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ABSTRACT

This research focuses on the manufacturing techniques of Corinthian potters as well
as the relationships established between these craftsmen and the consumers who acquired
their wares. This perspective tries to understand better how this communication operated and
conditioned workshop organization and trade demands beyond the limitations that the
technology also imposes. The results of this research show that the advent of the Black
Figure technique was intrinsically related to the adoption by Corinthian potters of new
manufacturing techniques and recipes for their paints and slips. The significance of this
discovery sheds new light upon the diversity of local styles in Greece, and challenges two
previously untested assumptions about the manufacture of Corinthian pottery: that the paste
and the slip for the vessels decorated in the Black Figure were made using the same clay,
(this assumption was based solely on tests on Athenian wares), and that the source of raw
material for the Corinthian pottery industry could not have been the calcium-rich natural
clay deposits that surround the settlement. This change of the paint and gloss recipes
required the use of new raw materials, which takes the discussion on pottery production at
the site from purely technical issues to social and economic ones, such as access and control
of these scarce resources or the relationships between potters and their local community.
Despite the limitations imposed by the dataset, the application of different theoretical and
methodological perspectives, which make an emphasis on the technology rather than the
aesthetics of these vessels, have allowed a detailed diachronic reconstruction of the
behavioral chain of Corinthian pottery. These perspectives have also opened new research
venues for the understanding of the origins of the Black Figure technique and the different
responses the potters adopted to cope with the limitations imposed by their technology and
their access to raw materials. Finally, this work shows the potential of a careful application
of pXRF technologies for the analysis of highly decorated wares in museum collections for
which the other compositional techniques that require destructing sampling are not available.
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CHAPTER 1:
OLD POTS, NEW IDEAS

“There is nothing more deceptive than an obvious fact”
Sherlock Holmes, The Boscombe Valley Mystery
Sir Arthur Conan Doyle (2007: 487)

The aim of this research is to study the social and economic causes behind the
development of Corinthian painted pottery between the last quarter of the 8th c. through the
end of the 6th c. BCE. This is a period of intense competition in pottery production, with
several centers such as Athens, the Argolid, Ionia and Laconia producing fine wares. Only
Corinthian ceramics, however, achieved a widespread distribution, being commonly found at
archaeological sites from the shores of the Black Sea to Sicily and Etruria. This distribution
has been equated in scholarship to the economic success of these wares as a commodity, and
no other pottery tradition, until the advent of the Athenian Red Figure style, appeared to
exert such a domination of the market.
Despite the importance given to Corinthian fine wares as a marker of an extensive
trade network centered at Corinth in the traditional historiography (e.g., Salmon 1984), we
do not know much about Corinthian pottery production in the Archaic period (c.800-480
BCE) beyond the evolution of its decorative styles. Thus, this work moves the focus from
the external market of Archaic Corinthian pottery, which has been extensively analyzed in
the historiographic literature of the period to the center of production of these wares, Corinth
itself, in order to achieve a better understanding not only of the commodity itself but also of
the craftsmen that produced them and the society in which they lived and that constituted
their primary and most immediate market.
The use of geographic references in the construction of typologies of any kind in
archaeology might sometimes cause a problem to the researcher, who needs to devote some
15

effort to present the datasets in a clear manner that avoids confusion between concepts. This
is the case for Corinthian pottery and Corinthian style pottery. In this dissertation I use
Corinthian pottery to refer to all the products manufactured in the pottery workshops of
Corinth, regardless of the time and period, as opposed to Corinthian style pottery, which
refers only to a specific type of decorated fine wares. Corinthian style is only one of the
several different pottery styles developed and produced at Corinth during the Archaic period,
others including Protocorinthian, Subgeometric or Linear styles. Thus, when referring to the
totality of manufactured vessels in Corinthian workshops during the period of study of this
research I use the expression Corinthian Archaic pottery. Finally, and adding more
difficulties to this problem, there is no guarantee that all pottery identified as produced at
Corinth was exclusively produced there, since several settlements along the shores of the
Corinthian gulf and the Ionian islands possess deposits of clays chemically indistinguishable
from the Corinthian ones. I revisit this issue several times in this study and its conclusions,
but it is important to point out, from the beginning of the study, that all artifacts analyzed
here have been recovered by the American School of Classical Studies at Athens (ASCSA)
from their excavations at the site of Corinth.
In order to explore the technological questions that are at the core of this research I
have used the technological choices of the producers as a mode of inquiry in order to explore
the transmission of skills inside a workshop not only as a functional but as a social element
as well. Although pottery production started and still exists in some cultures as a part-time
household activity, the development of specialized workshops in all Greek poleis during the
Archaic period indicates for most scholars not only a full time commitment but also a deep
involvement in many aspects of the poleis’ economies (Amyx 1988; Amyx and Lawrence
1996; Boardman 2001, 1998; Cook 1972; Payne 1931; Stillwell 1948; Stillwell et al. 1984).
To be a potter in Corinth in the late 8th to 6th centuries BCE required a lifetime
commitment and a community of practice where apprenticeship of the techniques of pottery
manufacture and the symbols used in decorations (shapes, designs and patterns) could take
place. Thus, the study of Corinthian pottery manufacture is a technological as well as a
social investigation. The craftsman was required to make a series of decisions that
determined the final product, some of them conditioned by the characteristics of the raw
16

materials available, but he was also in constant dialogue with the community that defined the
potter and his production as Corinthian, because it was within this community of producers
and consumers that he learnt which technical decisions would lead to the production of a
genuine Corinthian-made pot (Michelaki 2008, 2006). The skills acquired would also adapt
to the demands and tastes of their local consumers. In addition, long distance trade and the
success of the product can also lead to the development of new pottery designs that do not
have their roots in the local community but in the preferences and needs of people distant
from the cultural environment of the producer. Pottery thus can become a global commodity
that transcends the boundaries of the local and even regional community.
Despite the importance of pottery production in Archaic Corinth, we still do not
know much about the manufacturing techniques and the conditions of the life of potters, nor
the role they played in society. Understanding the production process contributes to the study
of the social status of potters within any class hierarchy. If the identity of potters is
materially transmitted within the workshop, the study of their technological decisions can
help us trace not only their products but also whether they formed a community within
Corinthian society. The results of this research can therefore enhance not only our
knowledge of Corinthian pottery production and trade but also, and more importantly, our
understanding of the social and political organization of Corinth. It will expand on the
literary and, to a lesser extent, epigraphical evidence, which are mostly produced by and
refers to the elites of the city, but will focus, for the first time, on the archaeological record
to understand the social organization of Corinth in the Archaic period. This period, in the
words of Anthony Snodgrass (1980:13) was bounded by two revolutions: a structural
revolution in the 8th c. BCE that resulted in the creation of the polis as the main political
unit of the Greek communities, and a cultural revolution in the 5th c. BCE that culminated
into the Classical period. The Greeks during this period were involved in a process of
colonization that reached from the Black Sea to the NE of the Iberian peninsula, putting
them in contact with a variety of cultures that influenced and enriched their own material
culture. Archaic Corinthian pottery was at the center of this exchange of commodities and
ideas.
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Pottery, as any other technology, is not only material but also social in nature,
reflecting aspects of society but also playing an active role in it. This concept has been
extensively studied both by sociologists (Lemonnier 1993; Mauss 2006) and archaeologists
(Arnold 1988; Arnold et al. 1991; Longacre et al. 2000; Schiffer 2010, 1995; Silva 2008;
Walker and Schiffer 2006). In order to achieve the desired results of this research it is
necessary to define a theoretical framework that encompasses both the technological aspects
and the social and economic aspects of the manufacturing of Corinthian pottery in the
Archaic period. The knowledge of the technical and social signatures, that is, the material
and social characteristics that define what a Corinthian pot is, were transmitted within the
workshop from craftsman to apprentice. These groups, called techno-communities by
Schiffer (1995) or communities of practice by anthropologists like Lave and Wenger (1991),
are characterized not only by their common share of a craft or profession, but also by how
the information, techniques and experiences are shared within and among groups. These
communities are not necessarily related to a specific location: a Corinthian potter may
belong not only to the social and political community of Corinth, but also to a broader
technological community of potters in the Mediterranean.
The understanding of the manufacturing process is not, however, the end goal of this
research as much as a first necessary step upon which to build the economic implications of
this commodity in the local market of Archaic Corinth. There has been a long debate within
the field of Classics, mostly centered on Athenian pottery, whether decorated pottery,
referred to as vases, were a luxury good and an artistic achievement (Boardman 1987; Cook
1987) or a cheap copy of more expensive metal models (Gill and Vickers 1990; Vickers
1985). As stated above, commerce is one of the central topics upon which historiographic
and archaeological research of Archaic Corinth have focused. Its apparent success as a trade
center during this period has been justified by the existence in the archaeological record of
numerous finds of painted pottery decorated in Archaic Corinthian styles in many
assemblages across the Mediterranean. Some scholars, however, have questioned this
success since it is based solely on the ubiquity of these wares. Arafat and Morgan (1989; see
also Shanks 1999) have called this model the “economic determinism of Corinthian trade”, a
monodic answer to justify the historiographic construct of a successful Corinthian market
18

during the Archaic period. Whether their critique is correct or not, it is clear that pottery is at
the center of the debate, and a research like the present one in which a stylistic with a
technological approach are combined can provide better models in terms of cost of
production than those based solely on the artistic nature of the vases. It may not be a final
solution to the debate, but it is an inference to the best explanation (Fogelin 2007) that can
help us to open future research venues in which the multiple aspects involved in the
production of pottery are better represented.
In order to present the results pertaining to all the different aspects discussed in this
research I have divided this study into seven different chapters. After this brief introduction
in Chapter 1, Chapter 2 presents the archaeology of the polis of Corinth during the Archaic
period (800-480 BCE), characterized in the traditional historiography by the colonial
expansion of the city to the west and the oligarchic and tyrannical regimes under which
Corinthian trade flourished. This historiography (Dunbabin 1948; Hall 2007; Salmon 1984)
has usually relied on historic sources written several centuries later than the events they
describe, making it difficult to assess how accurate these narratives actually are. While the
general historical record is not put into question, this work tries to emphasize the importance
of the archaeological record generated by the annual excavations that, since 1896, the
American School of Classical Studies at Athens has been carrying out at Corinth. Both
history and archaeology provide the background against which the work of the Corinthian
potters took place.
Chapter 3 allows the reader to become acquainted with Archaic Corinthian pottery by
presenting, on one hand, a summary of the history of the scholarship that, for more than a
century, has advanced our knowledge of the artistic achievements of these craftsmen and, on
the other hand, a synthesis of the traits that have allowed these scholars to order the
evolution of the decorative styles of Archaic Corinthian pottery.
Chapters 4 and 5 present respectively the theory and methodology employed in the
design and execution of this research. Chapter 4 covers the main theoretical principles that
have defined this study, from the general premises of Behavioral Archaeology to the specific
models of interpretation of ceramics in the archaeological record. The ideas contained in this
chapter are organized hierarchically, distinguishing between theories that frame the research
19

and theories that are used to answer specific questions of the study. The analysis of the role
played by historical contingency will help to bridge the gap between these theoretical
models developed in anthropological archaeology and the historical approaches that define
the interpretation of the past in Classical archaeology.
Chapter 5 summarizes the main analytical techniques and tools used in this work,
paying special attention in the limitations imposed on the sampling strategy by the absence
of clear stratigraphic records for the Potters’ Quarter, the main manufacturing area of
Corinthian pottery, as well as for other areas of the site, such as the location from where the
Penteskouphia pinakes (essential for their depictions of different steps in the process of
pottery-making), were looted. In view of these limitations, the research methods were
selected taking into account first their suitability to the research questions this work tries to
solve, but also taking into account the problems caused by the record techniques employed
in the recovery of the finds and finally by the limitations imposed by Greek legislation on
the study and sampling of archaeological artifacts.
Chapter 6 provides an extensive synthesis of all tests practiced in the pottery
assemblage and the comparative collection of clays sampled in the vicinity of Corinth. These
analyses include mechanical and chemical characterization of clays, analysis of toolmarks of
the materials analyzed from the Potters’ Quarter, the coefficient of variation in several parts
of the profile of vessels to assess the degree of standardization in the productions of the
workshops, and pXRF and multivariate statistical analyses of fabrics, pigments and glosses
from finds recovered in several areas of the site. The results of all these tests indicate that,
contrary to general belief, the manufacturing process of pottery and the development of the
Black Figure technique revealed several significant differences compared to the previous
local decorative styles as well as to other pottery traditions in Greece. The results of this
dissertation present a new scenario in which diversity and adaptation to local sources play
key roles in the development of the different decorative styles.
Concluding this study, Chapter 7 contextualizes the main findings of this research
into the larger questions addressed in this study regarding the internal organization of the
pottery workshops and their role in the Corinthian society of the Archaic period. Corinthian
potters developed a singular style that ended up greatly influencing the rest of Greek
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productions, and it is within this historical and cultural singularity that we must understand
Corinthian workshops. While the presence of these wares in the Mediterranean has been
extensively analyzed, no effort has been made to understand them within the context of their
manufacturing. Only a deep understanding of the relationship between the craftsmen and the
community to which they belonged can provide us with the solid foundation necessary to
carry out our analysis on a larger scale, beyond the borders of Corinth and to the broader
trade routes of the Eastern Mediterranean.
Apart from the results pertaining to Corinthian pottery in the Archaic period, this
work has also attempted to create a new methodology that could be applied to other centers
of production in the Greek world as well. This future research would provide the possibility
of comparing not only differences in manufacturing techniques among centers but also how
ideas and techniques may have circulated inside and outside the Greek world. Trade and
exchange among poleis and other cultures allowed potters with very different cultural
backgrounds to be exposed, not only to new decorative designs but also to new shapes and
new functions for ceramics. By belonging to this network Corinthian and other potters were
able to share a common technical and symbolic language regulated by their society, but at
the same time to modify this language by the introduction of new ideas. The study of
Corinthian workshops can help us to increase not only our knowledge of the economic
aspects of Corinth but also the role of craftsmen as transmitters of symbols in their society
(Shanks 1999).
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CHAPTER 2:
THE POLIS OF CORINTH IN THE ARCHAIC PERIOD

The history of Archaic Corinth is perhaps one of the most researched among all
ancient Greek cities, but at the same time one of the most obscure. All historical sources that
relate to this period were written long after the events they described took place and by nonCorinthian writers. No direct sources on the history of the polis between 800 and 480 BCE
are preserved. Archaeology can help us to reconstruct the society, economy and political life
of Corinth during the Archaic period, but this polis lacks the detailed historical narratives
available for other poleis, especially Athens and Sparta. Thus, the account presented here
must be understood in its proper context, a semi-historical past that, when possible, can be
used to reinforce our interpretations on the archaeological record.
The Archaic period is a time of profound changes in Greek society and Corinth was
not an exception. It is important to remember that the first use of the term Archaic was
related to art history, trying to emphasize the apparent “formative” nature of Greek
sculpture, as opposed to the “plenitude” of the Classical period. This evolutive perspective
was then transferred to history, where the Archaic period became a time in which the most
characteristic political element of the Greeks, the city-state, developed. In more recent times
this perspective has been mostly abandoned, in part due to the pioneering work of scholars
like Anthony Snodgrass (1981), who considered that the cultural revolution of the Classical
period would have never happened without the structural revolution, in terms of economy,
society and politics, that characterized much of the Archaic period. This was also the period
of the second wave of colonization and the spread of Greek people and material culture from
the Sea of Azov to the east shores of the Iberian peninsula, and colonists, traders and
craftsmen of Corinth played a central role in this expansion. Archaeological finds in some of
these colonies, especially in those located in southern Italy and Sicily for which the
foundation dates are preserved in later historical sources, became a central element in the
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creation of relative chronologies and typologies for Protocorinthian and Corinthian pottery,
chronologies that in turn were applied to sites all around the Mediterranean basin. Corinth
itself became a thriving trading community during this period, creating an increasingly
extensive trade network that took advantage of both the limitations in seafaring technology
at the time and its access to harbors in the Corinthian and Saronic gulfs (Figure 2.1).
Starting in the early decades of the 8th c. BCE Corinth began a process of economic
development that led to the transformation of the city into one of the largest land and naval
powers of Greece in the immediate years before the Persian invasion of 480 BCE. Since then
it played a major role in the historic events of Greek history until its destruction by the
Roman general Mummius in 146 BCE. Two main events in the history of Corinth are
especially relevant for this dissertation: the control of Corinth over the isthmus of the same
name, the role this location played in the international trade of the period, and the
involvement of the polis in the wave of Greek colonies that start to appear in the east and
west of mainland Greece from the middle of the 8th c. BCE onward.

