-1975-pl-3-6
https://www.levantineceramics.org/vessels/33938-sacidava-scorpan-1975-pl-3-7
https://www.levantineceramics.org/vessels/33939-sacidava-scorpan-1975-pl-3-8
https://www.levantineceramics.org/vessels/33940-tomis-opait-2004-pg-9-fig-3
https://www.levantineceramics.org/vessels/33941-tomis-opait-2004-pl-5-4
https://www.levantineceramics.org/vessels/33942-topraichioi-opait-2004-pg-9-fig-1
https://www.levantineceramics.org/vessels/33943-topraichioi-opait-2004-pg-8-fig-2
https://www.levantineceramics.org/vessels/34148-troesmis-opait-2004-pg-8-fig-4
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https://www.levantineceramics.org/vessels/34149-tropeum-traiani-inv-125
https://www.levantineceramics.org/vessels/34150-tropeum-traiani-inv-5103
https://www.levantineceramics.org/vessels/34151-tropeum-traiani-inv-5104
https://www.levantineceramics.org/vessels/34152-tropeum-traiani-inv-5456
https://www.levantineceramics.org/vessels/34153-tropeum-traiani-inv-48
https://www.levantineceramics.org/vessels/34154-tropeum-traiani-inv-5051
https://www.levantineceramics.org/vessels/34155-tropeum-traiani-inv-174
https://www.levantineceramics.org/vessels/34156-tropeum-traiani-inv-190
https://www.levantineceramics.org/vessels/34157-tropeum-traiani-inv-619
https://www.levantineceramics.org/vessels/34158-tropeum-traiani-inv-6485
https://www.levantineceramics.org/vessels/34159-tropeum-traiani-inv-154
https://www.levantineceramics.org/vessels/34160-tropeum-traiani-inv-5002
https://www.levantineceramics.org/vessels/34161-tropeum-traiani-inv-5221
https://www.levantineceramics.org/vessels/34162-tropeum-traiani-inv-110
https://www.levantineceramics.org/vessels/34163-tropeum-traiani-inv-372
https://www.levantineceramics.org/vessels/34164-tropeum-traiani-inv-161
https://www.levantineceramics.org/vessels/34147-tulcea-villa-telita-15-540
https://www.levantineceramics.org/vessels/34143-ulmetum-bajenaru-2023-fig-5-65
https://www.levantineceramics.org/vessels/34144-ulmetum-bajenaru-2023-fig-5-66
https://www.levantineceramics.org/vessels/34145-ulmetum-bajenaru-2023-fig-5-75
https://www.levantineceramics.org/vessels/34146-ulmetum-bajenaru-2023-fig-5-76
https://www.levantineceramics.org/vessels/34165-ulmetum-gamureac-2017-pl-8-45
https://www.levantineceramics.org/vessels/34166-ulmetum-gamureac-2017-pl-8-46
https://www.levantineceramics.org/vessels/34167-ulmetum-gamureac-2018-pl-5-22
https://www.levantineceramics.org/vessels/34168-ulmetum-gamureac-2018-pl-4-6
https://www.levantineceramics.org/vessels/34169-ulmetum-gamureac-2018-pl-5-23
https://www.levantineceramics.org/vessels/34170-ulmetum-gamureac-2018-pl-6-29
https://www.levantineceramics.org/vessels/34171-ulmetum-gamureac-2018-pl-6-30
https://www.levantineceramics.org/vessels/33625-apsaros-komar-rogava-and-motskobili-2024-fig-9-top-left
https://www.levantineceramics.org/vessels/33626-apsaros-komar-rogava-and-motskobili-2024-fig-9-top-right
https://www.levantineceramics.org/vessels/33627-apsaros-komar-rogava-and-motskobili-2024-fig-9-middle-right
https://www.levantineceramics.org/vessels/33628-apsaros-komar-rogava-and-motskobili-2024-fig-9-bottom-right
https://www.levantineceramics.org/vessels/34042-apsaros-komar-rogava-and-motskobili-2024-fig-9-mid-left
https://www.levantineceramics.org/vessels/33592-chersonesus-sazanov-2017-fig-1-2
https://www.levantineceramics.org/vessels/33593-chersonesus-sazanov-2017-fig-1-3
https://www.levantineceramics.org/vessels/33594-chersonesus-sazanov-2017-fig-1-4
https://www.levantineceramics.org/vessels/33595-chersonesus-sazanov-2017-fig-1-5
https://www.levantineceramics.org/vessels/33597-chersonesus-savanoz-2017-fig-1-7
https://www.levantineceramics.org/vessels/33596-chersonesus-savanoz-2017-fig-1-6
https://www.levantineceramics.org/vessels/33598-chersonesus-savanoz-2017-fig-1-8
https://www.levantineceramics.org/vessels/33599-chersonesus-savanoz-2017-fig-1-9
https://www.levantineceramics.org/vessels/33629-chersonesus-savanoz-2017-fig-1-1
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https://www.levantineceramics.org/vessels/33600-cibilium-sazanov-1999-fig-7-6
https://www.levantineceramics.org/vessels/33601-cibilium-sazanov-1999-fig-8-3
https://www.levantineceramics.org/vessels/33602-cibilium-sazanov-1999-fig-8-5
https://www.levantineceramics.org/vessels/33603-cibilium-sazanov-1999-fig-8-6