Table 2.1 Chronology of Corinth during the Archaic Period
Dates
th

Early 9 c.

Major Events

Rulers

Pottery Style

Bacchiadai monarchy.

Bacchiad

Early Geometric

BCE
th

8 c. BCE

king
First sanctuary of Hera at Perachora.

Bacchiad

Middle/Late Geometric

king
747 BCE

Bacchiadai clan deposes king Telestes.

Bacchiadai

Late Geometric

733 BCE

Foundation of Corcyra and Syracuse.*

Bacchiadai

Late Geometric

c.700 BCE

First temple of Apollo at Corinth.

Bacchiadai

Early Protocorinthian

1st half 7th c. Sanctuary of Poseidon at Isthmia

?

Middle Protocorinthian

664 BCE

Corcyreans defeat a Corinthian fleet.

Bacchiadai

Middle Protocorinthian

657 BCE

The Bacchiad oligarchy is deposed by

Cypselids

Middle Protocorinthian

Cypselus.
627 BCE

Periander succeeds Cypselus as tyrant.

Cypselids

Transitional

600 BCE

Foundation of Potidaea.

Cypselids

Early Corinthian
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Table 2.1 Chronology of Corinth during the Archaic Period
c.600 BCE

Construction of the diolkos

Cypselids

Early Corinthian

586 BCE

Death of Lycophron. Second loss of

Cypselids

Middle Corinthian

584 BCE

Psammetichus succeeds Periander as tyrant. Cypselids

Middle Corinthian

581 BCE

End of the Cypselid tyranny.

Oligarchy

Middle Corinthian

581 BCE

Foundation of the Isthmian Games

Oligarchy

Middle Corinthian

480 BCE

End of the Archaic period.

Oligarchy

Classical style

*708 BCE

According to Coldstream (2008)

Corcyra.

Prehistoric Corinth until the end of the Early Iron Age: c.6500 to 9th c. BCE:
The origin of the settlement of Corinth and its earliest history are far from clear. The
region seems to have been inhabited at least since the Early-Middle Neolithic, c.6500 BCE
(Lavezzi 2003); the site of Korakou, an Early Helladic settlement (dated 2650–2200 BCE)
close the location of the Lechaion harbor, in the waters of the Gulf of Corinth, was
excavated in 1915-1916 by Carl Blegen, and still remains the main Mycenaean center in the
region (Blegen 1921; Rutter 2003). Extensive occupation of the area that eventually
constituted the historical settlement of Corinth did not take place until the Late
Protogeometric Period (LPG, c. 925-875 BCE), consisting of a series of graves excavated on
the slopes of Acrocorinth (Rutter 2003). Although some graves from the Mycenaean period
have been located in the area of the agora (Williams 1970), there seems to be a discontinuity
between the Mycenaean and the Early Iron Age occupations. Due to this discontinuity and
the lack of historical documents for this period the origins of the historical settlement of
Corinth are only mentioned in mythological tales. The city was supposedly founded during
the mythical Dorian invasion at the end of the Bronze Age, an invasion that has never been
verified by archaeology at Corinth or any other site in Greece (see Dunbabin 1948; Salmon
1984 for the several myths on the foundation of the city).
The several existing foundation myths are characterized by a lack of internal
consistency. This inconsistency would have been caused by the reinterpretation and
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appropriation of foundation myths of neighboring poleis by Eumelos, a Bacchiad semilegendary poet of the 8th c. BCE, made on his now lost epic poem Corinthiaca, a
mythological history of the city. This poem, now lost but reconstructed by scholars through
references in later authors, was composed in order to provide Corinth with its own grandiose
past, for which Eumelos rewrote several older myths to favor the polis, and caused the
appearance of parallel traditions among the mythographers (Will 1955). The traveler
Pausanias, in the 2nd c. CE, recorded several of these myths, such as the judgment of
Briareos, one of the Hecatonchires, a group of primordial giants, in a dispute between
Poseidon and Helios. In his verdict Briareos concluded that the isthmus belonged to
Poseidon and the Acrocorinth to Helios, justifying with the myth the organization of the
cults of the city (Pausanias: 2.1.6). It is important to remember that these myths were written
a posteriori of the historical events that might have somehow inspired them, and that there is
no correlation in the archaeological record, but their study can inform us of the concerns of a
society that, in the 8th c. BCE, was trying to provide itself with a mythological narrative that
reflected the economic and social prominence it was starting to gain. The myths of Sisyphus
and Bellerophon are good examples of this narrative appropriation: by the 6th c. BCE these
two heroes, especially Bellerophon and his winged horse Pegasos, had become symbols of
the city, but in the 8th c. BCE Homer (Homer: 8.152-170) cites them as rulers of Ephyra,
which the rhapsode placed in the plains of Argos. Corinth was not a major power in the Late
Helladic period, something perhaps not unexpected due to the lack of farmland in the region
to sustain a mainly agrarian society, so that the appropriation of these legends during the
Bacchiad rule was an attempt to legitimize the power the clan was acquiring by means of
trade with a more legitimate, mythical origin (Papahatzis 1978:18–19).
Coming back to the data available through the archaeological record, it is only
possible to conclude that there seems to be at least a partial abandonment of the region at the
end of the Late Helladic IIIC period (c. 1150-1050 BCE) and a population increase around
900 BCE, based on the increasing evidence of burials dated to this time (Coldstream
2003:63–64). Whether this increase was caused by internal developments, the arrival of
external groups, or a mixture of both is not clear. Corinth did not provide us with a historical
narrative until the arrival of the Bacchiadai to power.
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The Bacchiadai Oligarchy (747 BCE-657 BCE):
The Bacchiadai were a Doric clan that ruled Corinth from the 9th to the 6th c. BCE,
first as a royal family, and after 747 BCE, when the last king Telestes was deposed by
members of his own family, by establishing an oligarchy which was based on membership in
the clan (Diodorus Siculus: III: 7.9). This period corresponds to the end of the Early Iron
Age and the beginning of the Archaic period, and with regard to pottery typologies to the
end of the Protogeometric period, the three phases (Early, Middle and Late) of the Geometric
period and the Early and Middle Protocorinthian periods.
The term Doric refers nowadays to one of the dialects of ancient Greece, although
past scholarship used it to refer to a mythical invasion of the Greek mainland and the islands
at the very end of the Mycenaean period by peoples from north and northwest Greece. None
of this, as I have pointed out above, has been proved archaeologically, but it is important not
to forget that both the dialect and the Dorian myth played a very important role in the
development of identities among and within Greek communities, having its maximum
expression in the years of the Peloponnesian War (431-404 BCE), when the (mostly) Ionian
side lead by Athens fought against the (mostly) Dorian side lead by Sparta, as well as other
important poleis such as Thebes and, of course, Corinth. Regardless of the mythological
origin, be it Dorian, Ionian, or Aeolian, the myth of the invasion had a significant role in the
construction of identities and social classes in Corinth and the rest of Greece. This identity
was attested even in the language, since Dorian, Ionian, and Aeolian are all attested dialects
of ancient Greek.
Thus, the Dorian Bacchiadai established a clan oligarchy that elected annually a
prytanis, a polemarch and, probably, a council. This system lasted until 650 BCE, when
Kypselos, a Bacchiad himself, imposed a tyranny in the polis. It is during the Bacchiadai
oligarchy that Corinth started to emerge as a political entity that went beyond the limits of
the settlement to exert control over the whole region of Corinthia, which included other
significant settlements such as Kromnion, Tenea, Athikia or Kromna (Figure 2.1). Tradition
ascribes the synoecism of Corinth to the first Bacchiad king and mythical founder of the city
Aletes, and Salmon (1984:58) tried to justify this mythological origin with the homogeneity
of the burial assemblages in the region at the beginning of the 9th c. BCE, proof for him that
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settlers from the different sites listed belonged to the same group of invaders. This
interpretation assumes again the traditional scenario of a Dorian invasion, which nowadays
has been extensively challenged (Drews 1993; Hall 2007). The reality is that there is no
evidence, archaeological or literary, that allows us to reconstruct the social and political
institutions of Corinth during this period, and the assumptions made remain highly
speculative.
The Bacchiadai oligarchy seems to have been involved in public works during its
rule, although the earliest expression of these works is located not in Corinth but in the
sanctuary of Hera Akraia in Perachora, where the first temple, a small apsidal structure
assumed to be rather similar to the votive models recovered there during excavation, was
built c. 800 BCE (Rhodes 2003:85; Coldstream 1991:63). The tendency to construct
monumental architecture during this period was fueled, among other things, by the
availability of poros stone in the region, a soft, limestone formed by the petrification of a
palaeodune. The predecessor of the temple of Apollo that now stands on the “temple hill” of
the Corinthian agora, dates to around 700 BCE or slightly later (Coldstream 2003:154;
Rhodes 2003), and was a structure with stone foundations, a mudbrick superstructure, poros
cornices and the first recorded use of roof tiles (Sapirstein 2008, 2009). This required a high
structural integrity of the stone to hold the beam system of the roof and also protected the
mudbrick structure from rainfall (Coulton 1977:35). Structures like the first temple Hera at
Perachora or Apollo at Corinth not only reflect an architectural revolution but also a social
one. These structures arguably derive from the houses of local chieftains where political and
religious gatherings took place; when chiefs and kings fell, the cult practices still took place
in similar structures, but now they were belonging to the whole community (Pedley 2006:63;
see Mazarakis Ainian 1997 for a complete synthesis on the topic).
The oligarchy of the Bacchiadai triggered important changes not only in the cult
centers of Corinth but also in the organization of the city and its relationship with the
surrounding region. The settlement of Corinth at the end of the 8th c. BCE, at the zenith of
the Bacchiad rule, had become an important city, consisting of a cluster of villages organized
around the agora that, as we have seen, started to have the first monumental structures. It is
also during the second half of the 8th c. BCE that we can be certain of the control exerted by
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Corinth over other important settlements in the region. The burial traditions at the settlement
of Cromnya, located between Megara and Corinthia (Figure 2.1) shifted at this time from the
local cremation burials to the inhumation shafts of Corinth which, alongside the sudden
irruption of Corinthian Middle Geometric II vessels, is interpreted as Corinth taking over
Cromnya (Coldstream 2003:63–64). The control of the isthmus, essential for the trade that
sustained the oligarchy, was reinforced by the symbolic and religious link established
between the city and the hinterland by means of the establishment of the Panhellenic games
in honor of Poseidon in the sanctuary of Isthmia. Although the cultic activities began in the
sanctuary as early as the 11th c. BCE (Morgan 1999), the first temple was erected in the first
half of the 7th c. BCE, and it is an example of an extraurban sanctuary, controlling the major
land and sea routes between the Peloponnesos and the mainland, and asserting symbolic
control of the landscape by means of processions and festivals led between the city and the
temple (Pedley 2006:47).
The expansion by land ran parallel to an expansion by sea. Contacts with the western
mainland and the Italian peninsula can be traced back to the early 8th c. BCE, but the
establishment of colonies along the shores of the Ionian and Tyrrhenian seas did not happen
under the rule of the Bacchiads. Euboea, not Corinth, led the first two expeditions of
colonization to the west (c.800-770 BCE and 770-735 BCE (Figure 2.2), creating trading
outposts in the Tyrrhrenian Sea to trade metals with the local powers in Etruria and
Campania. Outposts such as Pithekoussai (c.775 BCE) and Cumae (c.740 BCE) did not have
arable land in their vicinity, but they are located at easily defensible positions close to the
main metallurgical centers of the region (Coldstream 2003:221). Corinth was not absent
from the seas at this period, and already by 780 BCE Corinthian style Middle Geometric
pots were regularly deposited as offerings in sanctuaries on the island of Ittaka, and by 750
BCE Corinthian Late Geometric wares were present in the cemeteries of Pithekoussai. There
is also evidence for Corinthian trade on the island of Corcyra and neighboring Dodona in
Epirus in NW Greece for at least two generations before the foundation of the colony in
Corcyra in 733 BCE (Coldstream 2003:188, 228; this author provides the date of 708(?) for
the foundation of the colony of Corcyra).
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While the establishment of the first colonies in the west was most likely motivated by
trade, the foundation of later settlements may have been driven by land hunger, as the
location of the new colonies, which are now usually in areas that are surrounded by great
extensions of arable land demonstrate. This second, land-driven period of overseas
expansion ranges from the foundation of Naxos (Sicily) in 734 BCE to the foundation of
Taras (Apulia) in 706 BCE.
The first Corinthian colonies in the west were founded during this period. In 733
BCE Corinthians settled in Corcyra and Syracuse (Figure 2.2), their oikistai (founders) were
Chersicrates and Archias respectively, both Bacchiadai (Thucydides: 6.3.2). According to
Strabo (8.6.23) a great famine, and the lack of arable land at Corinth, motivated these
foundations: the contingent that moved to Syracuse was composed mainly of impoverished
farmers from Tenea, in the interior of the Corinthia. These were not uncharted waters,
however, and Corinthians had been trading for at least two generations in the area. At some
time during these decades the Corinthians established also a trading post on the island of
Ithaka, which alongside Corcyra offered them a relaying post for their ships on their way to
the centers of Magna Graecia (Coldstream 2003:234).
Corinth was located in an excellent position to connect the markets of the great
powers of the Levant with the new economic networks that the establishment of colonies,
and the exchange of goods with the local communities of southern Italy and Sicily had
created. Sailing around the Peloponnese was, as it is nowadays, a challenging task due to the
combination of strong currents and winds that made even coastal navigation very
complicated. With the Saronic and the Corinthian gulf separated by only 6 km of relatively
flat terrain, the Corinthians realized they could occupy a central node in this trade network
by avoiding the perilous route around the southern coast of the Peloponnese and shipping the
goods by land over the isthmus, simplifying the trade from the Aegean to the Ionian and
Adriatic seas.
Since the historical evidence suggests a land shortage at home as the main motivation
behind the foundation of colonies by Corinth, the traditional interpretation of this
phenomenon has been centered on the benefits of the reduction of population pressure in the
metropolis as a way to reduce social tensions as well (Salmon 1984). Without denying the
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social importance of the foundation of colonies, we cannot overlook the importance of the
exports of Corinthian goods to the markets close to these new settlements, and the impact
that this Corinthian trade network had on the expansion of the Corinthian economy under the
rule of the Bacchiad oligarchy. By 720 BCE Corinth was competing with the Phoenician
cities of the Levant in the perfume/unguent trade, as the distribution of aryballoi (small
perfume jugs) shows, and by 700 BCE Corinth had become the foremost commercial power
in Greece, and its luxury pottery was traded not only in Greece but on the Iberian peninsula,
Carthage, Sicily, the Italian peninsula and the Levant (Coldstream 2003:147–87; Boardman
1999).
The scarce evidence we have seems to indicate that the colonies were private
initiatives rather than a state project, for the benefit of the elite. This interpretation includes
the semi-legendary story of Demaratos the Bacchiad, a nobleman who, according to
Dionysios of Halicarnassos (1st c. BCE) (Dionysius of Halicarnassus: 3.46.3), traded with his
own ship between the Greek and the Tyrrhenian cities, fled Corinth in the company of three
artisans, when Kypselos rose to power, and settled in the Etruscan city of Tarquinia, where
he had commercial connections. According to Pliny the Elder (HN, 35.142), the craftsmen
who went into exile with Demaratos taught the Etruscans the art of clay modeling, a semilegendary reflection of Corinthian clay works not only in luxury vessels but in architectural
elements as well. One of Demaratos’ descendants, Lucius Tarquinius, eventually became the
fifth king of Rome. The vision of the Bacchiadai as merchant princes is usually rejected in
favor of a more conventional interpretation of the elites as a traditional land-tenure based
oligarchy which also benefited from the taxes imposed on trade but that did not engage
directly in seafaring endeavors (Will 1955; Mangas Manjarrés 2000). The story of
Demaratos, whether historically accurate or not, suggests the intensity and the personal
involvement of members of the elite in the commercial and cultural relations that linked
Corinth to the area of Etruria well before the economic expansion that took place under the
tyrants.
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The Tyranny of Kypselos (657-627 BCE):
The oligarchic rule of the Bacchiadai clan came to an end in 657 BCE when
Kypselos, a polemarch of the polis, son of Aetion, a Lapith, and Labda, a Bacchiad, seized
power and exiled the rest of the Bacchiadai. The origin of both parents is rather interesting
and helps us to understand the social dynamics of Corinth in the middle of the 7th c. BCE.
His father Aetion was a Lapith, this is, a descendant of the mythological tribe of Thessaly
that defeated the centaurs, and, again in mythological terms, a descendant from the
populations that settled Greece before the “Dorian invasion.” More importantly, Aetion was
not a Dorian himself, so if Kypselos was able to achieve the position of polemarch it is
because belonging to the Bacchiadai was not restricted to the patrilineal side, so he was a
Bacchiad, and a Dorian, through the lineage of his mother Labda.
As in the case of other Greek tyrants of the Archaic period, later historians provided
Kypselos with quasi-mythical origins that foresaw their rise to power. Herodotus (5.92)
related how an oracle of Delphi prophesied the fall of the Bacchiadai by the hand of
Kypselos, so they decided to kill the infant that, in the best tradition of oriental myths, was
saved by being hidden inside a chest. Herodotus’ narrative was accepted without much
debate, although Nicolaus of Damascus, despite writing in the 1st c. BCE, provides a more
rational account of the events (Jacoby 1926:90 F 57). The infant Kypselos fled Corinth with
his parents after an attempt by the Bacchiadai to kill him, and returned only as an adult to
seize power to his native city, as Perseus or Oedipus did in mythology and the tyrant
Peisistratos of Athens did in the historical record (Anderson 2005:197). As Peisistratos in
Athens, Kypselos became very popular among the demos (Aristotle: 5.1315.b). This allowed
him to be elected polemarch and, after becoming leader of the opposition to the oligarchy, he
killed Patrocleides, who held the office of basileus, probably a type of prytany (Oost
1972:11), and became sole ruler of Corinth.
Once in power the policies he applied were rather similar to other civil
confrontations in Greek history: return of the political exiles, restoration of political rights,
and exile and confiscation of property of the Bacchiadai. Oost (1972; Salmon 1984:192) was
cautious with this narrative, since he thought it reflected more on the characteristics of the
tyrants defined in political works during the 4th c. BCE (Nicolaus was a commentator on
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Aristotle) than to real events, but the hostility of the demos against the ruling class is
accepted. Several authors (e.g. Will 1955:362; Andrewes 1963:44–45) considered that the
failures of the Bacchiadai foreign policy, their inability to keep control over Corcyra, their
military defeat against Megara, and the pressures from Argos, were the cause of the fall of
the oligarchy. These can be considered contributing factors, but they also fail to assess an
important social cause: the rapid changes that trade caused in the social fabric of Corinth and
the creation of a middle class whose wealth was not based solely on land tenure.
The foundation of colonies continued on the route towards the Ionian and Adriatic
seas with Anactorium c.630 BCE, Leukas c. 620 BCE and Ambracia c.650-625 BCE (Figure
2.2), all founded by sons of Kypselos. As Anderson (2005) concluded, Kypselos, as well as
the other Archaic tyrannoi, were not illegitimate rulers that deposed a pre-exiting order. On
the contrary, they acted in the same political context as the oligarchies but exerted an
individual, and by no means absolute, control of it. The revolution of the tyranny removed
the principle of hereditary aristocratic dominance; but the exercise of power did not shift
from the propertied class. Both Salmon (1984) and Forrest (1966) considered that in fact
tyranny had more to do with an accumulation of particular grievances against the Bacchiads
rather than the imposition of a radical new social order. Later historiography, and the fact
that Kypselos ruled for 30 years, died in bed in 627 BCE and was succeeded by his son
Periander, seem to reflect a mild rule, again as many first generation tyrants.
With regard to the archaeological record at Corinth, there is a shortage of materials
that date to these decardes. Some monumental architecture was erected in this period, in the
best traditions of tyranny and public works in Archaic Greece, but the evidence for daily life
is rather scarce. The area of the Potters’ Quarter at Corinth was a cemetery during the
Geometric period (see Table 2.1.), and only the trade increase during Bacchiad rule
encouraged the expansion of the region, when we find the first structures devoted to pottery
production. The increase in population density under Kypselos of this industrial district
granted its inclusion in the new perimeter of the fortified wall that surrounded Corinth
(Stillwell 1948), a major endeavor since the polis at this time was a collection of scattered
settlements linked by roads (Snodgrass 1981; Wiseman 1978; Tartaron et al. 2006), and we
should envision the city of Corinth more as a cluster of hamlets dispersed over a large area
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around the hill of Acrocorinth rather than a continuous settlement occupying the whole
extension of the area where archaeological finds have been located (Roebuck 1972).
The information on domestic structures is rather scarce for the whole Archaic period,
and only the lowest levels of some rubble masonry buildings identified as houses have been
preserved in the agora, generally dated to the Protocorinthian period (Williams and Fisher
1971). Outside the borders of the Corinthia the so-called “Chest of Kypselos” at Olympia,
mentioned by Pausanias (5.18) and the Treasury of Kypselos at Delphi (Dinsmoor 1975)
displayed both the economic prowess and the artistic skills of the polis. Architectural works
traditionally ascribed to Corinthian artisans such as the roofing systems of Calydon and
Thermon have been questioned by some authors (e.g., Winter 1993) but it is generally
accepted that, if not the direct production of Corinthians, they are at least greatly influenced
by them (Coulton 1977; Sapirstein 2008).