https://www.levantineceramics.org/vessels/33604-cibilium-sazanov-1999-fig-11-1
https://www.levantineceramics.org/vessels/33605-cibilium-sazanov-1999-fig-11-9
https://www.levantineceramics.org/vessels/33606-cibilium-sazanov-1999-fig-12-1
https://www.levantineceramics.org/vessels/33607-cibilium-sazanov-1999-fig-12-2
https://www.levantineceramics.org/vessels/33608-cibilium-sazanov-1999-fig-12-3
https://www.levantineceramics.org/vessels/33609-cibilium-sazanov-1999-fig-12-4
https://www.levantineceramics.org/vessels/35198-demirci-kassab-tezgor-2010-no-25
https://www.levantineceramics.org/vessels/35199-demirci-kassab-tezgor-2010-no-50
https://www.levantineceramics.org/vessels/35200-demirci-kassab-tezgor-2010-no-155
https://www.levantineceramics.org/vessels/33610-il-ich-sazanov-2023-fig-5-1
https://www.levantineceramics.org/vessels/33611-il-ich-sazanov-2023-fig-11-1
https://www.levantineceramics.org/vessels/33612-il-ich-sazanov-2023-fig-17-2
https://www.levantineceramics.org/vessels/33624-il-ich-sazanov-2023-fig-17-1
https://www.levantineceramics.org/vessels/34785-kytaion-1987-iv-b-2-9-p-o-163-sazanov-1999-fig-11-7
https://www.levantineceramics.org/vessels/33613-lake-palastiomi-natechebi-gamkrelidze-1992-fig-7-top-right
https://www.levantineceramics.org/vessels/33614-lake-palastiomi-natechebi-gamkrelidze-1992-fig-7-bottom-left
https://www.levantineceramics.org/vessels/33615-lake-palastiomi-natechebi-gamkrelidze-1992-fig-7-bottom-right
https://www.levantineceramics.org/vessels/33616-nokalakevi-archaiopolis-vi-1
https://www.levantineceramics.org/vessels/33617-olbia-pontica-twardecki-and-buiskikh-2021-fig-10c
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https://www.levantineceramics.org/vessels/33618-pantikapaion-bosporos-fedoseev-et-al-2010-fig-18-1
https://www.levantineceramics.org/vessels/33619-pantikapaion-bosporos-fedoseev-et-al-2010-fig-18-2
https://www.levantineceramics.org/vessels/33620-pantikapaion-bosporos-k09-305-16
https://www.levantineceramics.org/vessels/33621-pantikapaion-bosporos-k08-97-34a
https://www.levantineceramics.org/vessels/34786-pantikapaion-bosporos-k09-354-21b1
https://www.levantineceramics.org/vessels/34787-pantikapaion-bosporos-k09-354-21b2
https://www.levantineceramics.org/vessels/33622-petra-tsikhisdziri-inaishvili-and-vashakidze-2010-pl-86-4
https://www.levantineceramics.org/vessels/33623-petra-tsikhisdziri-inaishvili-and-vashakidze-2010-pl-86-5
https://www.levantineceramics.org/vessels/33616-nokalakevi-archaiopolis-vi-1
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https://www.levantineceramics.org/vessels/34598-oppidum-de-constantine-duperron-2013-fig-35-2
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https://www.levantineceramics.org/vessels/34644-oppidum-de-constantine-duperron-2013-fig-35-1
https://www.levantineceramics.org/vessels/34867-oppidum-de-constantine-duperron-2013-fig-52-9
https://www.levantineceramics.org/vessels/34868-oppidum-de-constantine-duperron-2013-fig-66-9
https://www.levantineceramics.org/vessels/34869-oppidum-de-constantine-duperron-2013-fig-90-7
https://www.levantineceramics.org/vessels/34870-oppidum-de-constantine-duperron-2013-fig-132-4
https://www.levantineceramics.org/vessels/34597-port-vendres-pieri-2005a-pl-16-7
https://www.levantineceramics.org/vessels/34596-saint-blaise-pieri-2012-2-11a
https://www.levantineceramics.org/vessels/35021-saint-blaise-liou-1987-sb1
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https://www.levantineceramics.org/vessels/34333-alt-glut-dumbarton-castle-alcock-and-alcock-1995-illus-13-39
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https://www.levantineceramics.org/vessels/34297-cadbury-castle-bii-6
https://www.levantineceramics.org/vessels/34327-cadbury-castle-bii-1
https://www.levantineceramics.org/vessels/34328-cadbury-castle-bii-2
https://www.levantineceramics.org/vessels/34329-cadbury-castle-bii-3
https://www.levantineceramics.org/vessels/34330-cadbury-castle-bii-4
https://www.levantineceramics.org/vessels/34331-cadbury-castle-bii-5
https://www.levantineceramics.org/vessels/34332-cadbury-castle-bii-7
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https://www.levantineceramics.org/vessels/34316-caherlehillan-doyle-2009-fig-13-no-2
https://www.levantineceramics.org/vessels/34326-cannington-dp-171
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 List of LRA1 Consumption Sites