The Tyranny of Periander (627-584 BCE):
Periander’s rule over Corinth started in 627 BCE after the death of Kypselos.
Tradition portrays him in a very different way from his father, and although he seemed to
have started his rule in a moderate fashion, he soon became the epitome of the tyrant for 4th
c. BCE political writers (Aristotle: 1313a 35–37), due to his tendency to rely on violence to
keep power, as well as his cruelty and excesses. His figure was controversial both in ancient
and present times, and we must work with anecdotes more than actual historical facts in
order to understand his rule over Corinth. For example, Salmon (1984) concluded that
Periander legislated against luxury goods relying overly on a single passage from Herodotus
regarding the stripping of garments and jewels from the women of Corinth in order to honor
the ghost of his dead wife (Herodotus: 5.92G). Other sources will even list him as one of the
seven sages of Greece (Laertius: 1.7), although the late date for these references (Laertius
wrote in the 3rd c. CE) points at a confusion of the tyrant with another historical figure, now
lost.
During this time Corinthian artifacts, and especially pottery, can be found from the
Black Sea to Sicily and Etruria. Corinthian-made pottery dated as early as 720 BCE has been
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found in the site of Al-Mina (Syria) while some of the earliest materials found at Olbia, on
the north shores of the Black Sea, are Corinthian-made wares dated to the 640 BCE, around
the same date the city was founded (Boardman 1999). This commercial activity ran parallel
to an intense diplomatic presence of Periander in the region, such as his arbitration in the
dispute between the Athenians and Mytilenians regarding Sigeum and his apparent
friendship with the tyrant of Miletus, Thrasybulus. But Corinth seemed not to have been
interested in the creation of colonies in the East, despite these are the years of intense
settlement in the shores of the Black Sea. The only Corinthian colony in the Aegean was the
late foundation of the polis of Potidaea (600 BCE), in the Chalcidice, and although
Corinthian settlers participated in the foundation of the panhellenic colony of Naukratis in
the Nile delta (c.625 BCE) and despite also the conquest and control for a brief period the
polis of Epidaurus, in the Saronic Gulf, the interest of Corinth was primarily in the central
and western Mediterranean.
Excavations at the site of Ancient Corinth have revealed a series of structures that,
with more or less certainty, can be dated to the rule of Periander (627-584 BCE). These
include scattered finds in the fountain houses of Peirene and Glauke, although the early date
of excavations prevents an accurate date (Pfaff 2003), the first structures in the sanctuary of
Demeter and Kore on the slopes of the acropolis (Bookidis and Stroud 1997), and the second
temple of Hera at Perachora, dated to this time based on the stylistic criteria developed for
Corinthian pottery by Payne (1940). The supply chamber of what would become the Sacred
Spring in the Classical period, was also constructed during this time (Williams and Fisher
1971).
For the focus of this research the most relevant projects are the construction of an
artificial harbor at Lechaion and the Diolkos road linking the Saronic and the Corinthian
gulf. This road allowed the transport not only of goods but also of cargo ships overland
between both harbors, saving the treacherous sailing around the Peloponnese. Although the
impact that this construction played in the economy of Corinth has perhaps been
overemphasized, since Corinth’s economic expansion started well before the construction of
the Diolkos, more restricted interpretation of the Diolkos such as those of Pettegrew (2011),
who considered it a simple local road for heavy goods transportation between both shores,
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takes the limited evidence we possess too far. Regardless of its interpretation, there is no
doubt that the isthmus first, and the Diolkos later, acted as an attracting central node rather
than a barrier in the trade networks that extended from the Levant to Etruria, and far beyond
west to the Iberian peninsula (Snodgrass 1981:147).

The End of the Tyranny and the Second Oligarchy (584 BCE- 480 BCE):
Periander died in 584 BCE without an heir. His son Lycophron, who was probably
tyrant at the Corinthian colony of Corcyra (Herodotus: 5.50-53), had been killed by the
Corcyraeans c.586 BCE. His nephew and successor Psammetichus, son of Gorgos and
named after the philhellene pharaoh of Egypt that allowed the establishment of Naukratis as
a Greek emporion in the Nile delta, was killed by the Corinthians in 581 BCE, putting an
end to the tyranny in the polis. Despite the positive image that the historic sources portrayed
of the Kypselidai, the revolution at Corinth tried to obliterate their memory. Nicolaus of
Damascus, an author of the 1st c. BCE (Jacoby 1926:F 60.1) recorded that the house of
Psammetichus and his relatives were destroyed, their property seized and the corpses of
Kypselos and other Kypselidai dug up from their burials and thrown out beyond the borders
of the Corinthia. This was by no means a revolution of the demos, and the people did not
benefit from the deposition of Psammetichus, as the new oligarchic constitution
demonstrates (Salmon 1984:231–239). A council of eight probouloi, state officials, and
seventy-two elders elected from each tribe dealt with most of the decisions in the polis,
leaving marginal powers for the assembly. In the same year, 581 BCE, the group of leading
families of Corinth established the Isthmian games, which became, with the Olympic, the
Pythian and the Nemean, one of the four Panhellenic games (Gebhard 1993). This second
oligarchic government differed from the first that preceded the tyranny in the fact that,
although power was restricted, it was not in the hands of a single family.
There is a hiatus in the historic sources of half a century between the fall of the
tyranny in 581 BCE and 525/524 BCE, when Corinth joined Sparta in a failed expedition
against Polycrates of Samos (Herodotus 1921:3.54–59), probably already in the context of
the Peloponnesian League. This alliance, actually a series of bilateral treaties between Sparta
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and other states in the Peloponnese, included by 550 BCE most of the political entities on
the peninsula, including Corinth (Cartledge 2001). For the rest of the Archaic period we
witness the involvement of Corinth in the political affairs of other poleis, such as the
arbitration in territorial disputes between the Plataeans and the Thebans in 518 BCE
(Herodotus: 6.108.4–6) resolved in favor of the Plataeans, as well as the prevention of a
Spartan intervention in Athens after the democratic reforms of Cleisthenes.
The second oligarchic regime at Corinth embarked on an extensive building program
in the city and the chora (hinterland) perhaps, as Kypselos had done in his moment, as a way
to provide work for, and gain the favor of, the demos. The most important construction dated
to this period located at Corinth is the second Temple of Apollo in the agora, a Doric
peripteral structure of 6x15 columns dated to 550-540 BCE, the Great Temple by the
Gymnasium, a Doric structure dated to the 4th quarter of the 6th c. BCE, the third Doric
temple at Perachora, dated by Payne (1940) to the 3rd quarter of the 6th c. BCE based on the
style of pottery finds, the Telesterion of the sanctuary of Demeter and Kore, dated as well by
pottery finds to the 3rd quarter to the 6th c. BCE (Bookidis and Stroud 1997; Stroud 1965,
1968), and several minor religious and civic structures in the agora.

Epilogue:
The year 480 BCE and the victory of the Greek alliance against the invasion forces
of Persia, and other Greeks, in the battles of Thermopylai and Salamis has been traditionally
seen as the end point of the Archaic period. The land and sea contingencies of Corinth in this
war were inferior in size only to those of Athens and Sparta, poleis that in the Classical
period would become the principal, but not exclusive, focus of interest in ancient sources
and most modern scholarship. The fact that most ancient references refer to the tyrants of
Corinth may explain why there are voids in the historic timeline of Corinth. The interest was
not in the record of the historical events but in the personalities of these individuals, with
biographies more or less imaginative of a type of ruler and ruling system that fascinated
political writers in the 4th c. BCE, when the experiments on democracy started to fail and
were substituted by Hellenistic monarchies in most of the Greek territories.
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Figure 2.1: Archaic Sites in the Corinthia.
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Figure 2.2: Map of the colonies of the west. Adapted from Oxford Classical Dictionary on-line.