Sites discussed in the text and/or reported in our maps are listed here in alphabetical order; letters and 
numbers as in our macroregions and related tables.

Abu Mina	 I01
Abu Sha’ar	 I02
Adoulis	 N01
Aegyssus	 D01
Agios Ioannis	 F01
Agnuli	 H01
Aigues-Vives	 L01
Aila/Aqaba	 C01
Aix-en-Provence/Aquae Sextae	 L02
Ajdabiyah	 I03
Akragas/Agrigento	 H02
Aksum	 N02
Alassa	 B01
Albenga	 H03
Alexandria	 I04
Aliki (Thasos)	 G01
Alt Glut	 M01
Amathus	 B02
Anchialos	 D03
Andriake	 F02
Androna	 A01
Anemurium	 A02
Antibes/Antipolis	 L03
Antikythera	 G02
Antinoupolis	 I05
Antioch	 A04
Antiocheia ad Cragum 	 A03
Apamea	 A05
Aphendrika	 B03
Aphrodisias	 F03
Aphrodisias/Ovacık 	 A06
Apolakkia	 F04
Apollonia Pontica 	 D02
Apsaros/Gonio	 E01
Aquae/Prahovo	 G03
Aquileia	 H04
Arap Island (? shipwreck)	 F05
Arelatum/Arles	 L04

Argos	 G04
Arikamedu	 O01
Armant/Hermonthis	 I06
Arsuz	 A07
Arykanda	 F06
Asar Tepe	 A08
Ashdod	 C02
Ashkelon	 C03
Askra	 G05
Assos	 F07
Athens	 G06
Aubigné-Racan	 L05
Augst/Augusta Raurica 	 L06
Avdimou Bay (shipwreck)	 B06
Avignon	 L07
Ayia Marina-Mavrovouni	 B04
Ayios Philon	 B05
Bad Kreuznach	 L08
Ballana	 N03
Ballygarran	 M02
Bantham	 M03
Baouît/Abba Apollotos 	 I07
Barcino/Barcelona 	 K01
Baux-de-Provence 	 L09
Beaucaire	 L10
Beirut	 C04
Beisan/Scythopolis	 C05
Belgrad	 G07
Benalùa	 K02
Berat	 G08
Berenice/Benghazi	 I08
Berenike/Bender el-Kebir	 I09
Bethany	 C06
Bharuch (?)	 O02
Bir Flaguess	 J01
Bivona	 H05
Bjolgrad	 D04
Blanchfieldsland	 M04
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Blanda Julia	 H06
Boğsak Island	 A09
Bomba/Plateia	 I10
Bordeaux	 L11
Boreum	 I11
Bosman/ad scrufolas	 G09
Bosra	 C07
Braga/Bracara Augusta	 K03
Bréhat	 L12
Brijuni Island	 G10
Brixia/Brescia	 H07
Burgaz (shipwreck)	 F08
Butrint	 G11
Byllis	 G12
Cabrera/Capraria	 K04
Cadbury Castle	 M05
Cadiz/Gades	 K05
Caesarea	 C08
Caherlehillan	 M06
Callatis	 D05
Cannes	 L13
Cannington	 M07
Canusium	 H08
Cape Andreas, Green’s Site 17 (shipwreck)	 B07
Cape Kiti/Kition	 B08
Cape Petounda	 B09
Cape Zevgari (shipwreck)	 B10
Capernaum	 C09
Capidava Fortress	 D06
Capo Rizzuto	 H09
Capris, Iustinopolis	 H10
Carales/Cagliari	 H11
Carbonne	 L14
Carsium/Harsova	 D07
Carteia	 K06
Carthago Nova, Karthago Spartaria	 K07
Carthage 	 J02
Cashel in Tipperary 	 M08
Casignana Roman Villa	 H12
Caulon/Stilida	 H13
Cawsand	 M09
Cazzanello Roman Villa	 H14
Cefalù (shipwreck) 	 H15

Cernavodă/Axiopolis 	 D08
Cetatea	 D09
Cetobriga/Troia	 K08
Cezava/Novae	 G13
Charadros	 A10
Chersonesus	 E02
Chhim	 C10
Chinitsa	 G14
Chios Site 10, South Prasonisi Islet	

south (shipwreck)	 F10
Chios Site 9, Agios Stefanos Islet	

east (shipwreck)	 F09
Cibalae	 G15
Cibilium/Tsebelda	 E03
Classe	 H16
Clogher	 M10
Clupea	 J03
Coimbra	 K09
Collias	 L15
Collierstown	 M11
Collioure	 L16
Comacchio	 H17
Concordia Sagittaria	 H18
Conimbriga	 K10
Constantinople	 D10
Contrada Cignana	 H19
Corinth	 G16
Corte	 L17
Cosa	 H20
Crecchio	 H21
Cubelles	 K11
Cullera Island	 K12
Dalkey Island	 M12
Damascus	 C11
Dana Island	 A11
Dehes	 A12
Deir el-Naqlun	 I12
Delice kiln site	 A13
Demirci	 E04
Dhiorios	 B11
Dia Island (shipwreck)	 G17
Dibsi Faraji	 A14
Dichin	 D11
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Dime/Soknopaiou Nesos	 I13
Dinas Powys	 M13
Dinogetia	 D12
Diocaesarea	 A15
Dion	 G18
Djerba	 J04
Dodekaskala	 B12
Dor	 C12
Dranda	 E05
Dyrrachium, Epidamnos	 G19
Egnatia	 H22
Ein Boqeq	 C14
El Aouabed, Koudiat Jaber	 J05
Elaiussa Sebaste	 A16
Elephanta	 O03
Elephantine	 I14
Elne	 L18
Elusa	 C13
Emporiae/Emporion	 K13
Emporio	 F11
En Nadour	 J06
Ephesus	 F12
Epomanduodurum	 L19
Esna/Latopolis	 I15
Faras/Pachora	 N04
Favatrix (shipwreck)	 K14
Finale Ligure (S. Antonino di Perti)	 H23
Firka	 N05
Florentia	 H24
Fossae Marianae	 L20
Frejús	 L21
Gajtan	 G20
Gap	 L22
Garranes (Lisnacaheragh)	 M14
Gasr el-Atallat	 I16
Genoa	 H25
Giancola	 H26
Giglio Island	 H27
Giurdignano	 H28
Giza	 I17
Glastonbury Tor	 M15
Gocuk Asari	 A17
Gortyn	 G21