Figure 2.3: Plan of the main excavated areas of the polis of Corinth.
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CHAPTER 3:
CORINTHIAN POTTERY, RESEARCH HISTORY
AND TYPOLOGY

This chapter summarizes the evolution and current state of research on Corinthian
pottery production from the late 8th to the late 6th c. BCE, the main milestones and scholars
involved in it, and the role and influence that Corinthian pottery studies have had in the
larger research field of Greek ceramics.
The study of Corinthian painted pottery runs parallel for most of the 19th and early
20th centuries with research on Athenian pottery, and, like many other Greek wares, was
subordinated to that from Athens. Nevertheless, its wide distribution, its oriental influence
and the role Corinthian craftsmen played in the development of the Athenian Black Figure
technique granted Corinthian vessels an important place in early scholarship. In
consequence, the history of Corinthian ceramics requires, to some extent, some references to
the study of other Greek pottery traditions, especially Athenian ceramics.
Any research dealing with Corinthian pottery, and Greek ceramics in general, will
encounter from the very beginning a problem in the definition of the terms of study. There is
not extensive inconsistency among the scholars as much as a lack of definition regarding
what some of the terms mean. Let us take as an example the term Corinthian; what do we
mean by Corinthian pottery? In the literature the term is used both to refer to the pottery
produced in the city of Corinth and the style that flourished between the late 7th c. and the
middle-late 6th c. BCE, a period that some scholars (Cook 1972) referred to as the Ripe style.
But the problem is more complicated. The inconsistency of the term Corinthian presents
three aspects, typological, stylistic, and geographical. In the first aspect Corinthian refers to
all decorated pottery produced at Corinth, following a specific set of characteristics in the
manufacturing process. Thus, Corinthian may refer to Geometric, Protocorinthian,
Corinthian, Linear or Conventionalizing styles, as opposed to other Greek wares. But, as I
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just mentioned, Corinthian can also refer to a specific decorative style that flourished in the
Corinthian industry between c.620 BCE and c.550 BCE, so in this case the term refers
exclusively to a very specific set of decorated pots. Finally, the term also presents a
geographic aspect, since it implies that Corinthian (typological and stylistic) pottery was
exclusively produced at Corinth. I discuss in more detail in the following chapters how the
clay used for pottery making at Corinth is indistinguishable geologically and chemically
from other deposits in the Saronic and Corinthian gulfs, up to the island of Corcyra (see
Figure 2.2). There is no question that Corinth was a major center of ceramic production and
that the innovations we associate with Corinthian potters actually took place there.
There is no reason, however, to assume that all pottery that may be typologically
characterized as Corinthian was produced exclusively at Corinth. Potters in surrounding
regions, such as Sikyonia or the island of Aegina, had local clays chemically
indistinguishable from those of the Corinthia (Whitbread 2003; Farnsworth 1964, 1970). On
the island of Corcyra, where clays also have chemical signatures similar to those of the
Corinthia, we have the foundation of a Corinthian colony in 733 BCE and potters may have
been migrating to this new settlement. The difficulties of distinguishing between pottery that
was made on Corcyra or in Corinth has been studied extensively by Farnsworth et al. (1977)
and Whitbread (1995), although their works were limited to coarseware amphorai. For
decorated pottery we have the example of the Chimaera painter, a craftsman who produced
mainly Middle Corinthian (595/590-570 BCE) vessels and who inscribed his works using
the Greek dialect of the island of Aegina. Unfortunately, the specialists who have defined
and studied this painter have paid no attention to the technological and mineralogical aspect
of his/her pots (Lawrence 1996). In light of these issues, it is necessary to provide clear
definitions of the terms so that they fit with scholarship and avoid further confusion. Thus, in
this research I use the term Corinthian style pottery to exclusively refer to the decorative
style that dominated pottery production between 620 and 550 BCE. Other styles or
typologies of Corinthian products, such as Protocorinthian pottery, will not be included
under this label. On the other hand, the goal of this research is the study of Corinthian
pottery manufacturing, assuming that Corinth could not have been the only center of
production of Protocorinthian and Corinthian style pottery and that pottery manufacturing
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includes all ceramics, not only painted pottery that was made at Corinth. In addition, I have
decided not to use the common term “vase” in my study, because it refers almost exclusively
to painted vessels, which have been traditionally the focus of most studies on Greek pottery.
Regarding the manufacturers, all craftsmen will be referred as potters. The use of the
terms potters and painters is rather extensive in Greek ceramic studies, especially due to the
fact that many vessels, mostly Athenian ceramics, were signed with a name followed by the
expression mepoisen and/or megraphsen, made me and/or painted me. I consider these
inscriptions to describe an action rather than a specific role, and although it is certainly
possible that we could have specialists within the workshops, it is also true that in some
cases a single name is followed by the expression mepoisen kai megraphsen, indicating the
same potter threw and decorated the vessel, or only the word mepoisen (made me), not being
known by us if the term means the same potter made and painted it or only the first action
was recorded. Finally, visual and epigraphic evidence suggests that pottery production was
carried out mostly, although not exclusively, by men, so when generalizing about producers
the masculine version of terms will be used (Shanks 1999; Arafat and Morgan 1989; Jackson
and Greene 2009).

History of Corinthian Pottery Studies:
As I stated above, it is very difficult to disentangle the study of Corinthian ceramics
from the rest of Greek pottery, in part, as is logical, because this pottery belongs to a wider
cultural tradition of Greek pottery manufacture that presents many points of similitude in the
forming, firing techniques and decorative motifs. But the research interest of the scholars has
been traditionally centered on the highly decorated pieces. A cooking pot does not have the
same shape or fabric as a Greek “vase,” and it is not decorated, so, perhaps just
unconsciously, although made by Greek potters, it is a type of ware rarely included on works
about “Greek pottery.” This present work understands Greek pottery production from a
contextual and geographical sense, but in order to understand many of the references to this
topic we must revert momentarily to the concept of “Greek vases.”
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The study of Greek pottery can be divided into four phases. The first phase (1764 1885) was characterized by savants and art merchants and in general pottery was not seen as
important as sculpture or architecture. Johann Joachim Winckelmann (1717-1768),
considered the father of Classical archaeology, did not devote much attention to pottery, and
excluded it from his concept of Classical art (North 2013; Haskell and Penny 1982), as
defined in his opus magnum Geschichte der Kunst des Alterthums (Winckelmann 1873).
This work presented an evolutionary perspective on Greek art, with a formative phase that
culminated in the maturity of any given style and its subsequent decline, always repeating
the same cycle. Greek painted vessels or “vases” eventually became interesting to collectors
and researchers thanks to the commercial strategies of William Hamilton, a British diplomat
and antiquarian who, with the help of the drawings of Pierre François Hugues d’Hancarville,
created a series of works that fostered the interest, and subsequent market demand, for Greek
vases, transforming them into works of art in the eyes of scholars and admirers although
their original purposes may have been quite different (Gill and Vickers 1990; Nørskov
2002).
The second phase of study of Greek pottery covers the years 1885 to 1910, and it is
characterized by a more systematic approach. The work of German scholars, especially
Adolf Furtwängler, encouraged the application of positivistic/historicist methodologies that
led to the creation of the first typologies of Greek pottery (Dyson 2006:199). Furtwängler
defined the model of connoisseur scholar, and organized the large collections in Berlin in a
chronological sequence (independent of field records) by paying attention to the decoration
in order to create an evolutionary model of the development of Greek pottery. This model
was influenced by Winckelmann’s formative, maturity and decline phases, which were based
on sculpture and architecture (Shanks 1996:22; Snodgrass et al. 2008:37; Whitley 2001:37).
The study of Corinthian ceramics during this period is somewhat confusing.
Terminology and typological categories for this pottery were not yet clearly defined, so it is
difficult to trace back some of our present-day types/categories to the catalogs of this period.
In a widely read handbook of the time, an abridged and updated version of Birch’s (1872)
History of Ancient Pottery, which first attempted a comprehensive comparative work of
Eastern Mediterranean pottery, Walters (1905) already recognized Corinthian style ceramics
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as independent from Athenian pottery, that were strongly linked with the material recovered
at Corinthian colonies, especially at Syracuse. The case of Protocorinthian style pottery
(720-630 BCE) is, however, rather different. There is a general belief that Protocorinthian
was not defined as a distinct group until Johansen’s publication (1924) nor as pottery
produced at Corinth until Payne’s Necrocorinthia (1931). But the term Protocorinthian,
understood as a preceding phase to the Corinthian style, was already used by Walters (1905),
including types of ceramics that we currently label as Protocorinthian and Transitional.
Chronological ordering was, however, not yet clearly defined, and other authors such as
Edmond Pottier, editor on the Corpus Vasorum Antiquitorum (CVA), used the term
Geometric Corinthian for the same set of pottery, which does not refer to what we
understand nowadays as Geometric pottery (Pottier 1897). Despite the efforts of these
scholars, much ambiguity persisted in the definition of the different styles and types of
Corinthian pottery.
If Furtwängler was the most influential scholar of the second phase, Beazley became
the most important of the third phase (1910-1990), and the results of his work still shape the
way Greek pots are studied and interpreted today. From Furtwängler’s scholarship on
sculpture he borrowed the Morellian method of identifying specific hands of individual in
painters of specific vessels (Boardman 2001:131; see Rouet 2001 for a comprehensive
analysis of this method). This method, based on the meticulous study of the rendering of
small details in a painting to identify the distinctive traits of specific artists was developed
by Giovanni Morelli for the identification of unassigned Renaissance paintings.
The publication of the works of the Attic Red Figure artists, Kleophrades and Berlin
painters, in 1910-1911 demonstrated that his approach could be applied even to pieces that
were not signed by the artists (Beazley 1910, 1911, see also 1974a, 1974b). It should be
emphasized that his method was based on his own connoisseurship, and that Beazley was
able to sort among a canonical corpus (sic) of more than 50000 vases (see Whitley 2001:90;
Snodgrass 2006:32 for a critical assessment of this approach), but this individualistic
approach caused issues of replicability of his method.
Furtwängler’s influence in this second phase was not limited to Beazley’s work. The
highly detailed publications of pottery catalogs from different sites, with the attempt of
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creating chronological sequences based on pottery finds and relying on specific types that
can be correlated with historic events also starts at this time (Rotroff 2009). These attempts
for order and chronology are of special interest in the study of Corinthian pottery, and two
works led to the definitions of style the field still relies on today (Amyx 1988). Friis
Johansen published in 1924 Les vases sicyoniens, a study of Protocorinthian and
Subgeometric style pottery. The concept of Corinthian Geometric of Pottier is abandoned for
the term Protocorinthian, although Johansen considered the center of production of these
wares to be the polis of Sikyon rather than Corinth. Only the Subgeometric style pots would
have been manufactured at Corinth (Johansen 1924).
The work that ended this period of testing and rearranging Corinthian styles was
published by Humphry Payne in 1931: Necrocorinthia, a study on the Corinthian pottery of
the Archaic period. Payne’s work was aimed at establishing a sequence of pottery types for
chronological purposes, and for the first time we see developed the idea of pottery as index
fossil for determining the date of different deposits of a site. This catalog relies on decorative
styles that evolve through time; time is related to the stratigraphic sequence of sites,
although stratigraphy itself is never discussed in detail.
A different type of approach to the site-based studies took place during this period.
Taking advantage of the typologies created, including at Corinth, regional studies were
carried out. Desborough (1952) produced an extensive work on Protogeometric pottery, in
which the author correlates different pottery styles with the “closed” deposits of the burials
and also with metal artifacts dated to the same period, trying to address different connections
among the regions of the mainland after the collapse of the Mycenaean palatial system
(Desborough 1952:1–2). This line was continued by Coldstream (2008), who built on the
methodology of Desborough but also tried to address other issues such as providing a more
defined provenance and the use of pottery as a cultural marker in the Geometric Period (900700 BCE).
Payne remained the main source for the study of Archaic Corinthian pottery for
decades, until the publication of Corinthian Vase-Painting in the Archaic Period by Darrel
Amyx (1988). This new synthesis was, according to the author, not an attempt to rewrite
Payne’s work but to offer an update on the content. Thus, dates and classifications were not
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changed, and new material recovered in excavation was just added to the system. Other
works also inspired by Beazley that aimed at identifying specific hands of artists were
published by Benson (1953, 1956, 1957) and Dunbabin and Robertson (1953).
The publication of Payne’s Necrocorinthia took place while the excavation of the
Potters’ Quarter was being carried out, so the results from this important site were not known
to Payne. Final results on the excavation of the site were not published until 1948 (Stillwell
1948), with specific volumes on terracotta figurines (Stillwell 1952) and Greek ceramics
(Stillwell et al. 1984) published even later, the second after the death of the excavator and
main author. The pottery discovered during the excavation in 1962 of a well in the area of
Anaploga, west of the main settlement of Corinth, was published by Amyx and Lawrence
(1975).
Another excavation in the area of Corinth that produced a large collection of finds
and publications was the Sanctuary of Demeter and Kore, located on the slopes of
Acrocorinth. Excavated between 1961 and 1965 by Helen and Ronald Stroud, and from
1968 to 1973 by Nancy Bookidis, the site produced large amounts of materials from the
Mycenaean to the Late Roman periods (Bookidis and Stroud 1997). One of the most
important ritual elements of the site was the preparation and consumption of food, from at
least the Late Protocorinthian period (Bookidis et al. 1999). The pottery recovered for the
historical periods was analyzed and published by Elisabeth Pemberton and colleagues
(1989).
The final phase of the evolution of the art-historical and typological schools (1990present day) is marked by the failure of those critical with the Beazleyan models to
undermine the current paradigms. The debate arose already in 1985, when Vickers published
a critique on Beazley’s methodology that caused a strong reaction in the ranks of the art
historians (Vickers 1985) (contra Boardman 1987; Cook 1987). A later paper by Gill and
Vickers (1990), summarized the main lines of criticism: pots were just skeuomorphs of the
richer metal vessels, which are the luxury offerings of the temples listed in the textual
record, the black and red colors are a mere derivation of the oxidation of the silver (black)
and the shine of the gold (red orange). Furthermore, the consideration of potters as artist is
no more than the artificial creation of Hamilton and d’Hancarville, who overemphasized the
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artistic qualities of the artifacts to rise their price in the market. Although some premises as
the skeuomorphism of some shapes cannot be denied (see Beazley 1986:24 for the
relationship between metalworkers and the François vase), the authors were not able to
achieve any substantial change in the long term, since they showed the flaws of the method
but never attempted to generate a new paradigm.
In this context of reinterpretation of the cultural historical approach Michael Shanks
published a work that aimed at analyzing Protocorinthian pottery within a new theoretical
framework. Art and the Greek City State: An Interpretive Archaeology (Shanks 1999) traced
the connections between society, elite values and productions through the study of
Protocorinthian pottery. Shanks was addressing what he saw as the limitations of the “art
histories of stylistic change” (Shanks 1999:2) and criticized the cultural historical approach.
I agree with Shanks that pots are subjected to constant reinterpretation, including those
imposed by the scholars studying them, but despite the new light he tried to cast on the topic
he fell into some of the same traps that the scholars he criticized, especially the untested
assumption that decorated vessels were elite objects and thus represented elite aesthetics and
values. Later in this study I test this premise of painted pottery as an elite commodity and
conclude that these vessels were in fact accessible to a larger segment of the community in
which they were made.
The turn of the 21st c. did not bring a renewal on topics or research questions on
Corinthian pottery studies. The excavations of the American School of Classical Studies at
Athens (ASCSA) started to focus on later, and usually neglected, periods of Greek history,
and no specific projects focused on the Archaic period were carried out since the early 80’s
(Williams 2003). Publication on materials from former excavations continued (Bookidis and
Stroud 1997; Brownlee 2003; Bookidis 2000), as well as reassessments and updates on
workshops and painters (Brownlee 1987). Cornelis Neeft represents the current attitudes on
Greek, and more specifically Corinthian pottery. In an influential dissertation on the
chronology of Protocorinthian aryballoi in the west (Neeft 1983), Neeft revisited the issue of
the typological ordering of finds into pre-existing categories and concluded that dates should
be understood as convenient tags rather than absolute calendar dates, a concept later
developed in further projects (Neeft 2002:2012, 2012). But this reassessment of the role of
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dates did not imply a critique or revision of the old models, in the case of the colonies in the
west, the unquestioned use of later literary sources as a means of dating and, most
importantly, assessing the limitations of the available stratigraphy.