Gourine est	 J07
Gradiste	 D13
Grumentum	 H29
Gumenicë	 G22
Gwithian	 M16
Hadir	 A18
Hadrianopolis	 G23
Hala Milieri	 H30
Halabiye/Zenobia	 A19
Halasarna	 F13
Halmyris/Murighiol	 D14
Haskovo	 D15
Hathab	 O04
Hawarte	 A20
Henchir Chougaf	  J08
Henchir Ech Cheggaf, Sidi Mansour	 J13
Henchir El Flouss	 J09
Henchir El Hefair	  J10
Henchir El Kebir	 J11
Henchir Ferchatt	 J12
Henchir Leich	 J14
Hermonassa	 E06
Hermopolis/El-Ashmunein	 I18
Hierapolis/Pamukkale	 F14
High Peak, Sidmouth	 M17
Hippos-Sussita	 C15
Hispalis/Seville	 K15
Histria	 D16
Horbat ‘Aqav	 C16
Horbat Castra	 C17
Horrea Caelia	 J15
Huqoq	 C18
Iasos	 F15
Iatrus	 D17
Ibiza	 K16
Içmeler, Ismeler	 F16
Il’ich	 E07
Iluro	 K17
Imola	 H31
Inis Cealtra	 M18
Invilino-Ibligo	 H32
Iotape	 A21
Iraq al-Amir	 C19
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Itanos	 G24
Iulia Traducta/Algeciras	 K18
Iustiniana Prima	 G25
Jaffa	 C20
Jalo	 I19
Jerash	 C21
Jerusalem	 C22
Jesolo	 H33
Jezreel/Esdraela	 C23
Kalabsha/Talmis	 N06
Kalavassos-Kopetra	 B13
Kaliakra	 D18
Kallithea	 G26
Kambos (Lipsi)	 F17
Kamrej	 O05
Kanistro	 G27
Kanytelis	 A22
Karataş	 A23
Kastri/Larymna	 G28
Kateshwar (?)	 O06
Kavarna	 D19
Kazanli	 A24
Kekova Island (shipwreck)	 F18
Kelenderis	 A25
Kellia	 I20
Kephalos	 F19
Keramos	 F20
Keratidhi	 B14
Kestros	 A26
Khechad	 J16
Khirbet el-Mukhayyat	 C24
Kilise Tepe	 A27
Kizilburun	 F21
Klazomenai	 F22
Knidos	 F27
Knidos A (shipwreck)	 F23
Knidos C (shipwreck)	 F24
Knidos O (shipwreck)	 F25
Knidos T (shipwreck)	 F26
Knossos	 G29
Korykos	 A28
Kostolac	 G30
Kourion	 B15