Technological Studies on Greek and Corinthian Pottery:
A different approach to the study of Greek and, more specifically, Corinthian-made
pottery has been provided by scholars trying to understand the manufacturing process of
these ceramics. Technological studies on Greek pottery are relatively rare. Many studies
have focused on amphorai distributions, because of their importance for reconstructing
domestic economic organization and trade and exchange (Whitbread 1995; Conovici 2005;
Herten et al. 2004) while others focus on the manufacturing or sourcing of specific pottery
(Maniatis et al. 1984; Herten et al. 2004; Tsetskhladze and Vnukov 1992; Whitbread 2001).
Whitbread pioneered the study of coarse fabrics and the application of petrographic
techniques for Greek ceramics (Whitbread 1995), while the research of Alexandra Villing on
East Mediterranean coarse fabrics, especially mortaria, has focused on utilitarian household
ceramics, and includes a catalog of the materials, their manufacturing techniques and
functions, as well as a detailed study of raw materials, and their properties (Spataro and
Villing 2009; Villing and Pemberton 2010; Villing 2009).
But most of the research efforts on the study of technology on Greek pottery has
been monopolized by the painted wares, especially Athenian ceramics. The exact process of
manufacturing of the black slip/gloss centered most of the debate, and it has been generally
assumed that the use of black gloss in other regions followed the techniques used by
Athenian potters. My research shows that that was not the case at Corinth.
Gisela Richter’s The Craft of Athenian Pottery (1923) is an early example of the
interest in the manufacturing techniques of Greek pottery, as well as E. F. Prins de Jong and
A. J. Rijken’s (1946) classic study on the techniques of surface decoration on Roman terra
sigillata and Black and Red Figure wares. Outside the field of Classical archaeology,
material scientists have also shown great interest in the firing process of the black gloss and
conducted chemical analyses on Black and Red Figure decoration; the works of Ulrich
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Hofmann (1962) and Marie Farnsworth are the most relevant. In a series of papers published
in the 1960’s and 1970’s Farnsworth presented the chemical and mineralogical data of paints
and slips for diverse fabrics of Greek pottery (Farnsworth and Simmons 1963; Farnsworth
1964), including Archaic Corinthian ceramics (Farnsworth 1970) and the potential location
of source clay beds from the southern coast of the Gulf of Corinth (Farnsworth et al. 1977).
The discussion regarding the location of the clay beds used in antiquity persists, due to the
characteristics of the clays in the area, until the present day (Whitbread 2003; Hayward
2003).
Other authors have approached the technological discussion from a more traditional
perspective. Robert Cook published in 1960 Greek Painted Pottery, a handbook on Greek
ceramics that also included several sections on the basic steps for the manufacturing process.
Cook was also an early proponent of the study of the architecture of Greek kilns in order to
understand the technological processes involved in manufacture (Cook 1961; see also
Hasaki 2002, 2013). Joseph Noble’s (1988) influential work The Technique of Painted Attic
Pottery introduced the concept of chaine operatoire (Leroi-Gourhan 1972) to the study of
the technology of production of Greek ceramics. The author also reconstructed temperature
thresholds in the firing sequence of Attic pottery (Noble 1985). Another monograph
addressing Athenian pottery technology is the work by Toby Schreiber (1999) Athenian Vase
Construction: A Potter’s Analysis. The work focuses on decorated ceramics, and it is a
detailed, step by step, guide to the manufacture of a great variety of different shapes. The
photographic record in the book of each step is a very useful guide to the study of tool marks
on Athenian ceramics. Schreiber, an accomplished potter but not an archaeologist, was able
to reproduce Athenian vessels experimentally, but did not systematically investigate actual
archaeological vessels to reconstruct the ancient production techniques. Her recipes for the
slip and the firing sequence for producing a black gloss do not seem to match ancient recipes
based on more recent analytical results, but her work remains the most comprehensible guide
to understanding the techniques used by ancient Greek potters.
Karim Arafat and Catherine Morgan (1989) investigated the production and
distribution of Athenian and Corinthian wares from the perspective of ceramic ecology
(Arnold 1988, 2011). Their critique of lack of knowledge on technology and the market
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determinism of the interpretation of Corinthian pottery distributions is especially relevant for
this research:
“Many fallacies about the nature of specialisation are based upon such views [of
market determinism]; mass production is commonly identified on the basis of quality of
output and fine work is automatically equated with small workshops and mass production
with industrial areas” (Arafat and Morgan 1989:323).

More recently several models of slip manufacture and firing sequences have been
proposed for Athenian ceramics. One important question has always been how the black
gloss of Athenian Black and Red Figure pottery was achieved. There are currently two
hypotheses: 1. the slip was prepared using an illite-rich clay, and then fired in three stages in
oxidized, reduced and then again oxidized atmospheres (Aloupi et al. 2001; Chaviara and
Aloupi-Siotis 2016; Lühl et al. 2014) and 2. independent firing events, with different firing
atmospheres, for the different colors employed on the vessel (Walton and Trentelman 2008;
Walton et al. 2009; Walton, Trentelman, Maish, et al. 2013; Walton, Trentelman, Cummings,
et al. 2013; Cianchetta et al. 2014, 2015; Trentelman et al. 2010).
As can been seen from this short overview, most studies of ceramic technology have
concentrated on Attic painted pottery, the iconic Black or Red Figure vessels. The
technology involved in the production of Corinthian pottery has not been widely
investigated, with the exception of Jay Stephens and colleagues (2015). This dissertation
thus represents the first large-scale technological study of Archaic Corinthian ceramics.

Visual and Literary Sources on Ancient Greek Pottery Production:
Despite the richness of literary sources available to researchers when studying
ancient Greece, there are no ancient accounts on the manufacturing of pots. Several pinakes
from Corinth and some Athenian vessels represent firing and workshop scenes, and although
they are useful for some aspects of this study, especially kiln architecture or labor
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organization, the scale of the representations complicates the analysis of other aspects such
as surface treatment, due to the small size of most of the depicted tools. The iconography of
ancient technologies should be assessed critically. Researchers like Kevin Greene (2009) or
Roger Ulrich (2009) suggest that interpretations of depictions of economic activities take
into account that the potter or painter may not have been intimately familiar with the scene
being represented. A painted pot representing, for example, a shoemaker or a blacksmith,
may be useful for identifying tools and steps in the manufacturing processes, but we cannot
assume that the potter necessarily understood these industries when painting the scene. The
only exception would be, of course, representations of pottery workshops.
Regarding the written evidence, despite the richness of literary works from the Greek
world, in the case of pottery manufacture most of the references are metaphorical or made in
a context too limited to provide any extensive technological description. However, there are
plenty of terms that relate to ceramic production, and references are not as meager as
scholars usually state (see Papadopoulos and Schilling 2003:199 for a critique of this
approach), and in fact Gisela Richter provided a catalog as early as 1923 on the different
terms related to pottery production and types (Richter 1923:87–105)
Greek words from literary sources that are related to pottery manufacture can be
divided into two main groups: those related to the root κεραμ (keram-) and those with a
different root. Later traditions relate all pottery terminology to the name of the Κεραμεικός
(Kerameikos), the potters’ quarter in Athens, and derive the name of the industry from
Keramos, the eponymous hero of the area. However, the word κεραμεύς (kerameus), potter,
appears already in Homer´s Iliad (18.600), dated to the 8th c. BCE and in Hesiod’s Works and
Days (25), dated to the early 7th c. BCE. Even Linear B tablets from Knossos contain the
terms ke-ra-me-we (potters) and ke-ra-me-ja, Kerameia, a proper name (Papadopoulos and
Schilling 2003:200), proof that the craft was not named after the Athenian production area or
a local hero. The verb κεράννυμι (keranymi), to mix, might be related to the origin of the
term κεραμεία (kerameia), since one of the earliest steps in pottery manufacture is mixing
the clay with water and, in some cases, temper, but this is an etymology that has not been
explored in depth and we do not have enough evidence on the issue.
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We have several words that contain the root κεραμ-, from κεραμεία (kerameia), the
potter's craft, to κεραμεῖον (kerameion), a potter's workshop, κεραμεικός (kerameikos), any
potter's quarter and not necessary the one in Athens, κεραμεύς (kerameus), as we have seen,
the word for potter, κεραμεύω (kerameuo), the verbal form of κεραμεύς, this is, to become or
to work as a potter, κεραμών (keramon) a pottery store, and κέραμος (keramos), pottery clay.
Other names recorded for potter are χυτρεὺς (chytreus) or χυτροπλάθος (xytroplathos),
although this root is represented most of the time by the term χύτρα (chytra), which also
translates as pot (Plato Greater Hippias, 288c; Aristophanes Lysistrata, 297; Xenophon
Economics, 8.19; Epictetus, 3.12.12). Other terms related to pottery production but with a
root different from κεραμ- are ἄργιλλος (argyllos), white clay or, perhaps, marl or chalk
(Plutarch Quaes. Conv., 5.3), although Sophokles used the term with a more generic
meaning (Sophocles Fragments, 438).
With regard to the different processes, we know the terms for some of them, such as
levigating (ὀργάζειν; orgadsein), or firing (ὀπτᾶν; optan). We also know the terms for kiln
(κάμινος; kaminos) and several parts of this, such as the stoking tunnel (πυραιθουσα;
pyraithousa) and the fire chambers (δώματα; domata) (West 2003). In her dissertation on the
form and function of Greek kilns, Eleni Hasaki listed a series of terms for pyrotechnic
structures other than kilns, including ovens and furnaces. She concluded that the word for
kiln was not exclusively κάμινος, which for her was a generic term for any pyrotechnic
structure (Hasaki 2002). The word in modern Greek for kiln is κλίβανος or κρίβανος
(klibanos, kribanos), from κρί- (grain) and βαυος (oven or furnace), and Hasaki considered
that:
“The ancients probably used the same word for the ceramic kiln because of its
similarity in the upper structure (a domed roof) and in size, while the industrial ‘kavmino’,
besides being smaller, had a chimney-like appearance because it was used mostly for
smelting metal.” (Hasaki 2002:66–67).
There is however no evidence of the use of this word in ancient sources, as opposed
to the use of kaminos both in the passages listed before and in one of the Penteskouphia
pinakes where it is inscribed in a firing scene. Although other terms for kiln in the past were
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possible, there seems to be no reason to link the modern term with an ancient usage, so in
this work I refer to kiln as kaminos.
The term used for wheel is τροχός (trochos) (Aristophanes, Ekklesiazousai 4),
although it can refer to other disc-shaped objects (Homer, Odyssey 12.173), or rounded
structures (Plato Critias 115d) so the term is usually followed by a construction in genitive,
such as τροχὸς τῶν κεραμεικῶν.
Most of the examples of κεραμεύς and κεραμεύω are general references to craftsmen,
and do not provide us with any specific insight on manufacture (Aristophanes 2003,
Ekklesiazousai 255; Plato 1977, Euthydemos 301c–d, Protagoras 324 e, 2013, The Republic
4.420.e, 421a–d, 1926, Greater Hipias 288d). References to the potter's wheel and its speed
are used as metaphors of, for example, dancers spinning (Homer, Iliad 18.600). The most
curious use of a potter’s wheel is described by Xenophon in the Symposium, when one of
these objects was used by a dancing girl to perform some juggling tricks (Xenophon,
Symposium 7.2). It is interesting to note that the word for kiln, κάμινος, is sometimes the
same for oven, and it is used indiscriminately by authors even in the same work (Herodotus,
1.133; 1.179, 1921, 4.163–164). Galen mentions the drying and chilling properties of pottery
clay, κεραμῖτις, for making medicinal poultices (Galen, 2.9).
Some authors recorded traditions on the invention or development of different tools
or technologies related to pottery manufacture. Athenaeos, a Greek author of the late 2nd or
early 3rd c. CE, quoted the author Kritias (4th c. BCE) in his work Deipnosophistai praising
the Athenian wares, and some lines later also cited the Athenian poet Euboulos (4th c. BCE)
who praised Knidian pots (κεράμια; keramia), Sicilian platters (βατάνια; batania), and
Megarian jars (πιθάκνια; pithaknia) (Athenaeus, 1.118). The historian Ephorus of Kyme (4th
c. BCE) wrote in his fourth book of travels, not preserved today, that Anacharsis, one of the
Seven Sages of Greece, invented, among other things, the potter's wheel (Laertius, 1.8.105),
but Strabo himself discarded this information concluding, correctly, that this was not
possible since Homer, who lived before the time of Ephorus, already mentions the wheel
(Strabo, 7.3). A different tradition described by the Roman author Pliny presented Athens as
the place of invention of pottery manufacture but Corinth as the place where the potter's
wheel was first invented:
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fabricam ferrariam invenerunt Cyclopes, figlinas Coroebus Atheniensis, in iis orbem
Anarcharsis Scythes, ut alii, Hyperbius Corinthius.
The Cyclops invented the iron works, Choræbus the Athenian earthen; but Anacharsis, the
Scythian, or, according to others, Hyperbius, the Corinthian, invented the wheel. (Pliny,
7.198)
Some fragments of texts provide us with glimpses of the state of Greek pottery trade
at different sites in antiquity. Some verses in Works and Days by Hesiod seem to record for
the first time a Greek saying to refer to a pitched confrontation between two sides, and it was
commonly used by Plato (Lysias, 215c) and Aristotle (1935, 7.1235a, 1926, Rethoric 2.4.21,
1932, Politics 5.1312, 1934, Nicomacean Ethics 8.1155a).
εἰς ἕτερον γάρ τίς τε ἰδὼν ἔργοιο χατίζει

For a man grows eager to work when he sees

πλούσιον, ὃς σπεύδει μὲν ἀρώμεναι ἠδὲ

another one opulent, who hastens to plough

φυτεύειν οἶκόν τ᾽ εὖ θέσθαι: ζηλοῖ δέ τε

and plant and put his house in good order;

γείτονα γείτων

and neighbor emulates his neighbor

εἰς ἄφενος σπεύδοντ᾽: ἀγαθὴ δ᾽ Ἔρις ἥδε

as he hurries after wealth. Eris is good

βροτοῖσιν.

for mortal men.

καὶ κεραμεὺς κεραμεῖ κοτέει καὶ τέκτονι

And potter is angry with potter, and

τέκτων, καὶ πτωχὸς πτωχῷ φθονέει καὶ

craftsman with craftsman, and beggar is

ἀοιδὸς ἀοιδῷ.

jealous of beggar, and rhapsode of rhapsode
(Hesiod, Works and Days 21-26).