Križna gora	 G31
Kryoneri	 G32
Küçükçekmece Lake/Bathonea	 D20
Küçükyalı	 D21
Kula	 G33
Kyme in Aeolis	 F28
Kytaion	 E08
Kythera	 G34
La Capelière	 L23
La Palud (shipwreck)	 L24
La Reille	 L25
Laggeri	 F29
Lake Palastiomi (Natechebi)	 E09
Lamluda	 I21
Laonarka	 B16
Lapithos	 B17
Laudun	 L26
Leptiminus/Lamta	 J17
Leptis Magna	 J18
Leukos	 F30
(L)ibida	 D22
Limyra	 F31
Lipari	 H34
Litharkies	 B18
Llandough	 M19
loc. Carabollace	 H35
Loppio-S.Andrea	 H36
Lugdunum	 L27
Luna/Luni	 H37
Maamoura	 J19
Macomades Minores, Iunci	 J20
Madara	 D23
Maguelone	 L28
Maʻagan Mikhael B (shipwreck)	 C25
Málaga	 K19
Mandres	 B19
Mangup	 E10
Manqabad	 I24
Marathon	 G35
Marea	 I22
Marettimo Island	 H38
Marina el-Alamein	 I23
Marmaris B (shipwreck)	 F32
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Maroni-Petrera	 B20
Marsa Nakari/Nechesia(?)	 I25
Massalia/Marseille 	 L29
Mastichari	 F33
Menerbes	 L30
Metapontum	 H39
Mezad Yerouham	 C26
Milan	 H40
Miletos	 F34
Misenum	 H41
Missua/Sidi Daoud	 J21
Montille d’Ulmet	 L31
Mothecombe	 M20
Mount Nebo	 C27
Myndos	 F35
Myrmekion	 E11
Nabeul/Neapolis	 J22
Nahal Beqa’	 C28
Nantes	 L32
Naoura	 J23
Narbo	 L33
Naukratis	 I28
Naula	 A29
Nea Paphos	 B21
Neapolis/Nablus	 C29
Neapolis/Naples	 H42
Nephelion	 A30
Nikopolis	 G36
Nîmes	 L34
Nokalakevi/Archaiopolis	 E12
Nora	 H43
Novae	 D24
Odessos	 D25
Olba	 A31
Olbia/Hyères	 L35
Olbia Pontica, Borysthenes	 E13
Old Cairo	 I26
Old Dongola	 N07
Olisipo	 K20
Oltina	 D26
Olympia	 G37
Olympos	 F36
Onchesmos/Saranda	 G38

Oppidum de Constantine	 L36
Orbetello	 H44
Orgame/Argamum	 D27
Orikos	 G39
Ossonoba/Faro	 K21
Ostia	 H45
Ostrakine	 C30
Otranto	 H46
Oued Maltine	 J24
Ovech Fortress (Provadia)	 D28
Oxyrhynchos/Bahnasa	 I27
Palike	 H47
Palmyra	 A32
Panayia Ematousa	 B22
Pano Limna	 B23
Pantikapaion, Bosporos/Kerch	 E14
Paola	 H48
Parion	 F37
Paris	 L37
Patara	 F38
Pefkochori	 G40
Pella	 C31
Perge	 F39
Petra/Tsikhisdziri	 E15
Phanagoria	 E16
Phaselis	 F40
Philippi	 G41
Philosophiana	 H49
Phoinike	 G42
Phoukasa	 B24
Piatra Frecăţei/Beroe	 D29
Pievina	 H50
Piran	 H51
Pisa	 H52
Piscino di Piscopio	 H53
Pitiunt/Bichvinta	 E17
Plaka (shipwreck)	 E18
Pollena Trocchia	 H54
Pompeiopolis	 E19
Porphyreon	 C32
Port-Vendres	 L38
Portmarnock	 M21
Porto Torres	 H55



LATE ROMAN AMPHORA 1 — 267 

Portus	 H56
Portus Pisanus	 H57
Predloka	 H58
Pseira	 G43
Puig Rodon villa (Corça)	 K22
Punta del Serrone (shipwreck)	 H59
Pyla-Koutsopetria	 B25
Qal’at Sem’an	 A33
Qana	 N08
Qasrawet	 C33
Qusair al-Saila	 A34
Qustul	 N09
Ras el Ain	 J25
Ras el Bassit	 A35
Ras el Koran	 J26
Ras Ibn Hani	 A36
Rass Enghela	 J27
Rass Jezira	 J28
Ravenna	 H60
Razgrad	 D30
Reask	 M22
Rehovot	 C34
Resafa/Sergiopolis	 A37
Rhegion	 H61
Rhodiapolis	 F41
Rifnik	 G44
Rimini	 H62
Rome/Roma	 H63
Romuliana/Gamzigrad	 G45
Roselle/Rusellae	 H64
Ruginium	 G46
S. Giacomo degli Schiavoni	 H66
Sabratha	 J29
Sacidava	 D31
Sadovec	 D32
Sagalassos	 F42
Saint Jeremiah’s Monastery, Saqqara	 I29
Saint-Blaise	 L39
Saint-Cassien/ad horrea (Cannes)	 L40
Saint-Julien-les-Martigues	 L41
Saint-Martin-de-Crau	 L43
Saint-Raphaël	 L44
Saint-Tropez/Athenopolis	 L45