Despite the wide distribution of Greek wares in the Mediterranean and around the
Black Sea region, there is no reason to believe that potters occupied a high position in the
social hierarchy. The names of many sculptors, wall painters, architects and even jewelers
have been preserved in the works of the classical authors, but we know the name of potters
and painters almost exclusively by the signatures they left behind on their works. The
humble social position of potters is emphasized in this paragraph by Polybius on the origins
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of Agathokles, tyrant of Syracuse and king of Sicily in the late 4th – early 3rd c. BCE, who
started his life as a slave in a potter’s workshop:
ὅτι γὰρ ἐκ φύσεως ἀνάγκη μεγάλα προτερήματα γεγονέναι περὶ τὸν Ἀγαθοκλέα, τοῦτο
δῆλόν ἐστιν ἐξ αὐτῶν ὧν ὁ Τίμαιος ἀποφαίνεται. εἰ γὰρ εἰς τὰς Συρακούσας παρεγενήθη
φεύγων τὸν τροχόν, τὸν καπνόν, τὸν πηλόν, περὶ ἔτη τὴν ἡλικίαν ὀκτωκαίδεκα γεγονώς, καὶ
μετά τινα χρόνον ὁρμηθεὶς ἀπὸ τοιαύτης ὑποθέσεως κύριος μὲν ἐγενήθη πάσης Σικελίας,
μεγίστους δὲ κινδύνους περιέστησε Καρχηδονίοις, τέλος ἐγγηράσας τῇ δυναστείᾳ
κατέστρεψε τὸν βίον βασιλεὺς προσαγορευόμενος, ἆρ᾽ οὐκ ἀνάγκη μέγα τι γεγονέναι χρῆμα
καὶ θαυμάσιον τὸν Ἀγαθοκλέα καὶ πολλὰς ἐσχηκέναι ῥοπὰς καὶ δυνάμεις πρὸς τὸν
πραγματικὸν τρόπον;
For that Agathokles must have had fine natural qualities is evident from the narrative of
Timaeus itself, since to Syracuse he arrived fleeing from the potter's wheel, the smoke, and
clay, at the early age of eighteen, should have within a short time advanced from these
origins to be master of all Sicily, and after being a terror to the Carthaginians, should have
grown old in office and died being king...—does not this prove that Agathocles was born
with some great and admirable qualities, and many endowments and talents for
administration?
(Polybius 12.15.5–8 see also 15.35.2).
As we have seen so far, the textual references do not specifically deal with
technological aspects of pottery production. The only exception is a poem entitled Kiln,
which was preserved in the pseudo-Herodotean Life of Homer, a Hellenistic work of 130-80
BCE. The text presents Homer as a wandering rhapsode who, in the episode of most
relevance for us, is offered some pots and other goods by local craftsmen in exchange for a
song. Marjorie Milne translated the poem in Noble’s The Techniques of Attic Painted Pottery
(1988), and analyzed its possible origins. There was a general agreement, even in antiquity,
to consider this an original creation of the anonymous author of the Life of Homer; the
setting in Samos, a place from where Samian wares started to be exported in great amounts
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around the Mediterranean from c.200 BCE, is taken as proof of its late composition, as well
as the apparently unrelated presence of Circe and the Centaurs (Noble 1988:103).
Εἰ μὲν δώδετε μισθον αοιδης, ω κεραμηες,

If you will pay me for my song, oh potters,

δευρ’ αγ’ Αθηναιη και υπeρσχεθε χειρα

then come, Athena, and hold your hand

καμινου,

above the kiln!

ευ δὲ μελανθειεν κοτυλοι και παντα

May the kotilai and all the kanastra turn a

καναστρα,

good black,

φρυχθηναι τε καλως και τιμης ωνον αρεσθαι, may they be well fired and fetch the price
πολλα μὲν ειν αγορηι πωλευμενα πολλα δ’
αγυιαις,

asked, many being sold in the marketplace
and many on the roads,

πολλα δὲ κερδηναι, ημιν δ’ ηδεως σφιν

and bringing much money, and may my song

αεισαι.

be pleasing.

Ην δ’ επ’ αναιδειην τρεφθεντες ψευδε’

But if you [potters] turn shameless and

αρησθε,

deceitful, then do I summon the ravagers of

συγκαλεω δη επειτα καμινων δηλητηρας

kilns,

Συντριβ’ ομως Σμαραγον τε και Ασβεστον

both Syntrips and Smaragos and Asbestos

ηδὲ Σαβακτην

too,

Ωμοδαμον θ’, ος τηιδε τεχνηι κακα πολλα

and Sabaktes

ποριζει

and Omodamos, who makes much trouble

στειβε πυραιθουσαν και δώματα συν δὲ

for this craft.

καμινος

Stamp on the stoking tunnel and chambers,

πασα κυκηθειη, κεραμεων μεγα

and may the whole kiln be thrown into

κωκυσαωτων.

confusion, while the potters loudly wail.

Ως γναθος ιππειη βρυκει βρυκοι δὲ καμινος

As grinds a horse's jaw so may the kiln

παντ’ εντοσθ’ αυτης κεραμηια λεπτα

grinding to powder all the pots within it.

ποουσα.

Come, too, daughter of the Sun, Circe of

Δευρο και Ηελιου θυγατερ, πολυφαρμακε

many spells, cast cruel spells, do evil to them

Κιρκη,

and their handiwork. Here too let Cheiron

αγρια φαρμακα βαλλε, κακου δ’ αυτους τε

led many Centaurs,
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και εργα

both those that escaped the hands of

δευρο δὲ και Χειρων αγετω πολεας

Herakles and those that perished. May they

Κενταυρους,

hit these pots hard, and may the kiln

οι θ’ Ηερακληος χειρας φυγον οι τ’ απολοντο collapse.And may the potters wail as they
τυπτοιεν ταδε εργα κακως, πιπτοι δὲ

see the mischief.

καμινος.

But I shall rejoice at the sight of their

Αυτοι δ’ οιμώζοντες ορώιατο εργα πονηρα.

luckless craft.

Γηθησω δ’ οροων αυτων κακοδαιμονα

And if anyone bends over to look into the

τεχνην.

spy-hole,

Ος δε χ’ υπερκυψηι, περι τουτου παν το

may his whole face be schorched, so that all

προσωπον

may learn to deal justly.

φλεχθειη, ως παντες επιστωντ’ αισιμα ρεζειν. (Noble 1988:106–7).
The most interesting part of the poem is the presence of five evil demons that
represent five problems that may occur during the firing process: Συντριψ (Syntrips) is the
Smasher, the one who breaks the pots; Σμαραγος (Smaragos) is the Crasher, the one that
makes the pots burst; Ασβεστος (Asbestos), literally the Unquenched, the one that overfires
the pots in the kiln; Σαβακτης (Sabaktes) is the Shake-to-Pieces, another “breaker” of pots,
perhaps the pieces make reference to explosions in the kiln, while Syntrips refers to a
collapse of a stack of pots which were overfired and Smaragos is a Cracker rather than a
Crasher. The last of the demons is Ωμοδαμος (Omodamos) the Conqueror of the Unbaked.
Milne (in Noble 1988:104) considered that the reference to fresh or unbaked clay does not
refer to the pots during drying but to pots fired while still wet or, as another option, to
problems caused by the clay used to construct the dome of the kiln. Although these
interpretations are plausible, it is possible that Omodamos just refers to unfired pots. This
poem shows potters fearing a series of problems during firing and this could have been the
literary reinterpretation of a traditional apotropaic song performed before the firing. It was
common in the Hellenistic period to reinterpret and transform local traditions into literary
compositions, and we know from representations of kilns in pottery that other apotropaic
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symbols, such as heads of satyres (baskania), which were hung in the exterior of the kiln
(Pollux, 7.108).
It is also interesting to point out that in the poem the only divinity whose protection
is sought is Athena. As the goddess of arts and crafts it is not surprising that her blessing was
important for craftsmen. Although Hephaistos is the god of fire, he is usually identified more
with the work of blacksmiths but, as it happens in many local versions of cults in Greek
religion, it is not strange either that local versions of the cult assigned other advocacies to the
gods. Thus, in Athens Athena Ergates was the patron of all craftsmen, including the metal
artisans, even after the introduction of the cult of Hephaistos in the Agora in 449 BCE.
Vessel function is often assumed based on their form. Ancient Greek texts contain
many terms for vessel of specific forms or functions and archaeologist have adopted these
terms and generally assume that these terms correlate with the original functions of the
vessels. For example, small open vessels are often classified as drinking cups and are further
divided into kotylai, kantharoi or kylikes, depending on their profiles. The use of Greek
names to define these shapes gives a wrong impression of certainty, as if what we call today,
for example, aryballos, corresponds directly with what that shape was called in the past. The
most extensive study on the relationship between past and present nomenclature is still the
one published by Gisela Richter and Marjorie Milne (1935). Only Cook (1972) has later
devoted some research to the topic, but an update on this issue is clearly needed.

Table 3.1: Nomenclature of Greek pottery shapes (based on textual evidence)
Shape

Greek Name Definition

Amphora

ἀμφορεύς,
ἀμφιφορεύς

From ἀμφί, on both sides, and φέρω, to carry. Jar with two handles
reaching from mouth or neck to body. Used for holding provisions.

Pelike

πελίκη

A variety of amphora with the widest portion toward the base and a
broad neck forming a continuous curve with the body.

Loutrophoros λουτρόφορος From λουτρόν, bath, and φέρω, to carry. Tall vase with high, funnelshaped neck, slender body, and flaring mouth. Used in nuptial
ceremonies.
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Table 3.1: Nomenclature of Greek pottery shapes (based on textual evidence)
Shape

Greek Name Definition

Krater

κρατήρ

From κεράννυμι, to mix. Vessel with deep, broad body and wide
mouth. Used for mixing wine and water.

Stamnos

στάμνος,
στάμνιον

High-shouldered, short-necked jar with two handles set horizontally.
Used as a wine jar.

Lebes

λέβες

Deep bowl with round bottom, made to be set on a stand.

Lebes
Gamikos

λέβες γαμικός Same shape that the lebes but with twon handles on the shoulder. A
single foot made in one piece with the bowl.

Hydria

ὑδρία

From ὓδωρ, water. Water jar with three handles. The vertical handle
at the back was used for carrying the vessel or for pouring; the two
horizontal handles at the sides, for lifting.

Psykter

ψυκτήρ

From ψύχω. Vessel with a bulbous body set on a high, narrow foot,
for cooling wine.

Kalathos

κάλαθος

From κάλαθος, wool-basket. A kind of bowl or krater with slightly
flaring sides and a spout on one side near the base.

Lekythos

λήκυθος,
ληκύθιον

One-handled jug with narrow neck and deep mouth. Used for oil
and unguents and as an offering for the dead.

Aryballos

ἀρύβαλλος

Small oil or perfume bottle with narrow neck, commonly used by
athletes at the bath.

Alabastron

ἀλάβαστρος,
ἀλάβαστρον

Elongated, narrow-necked vase for holding perfumes. It has no
handles but sometimes has string holes or ears.

Askos

ἀσκός

From ἀσκός, wineskin. Vase with circular body, convex top, and
arched handle meeting the spout.

Oinochoe

οἰνοχόη

From οἶνος, wine and χέω, to pour. Jug for pouring wine.

Olpe

ὂλπη

Tall jugs with a sagging belly, generally considered for oil.

Pyxis

πύξις

Rectangular or round box for holding cosmetics and toilet articles

Plemochoe

πλεμοχόη

From brimmed over, and χέω, to pour. Vessel with turned-in rim
high foot and a lid. Probably for perfumed oil.
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Table 3.1: Nomenclature of Greek pottery shapes (based on textual evidence)
Shape

Greek Name Definition

Lekanε

λεκανίς,
λεκάνη

A flat bowl with cover and with two handles set horizontally; in
general flattish bowls employed for different purposes.

Kylix

κύλιξ

Two-handled cup with comparatively shallow bowl and generally
with a stemmed foot.

Kantharos

κάνθαρος

Two-handled cup with vertical handles and a deep bowl and
generally with a high foot.

Skyphos

σκύφος

Deep cup with horizontal handles and a conical or ring foot.

Rhyton

ῥυτόν

Drinking horn, usually in the form of an animal's head and curved
like a horn.

Phiale

φιάλη

Shallow bowl without handles and generally with a central boss.
Used for drinking and pouring libations.

Mastos

μαστός

From μαστός, breast. Cup in the shape of a woman's breast.

Kyathos

κύαθος

Ladle in the form of a cup with foot and long upward-curving
handle.

Pynax

πύναξ

A plate. The word means primarily board or plank and must, in the
beginning, have been applied to wooden platters.
See also Figures 3.1 and 3.2