Saintes-Maries de la Mer	 L42
Salamis	 B26
Salapia	 H65
Salona	 G47
Samos	 F43
San Giusto	 H67
Sardis	 F44
Sayala	 N10
Schedia	 I30
Scodra	 G48
Scolacium	 H68
Segesta	 H69
Seleucia Pieria	 A38
Selinus	 A39
Septem/Ceuta	 K23
Sergilla	 A40
Shelomi	 C35
Shavei Zion	 C36
Shuni	 C37
Sibari	 H70
Side	 F45
Sidi Aamer	 J30
Sidi Ali Moujehed Sud	 J31
Sidi Jdidi/Aradi	 J32
Sikyon	 G49
Sillina	 M23
Sinop	 E20
Sinop B (shipwreck)	 E21
Sion-sous-le-Scex	 L46
Sirmium	 G50
Sivag-Kerman	 E22
Skouriotissa-Vouppes	 B27
Skyros	 F46
Sliven	 D33
Smyrne	 F47
Solenzara	 L47
Soli-Pomepiopolis	 A41
Somnath	 O07
Stara Zagora	 D34
Sucidava/Corabia	 D35
Sudanese Mine R37	 N11
Sudanese Mine R45	 N12
Sudanese Mine R57	 N13
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Sudanese Mine R60	 N14
Sullecthum	 J33
Supersano	 H71
Syedra	 A42
Tahta Limani	 A43
Tanais	 E23
Taposiris Magna	 I31
Tarraco	 K24
Tarsus	 A44
Tautavel	 L48
Tebtynis	 I32
Tell Fara	 C38
Tell Keisan	 C39
Telo Martius/Toulon	 L49
Tergeste	 H72
Terimini	 A45
Terrasini	 H73
Teurnia	 H74
Thalassines-Spilies	 B28
Themetra	 J35
Thespiai	 G51
Thessaloniki	 G52
Thorikos	 G53
Tintagel	 M24
Tipasa	 J34
Tiszavasvári	 G54
TK05-AD Bozburun peninsula (shipwreck)	 F48
Tocra	 I33
Tolmeta/Ptolemais	 I34
Tomis	 D36
Tonovcov grad	 G55
Topraichioi	 D37
Torcello	 H75
Torone	 G56
Toulouse/Tolosa	 L50
Troesmis	 D38

Tropaeum Traiani	 D39
Troy/Ilion	 F49
Tulcea, Villa Telita	 D40
Tyre	 C40
Tyritake	 E24
Udine	 H76
Ugento	 H77
Ulmetum	 D41
Umm el Qa’ab	 I35
Umm el-Tlel	 A46
Upper Zohar	 C41
Utica	 J36
Vada Volaterrana	 H78
Vagnari	 H79
Valentia/Valencia	 K25
Velika	 G57
Venasque	 L51
Vénéjan	 L52
Vibo Valentia	 H80
Vigo/Vicus Spacorum	 K26
Villa S. Giovanni di Ruoti	 H81
Viminacium	 G58
Voerendaal Ten Hove	 L53
Wadi Natrun	 I36
Wadi Qitna	 N15
Xanthos	 F50
Yassi Ada (shipwreck)	 F51
Yılanlı Island (minor shipwreck)	 A47
Yumurtalik/Aigai (Cilicia)	 A48
Zagabria	 G59
Zaviet Hammama	  I37
Zephyrion/Mersin	 A49
Zeugma	 A50
Zippori/Sepphoris	 C42
Zygi-Petrini	 B29
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