Let us consider some examples of the different meanings of the names of ancient
vessels as recorded in contemporary sources and later reinterpreted by archaeologists.
Ancient sources help us to assess the function of different shapes. Amphorai were used to
store and transport both liquids (Aristophanes 1978, Wealth 807; Euripides 1994, Cyclops
327) and solids (Xenophon 1998, Anabasis 5.4.28), and as a unit of measurement
(Herodotus, 1.51). Kraters are used for mixing wine and water in the Odyssey (Homer,
1.110) and Aristophanes’ Ekklesiazousai (841), as well as the lebes, although the latter refers
more generally to a big bowl without legs used also for cooking (Aeschylos in Athenaeus,
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1:1.2.37; Homer, Iliad 23.259). Kalpis and hydria are used interchangeably by Aristophanes
(Lysistrata 327, 358) and Plutarch (Demetrios 53), so it seems that the first one was either a
specific type of hydria or a poetic form of the name. Hydriai are also recorded to be used as
ballot boxes in Athenian political affairs (Xenophon, Hellenikai 1.7.9; Isokrates, 17.3.3). The
oinochoe, the commonest of Greek shapes in the archaeological record, is mentioned in the
chorus in Euripides’ Troades, where Ganymedes fills the kylikes of Zeus with golden
oinochoai (Euripides, 820).
Based on the evidence presented above, it seems that there is not much difference in
the meaning of the term assigned to the large vessels in antiquity and the present day. The
smaller shapes, on the other hand, present a deeper divergence. One of the most common
mistakes is the identification of a specific shape with a general term to refer to different
vessels. The stamnos, for example, appears in Aristophanes as container for shipping wine
(Aristophanes, Birds 196), and Dionysos is considered in Frogs (22) the son of Stamnios.
Pseudo-Demosthenes (35.32) refers to a shipment of wine from the north as "eighty stamnoi
of sour wine.” Richter and Milne (1935, 8) recorded several offering inscriptions of the
Delian temple of Apollo in which stamnos is listed as a container of oil. They interpreted
that amphora was an Athenian term for a specific type of stamnos, and that the later was
used in the rest of Greece to describe this type of container. It is important to recall here the
fruitful wine industry on the island of Thasos and the extensive research carried out in its
amphora production and distribution (Garlan 1988; Conovici 2005; Whitbread 1995), which
correlate with the reference from Aristophanes included above. However, if we compare
these descriptions with the profile assigned now to the stamnos, we can appreciate the
divergence between definition and archaeological record. The dinos, another term used for
the lebes, is in fact recorded as a type of cup in several fragments from comic poets
(Aristophanes, Peace 616) and lexicographers (Athenaeus, 1:1:11.467d; Pollux, 6.96), but in
the present day this term is used for large vessels without an attached foot or handles.
Another very common shape that seems to have been wrongly identified is the pyxis. These
boxes are some of the most easily recognizable shapes in Greek ceramics, but the term pyxis
seems to have referred a cosmetic box only in Roman times. In the Archaic and Classical
periods these boxes were called κυλιχνίς (Richter and Milne 1935:20; Milne 1939).
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Some of these problems with the terminology affect more directly this research since
they refer to shapes that are characteristic of the Corinthian workshops, and whose names,
despite being extensively used in the literature, do not necessarily correlate to the terms used
in antiquity. In some cases, which I include in the next paragraphs, the inscription on a
vessel contradicts the term present-day typologies have assigned to its shape.
The oinochoe, the commonest shape for wine pouring vessels, has been correctly
identified with the specific shape listed above, and it was distinguished from the olpe, a
vessel with a slender neck profile. It seems, however, that olpe was not an Attic word, and
the term referred to any wine or oil jug, regardless of the shape. The term olpe appears also
inscribed in one Protocorinthian and one Corinthian aryballos (Cook 1972:226).
An even more problematic identification for this work, due to the crucial role
perfumed oil industry had at Corinth, is the distinction between lekythos and aryballos.
Nowadays, although it is interpreted that both shapes were used for containing perfumed oil,
there is a clear distinction between the different shapes of aryballoi and the cylindrical
profile of the lekythos.
However, judging from the evidence, lekythos was an Attic term to define any oil
jug. There is extensive visual evidence of aryballoi hanging from athletes wrists, but when
these vessels are referred to in the literary record they are called lekythoi (Aristophanes,
Birds 139, Wealth 1198). There is an inscription on an aryballos signed by Douris (Beazley
1927:187) that refers to this vessel as a lekythos that belonged to Asopodoros.
The cylindrical shape we consider nowadays to be a lekythos seems, however, to
have been correctly identified, especially due to the role it played in funerary rites. A
scholiast on Plato (Lesser Hippias 368c) tells us that the Athenians called a lekythos a vessel
in which they brought unguents to the dead, and Aristophanes (Wealth 996) refers to
someone as “the man who paints lekythoi for the dead.” But lekythos is used as well as a
generic term to any kind of oil. For example, in a cooking scene in Aristophanes
(Thesmophoria 1589), a slave exclaims: “There is no oil in the lekythos.” In other works of
the same author lekythoi in a household store are described as full of perfume (Peace 810). A
Protocorinthian aryballos found at Cumae presents an ownership inscription “I am the
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lekythos of Tataie; whoever steals me shall become blind” (Figure 3.3). It seems clear that
the term lekythos had in its historical context a rather wide meaning.
The final shapes for discussion are the skyphos and the kotyle. The skyphos is a
relatively common shape, mentioned by Euripides (Cyclops 390) and very popular in the
Boeotia, especially in relation to the rites of the Kabeiroi. But this same shape was also
called kotyle in other contexts, especially in Corinth. Three vessels of different shapes,
including a kantharos, a skyphos and a one-handed cup are inscribed with the word kotyle
(Richter and Milne 1935:28), and in Thucydides (7.87.2) the word kotyle is used for a unit
of measurement for both liquids and solids. To add to this confusion in the definition of
terms used for drinking vessels, some kotylai are inscribed with the name kylix, a profile
that it is in fact the opposite of the kotyle, with its shallow bowl and high foot (Cook
1972:233–37).
The terms listed in the aforementioned table are present-day standards and in order to
avoid confusion in the descriptions I will keep them in this work, but we should be aware
that although they are Greek words, they do not necessarily have the meaning today they had
in the past. These last paragraphs were conceived as a brief contribution to the philological
research of technical terms in pottery production, but a complete update on the topic,
including the large physical and literary evidence recovered since the publication of Richter
and Milne (1935), will require an independent study in order to cover the topic. In the
meantime, it is essential to bear in mind that the modern terminology does not necessarily
correspond with ancient names and that the names given in the past seem to be more related
to the function of the vessel than to its profile.

Corinthian Ceramics in the Archaic Period: A Brief Typology
In this section of this chapter I present a brief summary of the different types of
Corinthian ceramics from the end of the 8th c. BCE to the end of the 6th c. BCE. Although the
basic categories established by Johansen (1924) and especially Payne (1931, 1940) have
remained stable for more than a century, the dates assigned to them have varied through
time, in part due to new finds in archaeological excavations, in part due to new venues in
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research developed after Beazley’s work on Athenian painters, which triggered the interest in
similar approaches to Corinthian potters and workshops, and the relocation of artifacts to fit
in the chronological narrative of the works of these potters, regardless the context of
excavation.
The summary I present here relies on the work of the main scholars in the field and
presents a concise description of how finds are assigned to the main categories of Archaic.
The work of these authors has been reviewed earlier in this chapter, and it can be expected
that, after almost a century of scholarship on this topic, some disagreement will exist among
scholars on specific dates or typological traits. Although I refer to these issues when
necessary, it is not the aim of this work to provide a solution to these debates, but rather to
present a survey of the subject that can guide the reader through the rest of this work. The
dates included in Table 3.2 try to adapt the dating ranges of Benson (1989), Neeft (2012),
and Amyx (1988).

Table 3.2: Chronology of Archaic Corinthian Decorated Pottery
Early Protocorinthian (EPC)

720-690 BCE

Middle Protocorinthian (MPC)

690-650 BCE

Middle Protocorinthian IA (MPCIA)

690-675 BCE

Middle Protocorinthian IB (MPCIB)

675-660 BCE

Middle Protocorinthian II (MPCII)

660-650 BCE

Late Protocorinthian (LPC)

650-630 BCE

Transitional (TRS)

630-620/615 BCE

Early Corinthian (EC)

620/615-595/590 BCE

Middle Corinthian (MC)

595/590-570 BCE

Late Corinthian (LC)

570-500 BCE

Late Corinthian I (LCI)

570-550 BCE

Late Corinthian II (LCII)

550-525 BCE

Late Corinthian III (LCIII)

525-500 BCE
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The Early Protocorinthian Period (720-690 BCE):
One of the reasons why scholars consider the adoption of the so-called Orientalizing
style in the Early Protocorinthian period (EPC) was the apparently weak tradition of
decoration during the Late Geometric style among Corinthian potters, with a limited
presence of any kind of figure, mostly birds, on outline and silhouette designs (Amyx
1988:364; Cook 1972:47; Boardman 1998:85). Coldstream (2008) presented a much more
complete account of the Corinthian Late Geometric (LG 750-720 BCE), where the presence
of horses, although secondary, may reflect some influences of the Argive region or Attika.
Perhaps another reason could be the fact that these LG ceramics are already occupying the
trade niche that Protocorinthian and Corinthian wares occupied in later centuries (DeVries
2003:141).
Although the EPC (720-690 BCE) is generally considered to be the first phase of the
Orientalizing phase of Corinthian ceramics, it is in fact the geometric style the one that
dominates the shapes and the decorative repertoire (e.g., Cook 1972:47), and most of the
pottery manufactured at this time is bears linear decoration (Coldstream 2008:105). The two
important innovations introduced during the EPC that break with this geometric tradition,
both in shape and decoration, are the globular aryballos and the decorative style of the
Cumae group, which involves the combination of silhouette floral motifs and incisions (see
Figure 3.5).
The aryballos became a staple production of Corinth, not surprising due to the
importance of the perfume industry in the region. These small perfumed-oil containers vary
in shape at a relatively constant rate over the course of the 7th c. BC, and have been used
rather often, from Payne (1931) to Neeft (2012), for relative dating of deposits containing
Corinthian wares. Although some of the earliest aryballoi still carry the geometric bands of
former periods, especially of their necks, the globular shape and the animal friezes that
decorate most of the body are some of the earliest examples of figural representation in the
Corinthian style. Figure 3.4 shows a globular aryballos by one of the earliest identified
craftsmen in Corinthian pottery studies, the Evelyn painter. The vessel presents the
characteristics of EPC globular aryballos: a roundish body, a low ring foot, short neck,
simple lip and narrow handle (Cook 1972:48). The decoration shows a combination of
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geometric bands on the neck and the lower part of the body with a scene that combines the
outline and the silhouette techniques in the figures. It is also interesting to notice that, if
reduction was intended on the gloss, this has failed, since the decoration shows a vibrant
reddish orange. Amyx (1988:365) places the work of the Evelyn painter between two groups
that used the outline technique in decoration: the first outline group, focused on birds, and
the second outline group, when quadrupeds start to dominate the decorative repertoire.
At the end of the EPC period (690 BC) we find the first incisions practiced on slip on
the floral motifs of Eastern inspiration of the Cumae group. The oinochoe shown in Figure
3.5 is a good example of the transitional style of this period, that combines clearly geometric
elements in the neck with an incised lotus floral arrangement on the shoulders and body and,
finally, rays used to decorate the bases, a motif that, due to its practicality in adapting to a
conical shape, lasted a long time on many styles of Greek pottery. The use of incision in
these wares are the first attested examples of what it will become in the MPCI period know
as Black Figure technique, and it is for this reason that Amyx (1988:366) placed the Cumae
group in the MPCI rather than the EPC period.
There is an interesting issue regarding the distribution of these finds that it is not
generally acknowledged in the literature. If we carefully review the extensive catalogs
published on Corinthian pottery we will see how most of the finds ascribed to this silhouette
style of figures have not been recovered from Corinth but from colonies in the west, as the
name of the Cumae group indicates. The preference for fully decorated vessels in these
publications, and the issues regarding the development of typologies might be behind this
preservation bias, and although the goal of this study is not questioning the current
typological system for Corinthian pottery, it is a significant fact that in catalogs of
Corinthian (style) productions such as Amyx (1988), all the relevant EPC examples come
from Sicily and southern Italy, while other works by the same author dealing exclusively
with artifacts recovered from the excavations at Corinth offer limited material in these
decorative styles (Amyx and Lawrence 1996). The publication of Stillwell and colleagues
(1984) on the Protocorinthian pottery finds of the Potters’ Quarter shows a period still
clearly dominated by the linear tradition of the geometric period, although a handful of

66

fragments are somehow similar to the floral style of the Cumae group but without the
characteristics incisions (Stillwell et al. 1984:Plate 8, Figs. 150, 151, 155).
Other common shapes of the period are the kotyle, the conical oinochoe and the
straight-sided pyxis, but only the aryballos and the oinochoe get, at this time, the
orientalising decoration (Coldstream 2008:105; Cook 1972:48). The kotyle, the par
excellence lipless drinking cup manufactured at Corinth, was already made during the
geometric period, but the Protocorinthian profiles are significantly taller and with thinner
walls. However, they remained from the decorative point of view, essentially a geometric
shape (see Figure 3.6). Cook (1972:48) considered the EPC period an experimental phase, in
which all the technical innovations that will define later periods are still being tested by the
potters.
The Middle Protocorinthian Period (690-650 BCE):
The single most important innovation of the Middle Protocorinthian period (MPC) is
the adoption of the Black Figure technique. This technique consisted on the drawing of the
chosen design as a silhouette (the color of the slip prior to firing) and then incising the
details with a needle-like when the pot was in a hard leather-hard state. Soon after the
adoption of this technique Corinthian potters added more detail to their compositions by
highlighting some of the anatomical details of the animals with purple/red paint.
Judging by the widespread distribution of Corinthian wares, and the adoption of this
technique by other regional workshops, it can be confidently stated that the Black Figure
technique was a commercial success. Scholars agree that this new decorative technique was
inspired by the metalwork from the Levant that was reaching the coasts of Greece through
trade. The location of Corinth within these trade networks due to its position of dominance
in the isthmus provided the local potters with new decorative patterns to imitate in clay.
Although the presence of incision was seen to a limited degree in the EPC at Corinth (Amyx
and Lawrence 1996:Plate 9, Fig. 165 for an early incision on fishes from an EPC vessel), it
now becomes an indispensable tool to draw figures over the black silhouettes. The outline
style disappears overnight, and the scenes on both small and large vessels are flooded with
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representations of animals borrowed from the East, such as the so-called Syrian/Neo-Hittite
square muzzle lion.
During the MPC period the aryballos gets more and more elongated. The conical
shape of the MPCI became an ovoid in MPC II (Neeft 2012), with their bases getting
narrower but still able to stand up by themselves. Despite the small size of these shapes
potters decorated them with a varied array of motifs, where the humans, and mythological
scenes, coexist with more naturalistic animal friezes. During the MPCI (690-660 BCE), the
Tolouse painter and the Hallowwee’en painter, the second specialized in the new concave
pyxis, start experimenting with this miniaturist style of animal friezes in other shapes,
although the ovoid aryballos remains the most common shape. Other larger shapes are
decorated with the new style, mainly the kotyle, the flat-bottomed oinochoe and the
oinochoe. Artists such as the Ajax painter and the Huntsman painter focused on the
production of aryballoi that, although still decorated in friezes, show more vivid, more
narrative scenes. In the case of the Ayax painter we also have the introduction of the first
clearly identifiable mythological scenes in pottery decoration at Corinth (Amyx 1988:369).
The miniaturistic style that characterized the MPCI will be accompanied by a more
monumental decoration in larger vessels during the MPC II (660-650 BCE). Amyx cited the
Hound painter and the Aegina Bellerophon painter as the best examples of this period.
Larger shapes such as the kotyle or the oinochoe were decorated with the same frieze
decorations that the aryballoi, but a larger scale. In Figure 3.7 we can observe the name piece
of the Hound painter, discovered at Kamiros in Rhodes and now in the British Museum. The
main decoration is organized in a central motif where a long, running hound occupies most
of the decorative space. The animal is a clear example of the polychrome Black Figure
technique, with the main details of the head and the limbs incised and the chest highlighted
in red. The filling ornaments are not yet covering the whole interior surface of the vessel,
and they include very common motifs for this period such as the hooks and the stalked dotrossetes (other common designs are chains of flowers, especially lotuses) (Cook 1972:51).
The sun rays that were introduced in the EPC dominate now the lower part of the body and
the foot. It is noteworthy that the hound that decorates this kotyle is just an enlarged version
of an animal we would find, in a smaller scale, on an aryballos. The decoration of the large
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vessels is borrowed directly from the smaller shapes, without creating a new repertoire for
larger vessels. The lion head of the Chimaera in a kotyle by the Aegina Bellerophon painter
is perhaps one of the best examples of the Syrian/Neo-Hittite lion head introduced in the
MPC (see Figure 3.8).
But perhaps the most iconic piece of this period is the so-called MacMillan aryballos,
attributed to the Chigi painter, and dated to c. 650 BCE, at the very end of the MPCII period.
The piece is an ovoid aryballos with a plastic lion head instead of a rim. The decoration
includes, from bottom to top, a polychrome double sun ray on the bottom is followed by
three different friezes showing a hare hunt, a horse race and a hoplite phalanx. The mane of
the lion covers the shoulder of the flask and the narrow handle of the EPC is now wide
enough to be decorated too. The height of this piece is just 6.9 cm (Amyx 1988:31–32). The
piece is ascribed to the so-called Chigi painter, named after a famous olpe of the same name.
The dating of the Chigi olpe (Hurwit 2002), and the shape itself, is still object of some
debate. Boardman (1998:87), and Benson (1989:105–106) dated the olpe to the MPCII,
although in the case of Benson he also agreed that the work of the Chigi painter could have
spanned up to the LPC, while Amyx (1988:369), Simon (1981:50), Cook (1972:55) and
Payne (1931:23) to the LPC, among other reasons because the olpe as a shape is considered
to have been introduced in the latter period. More important than the style, however, is the
fact that in may cases the transferring of the decoration from the small to the large vessels
did not encouraged the depiction of larger, more narratively complex scenes.
Regardless of the importance of the Black Figure technique and the figurative
decoration described above, linear decoration persists as the most common and most
widespread (Cook 1972:52). Even in the case of vessels decorated with figural motifs we
can find geometric designs occupying an important part of the decorative area, such as in the
case of the oinochoe in Figure 3.10. Boardman (1998:89) considered that the persistence of
this linearity is caused by the high demand of Corinthian products for export which required
the production of cheaper, I presume in terms of manufacturing investment, products
alongside the highly decorated wares. Literature has focused on decorated wares, so it is not
easy to determine the role played by more utilitarian commodities. It is generally agreed,
however, that luxury productions were centered on, if not elite, at least non-utilitarian
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products related to wine and oil consumption (kotylai, olpai and oinochoai, kraters) or the
perfume/cosmetic industry (pyxides, aryballoi…).
The Late Protocorinthian Period (650-630 BCE) and the Transitional Period (630-620/615
BCE):
If the MPC was the pinnacle of Corinthian productions, at least with regard to their
aesthetics, the Late Protocorinthian (LPC) was the beginning of the stereotyped repetition
and artistic decay (Cook 1972:53). In a paradigmatic example of Winckelmann’s rise-anddecay evolutionary perspective, the originality of the figurative scenes falls into a repetitive
mannerism, with the animals representing on the scenes not interacting among them, while
the space between them is filled with a horror vacui of dot-wheels. Amyx, however,
discusses some very fine pieces in this phase as well as in the Transitional, and challenges
the idea of a complete decline in style. The aryballos, which had been a common indicator in
the relative chronologies of deposits for this period, becomes almost pointed at the bottom in
this phase, which continues in the Transitional phase. after which it changes into a spherical
shape in Early Corinthian. The plasticity that characterized productions such as the
MacMillan aryballos are now transferred to the whole vessel, representing mostly birds in a
style Boardman defined as figure-vase (Boardman 1998:87–88). With regard to the
decoration, and despite the generally negative reception of the period by classical scholars
and art historians, new technical innovations are introduced, which represent a technical
challenge to the potter and an example of the domain of its craft. The first one is the incised
scale-pattern that covers large sections of the body of the vessel. This pattern of incised
scales was executed by using a compass to make a double parallel incision over a layer of
slip and, once dried, red paint, and in occasions yellow as well, was applied alternatively.
The task required a highly specialized craftsman and it was rather time-consuming, which
seems to contradict the decadent feeling usually associated to this period, apparently caused
by the success and mass-production of Corinthian wares. The second innovation is the
representation of felines facing frontally rather than sideways, one of the first examples on
the use of perspective and breaking the framework between object and viewer in Greek art.
The animals, which have become elongated in the MPC period are still the main motif of the
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frieze at the beginning of the period, usually arranged in trios of two lions and another
animal. These figures, however, do not form a scene. They rather just “stand” on the frieze.
The filling of the friezes became, however, at least as important as the main motifs,
and by the end of the LPC and during the Transitional period dot rosettes, stalked dot
rosettes, and the earliest incised rosettes cover any gap on the frieze. In addition to the floral
motifs of earlier periods new tongue shapes overlaid in purple decorated the shoulders of
aryballoi. Apart from the introduction of the panther, the repertoire of felines that decorate
the vessels sees how the traditional Syrian/NeoHittite lion disappears and the potters shift to
the Assyrian pointed-nose type (see Cook 1972:54 for a figurative analysis of the evolution
of lions in Corinthian pottery). The alabastron, a clay copy of the Egyptian shape of the same
name, characterized by an elongated baggy shape with round rim and a small, perforated
handle, is also introduced during the LPC, as well as the olpe (see discussion above). As
opposed to the designs of the MPC, with the aryballoi decorated in several overlapping
friezes, the alabastra too start to be dominated by larger figures that cover the whole body of
the vessel.
The Transitional period was first defined by Payne (1931:111), who in fact pointed
out that, at first, the reader would not perceive much difference between the traits that
characterised the LPC and the Transitional period. In fact, he admits that the differentiation
between LPC-Trans-EC is subjective in nature. The works of the Transitional period show
less variety of pose and action in the animals, which are reproduced over and over again in a
mechanical manner. The panther and the incised rosette, which appeared for the first time in
the LPC, become more common, until dominating the repertoire in the Corinthian period.
This period is, in the end, a hybrid, and although all scholars acknowledge its existence they
tend to present it alongside the LPC (Cook 1972:53) or the EC period (Boardman 1998:178),
rather than as a clearly independent group. The sole exception to this would be the aryballos,
since the piriform shape of the Transitional period is clearly distinguishable from the new
spherical shape of the EC. Finally, and despite this general idea of decay and decline there
are in fact some artists that keep a very high level of craftsmanship. The dinos of the
Polyteleia painter in Figure 3.13 shows many of the traits that characterize the transition
between the Orientalizing (EPC to LPC) to the Black Figure period (EC to LC) (Amyx
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1988:73, 336, 374; Amyx and Lawrence 1996:17). The panthers look frontally and are
decorated with the same double compass technique that we see in the scale pattern. Sphinxes
and Assyrian lions share the double frieze with the spotted rosettes.
Early Corinthian Period (620/615-595/592 BCE):
The narrative surrounding the Corinthian style (divided in Early, Middle and Late),
provides an excellent example of the problems derived from the persistence of
decontextualized typologies. Boardman described the continuous decay of the period in the
following terms:
“[…] yet the overall impression of the full Corinthian black figure style (Ripe Corinthian it
is sometimes called) is of prolific production of rather boring vases, with little more
interesting figure work, mainly for the export market, eventually expiring in the face of more
innovative Attic competition.” (Boardman 1998:178).
Let us stop for a minute to deconstruct the narrative of this sentence. We find first
that the Corinthian style is named also Ripe style. The reason for this denomination is that
earlier scholarship considered this an independent style, this is, the Corinthian did not follow
the Protocorinthian, and the latter was originally labeled Corinthian. The use however of the
label “proto” assumes the existence of a later, Corinthian, period and that is precisely the
problem that this evolutive narrative of rise-and-decay has when confronted with the data
from excavations, because the middle of the proto- (formative) period ends up being the
highest artistic expression of the Black Figure and polychrome technique, despite the fact
that the Corinthian style is considered, in words of Boardman, the full Corinthian black
figure style: the technique reaches its apogee in a period that is described, at the same time,
as decadent. It is far beyond the scope of this work to restructure the typological
organization of Protocorinthian and Corinthian style productions, and the traditional labels
are kept to avoid unnecessary confusion when referring to specific decorative styles, but
their chronological value, as Shanks (1999) pointed out, is less significant than for other
cultures.
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The stylistic definitions between periods is less easily defined than in the
Protocorinthian, and most of the ascriptions were constructed over ascriptions to painters in
the Beazleyan tradition once the general label of Ripe was discarded. Study for this period is
usually organized around shapes rather than clearly defined chronologies (e.g., Boardman
1998:179), although the general trend is to assume a constant decay in the quality of
figurative depictions (Cook 1972:56).
Within this narrative of decay, the Early Corinthian is considered the peak of the
Corinthian style (Cook 1972:55). The animal figures keep the tendency started on the LPC
of getting more and more elongated, and the gaps among them filled up with ever-larger,
solid, incised rosettes. This motif started in the Transitional period, but now dominates the
repertoire, alongside other floral ornaments such as the lotus and the palmette. Another
innovation is the introduction of mythological hybrids alongside the naturalistic
representations of animals. Sirens specially become very popular. The importance of the
perfumed oil-industry persists at Corinth, and spherical aryballoi and alabastra are massively
produced. Animals dominate the decoration, but scenes of life and myth are present as well.
The spherical shape of the aryballos of this period, combined with a polychrome decoration
in vertical crescent bands, originated a style called “football aryballos” after the resemblance
of this flasks to early soccer balls (Boardman 1998:190). Alabastra, due to their elongated
shape, supported more elaborated polychromy (see Figure 3.14). Larger shapes received less
attention and they are in general less well-decorated than the smaller flasks (Amyx
1988:377), although there are some exceptions, especially related to the work of the
Anaploga painter, named after the well at Corinth from where much of its work was found
(Amyx and Lawrence 1975).
Regarding the vessels related to wine consumption, oinochoai were produced
throughout the EC to LC in a variety of profiles, including some old-style conical ones,
although in the latter the body becomes globular, while the olpai disappear at the end of the
EC period. The latter reintroduced the scale decoration of the LPC, which covers extensive
parts of the upper body. This substitution of friezes for patterns is used often as an example
of the degeneration of Corinthian manufactures (Boardman 1998:180). It is clearly a struggle
between large scenes and the persistence of the frieze that, in the larger shapes such as
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oinochoai and olpai, is translated as a horror vacui of fillings in the frieze, as well as the
stretching of the animal figures, trying to cover more room with a smaller number of
figurative motifs.
The column krater, a shape recognized already in antiquity as a Corinthian
production, completes the set of drinking vessels produced at Corinth (Cook 1972:57; Amyx
1988:378; Payne 1931:300). Although large shapes for mixing occur earlier, the column
krater, with its characteristic flat rim and plaque-like extensions over a coil of clay that
makes the handles. The best-known of all early examples is the Eurytios krater (see Figure
3.16), which shows the decoration arranged in two large friezes, showing on the main scene
Herakles dining with Eurytios, his four sons and his daughter Iole. All names are painted
over the characters, and we can observe as well the use of the palmette friezes on the upper
part of the shoulder.
This is a period where the influence of Corinthian artists can be seen affecting
directly the work of potters in other regions. The influence of Corinthian potters on the
Athenian Black Figure style has been traditionally understood as the result, at least in part,
of their immigration to Athens after the edict of Solon in 594 BCE offering citizenship to
those foreign craftsmen willing to move to Athens with their families (Plutarch, Solon 24.4).
Ann Harrison concluded in her dissertation on Early Black Figure workshops of Athens and
Corinth that the influence was not unidirectional but reciprocal, and furthermore, that the
column krater was an Athenian invention exported from Athens to Corinth (Harrison
1992:160). This interpretation however has not found support in the scholarship.
Middle Corinthian (595/590-570 BCE):
The processes described earlier continue during this period, with a clumsier
execution of the figures decorating the vessels and the gaps among them completely
crowded by, now rather amorphous, incised rosettes. The differences between EC and MC,
and MC with LC, are so subtle that it is usually very difficult to classify vessels to any
specific period (Amyx 1988:379). The persistence of linear motifs coming back to the
Geometric tradition, especially on the rims of the kotylai, is worth noting (see Figure 3.17).
Some groups of painters, such as the Chimaera group, still maintain some level of
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craftsmanship manly in the decoration of plates, although other shapes such as alabastra and
flat-bottomed aryballoi are among their repertoire (Amyx 1988:80; Lawrence 1996), but
otherwise a decline in quality and technique is generally recognized. Attempts to compete
against the emerging Athenian workshops made Corinthian craftsmen washing their pots
completely with an iron-rich slip, in order to give the appearance of the Athenian fabrics.
This did not stop, however, the increasing control of Athens over the market.
Late Corinthian (570-500 BCE):
The decline of crafstmanship in this period can be correlated as well to a decline in
the interest of scholarship for the latest stages of Corinthian Black Figure style, and in fact
many scholars do not devote much interest on the latest years of the LC, especially its LCIII
phase (525-500 BCE) (Boardman 1998; Amyx 1988:399; Cook 1972:58).
By the middle of the 6th c. BCE we perceive a decline in figurative representations,
and they disappear completely from the pottery by the LCII (550-525 BCE). Although the
traditional shapes are kept, these are mostly with broad bands of black gloss. But color, and
figures, do not disappear from Corinthian clay works. In a moment when they are receding
from pottery they persist on architectural elements associated with cult, especially the new
polychrome altars, and the famous Penteskouphia pinakes, named after the village they were
found. These plaques, which started to be produced in the 7th c. BCE, are an excellent
example of the decorative capabilities of the Black Figure technique outside pottery
manufacturing. Unfortunately, the main cache of these artifacts was looted and sold to
different museums in the 19th c. while a 3-day excavation in 1905 did not provide any
archaeological context for them. The variety of topics included is rather extensive, and
although some efforts have been made to provide us with an extensive catalog of all the
examples distributed in museums around the world (von Raits 1964; Palmieri 2016 for a
similar effort in contextualizing them), we still lack a complete synthesis on the topic. These
plaques were made with the same fabric, slips and paints as the pots, and they cover a wide
range of themes, from industrial processes to hunting scenes and the gods; the
representations of Amphitrite and Poseidon are especially common.
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The Corinthian ceramic industry, by the beginning of the 5th c. BCE, abandoned the
production of figurative fineware and redirected its luxury production to other clay works,
especially moldmade figurines, characterized by a rich polychromy that included new colors
such as the blue and the pink.
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Figure 3.1: Profile Drawing of the main Greek Shapes.
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Figure 3.2: Profile Drawing of the main Greek Shapes.
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Figure 3.3: Protocorinthian aryballos from Cumae, inscribed as the lekythos of Tataie, c.670
BCE (Image from the British Museum, 1885,0613.1).
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Figure 3.4: EPC globular
aryballos by the Evelyn
Painter (Image from the
British Museum, London
1969 12-15.1). Note the
combination of outline
decoration on the rider, the
bird and the feline on the
right with the silhouette of
the horse.

Figure 3.5: EPC oinochoe from Cumae.
Cumae Group (Image from the Naples
Museum, 128193). Note the incisions on
the floral motifs as well as the influence
of the Geometric style on the decoration
of the neck and the body.
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Figure 3.6: EPC kotyle
from Cumae (Image from
the Naples Museum). The
decoration of the whole
vessel is still eminently
geometrical.

Figure 3.7: Kotyle by the Hound painter MPCII (Image from the British Museum,
BM1860,0404.18).
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Figure 3.8: Chimera in the Bellerophon Painter, MPCII
(Image from the Kolonna Museum, Aigina, 1376).

Figure 3.9: MacMillan aryballos, MPCII.
(Image from the British Museum,
1889,0418.1).
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Figure 3.10: Fragment of
MPC oinochoe
(shoulder). Note the
linear motifs and the
persistence of the
silhouette decoration
(Korinth Archaeological
Museum, Photo by the
author).

Figure 3.11: LPC oinochoe base. Note how the frieze starts to contain larger and less
numerous figures (Korinth Archaeological Museum, Photo by the author).
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Figure 3.12: LPC pyriform aryballos, Note the intrictate incision of the scales and the new
tongue decoration on the shoulder (Korinth Archaeological Museum, Photo by the author).
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Figure 3.13 (upper image): Transitional dinos by the
Polyteleia Painter. (Image by the Metropolitan
Museum of Art).

Figure 3.14 (left image): EC alabastron. The pattern
of friezes has been abandoned and the figures
occupy now all decorative surface (Korinth
Archaeological Museum, Photo by the author).
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Figure 3.15: EC Cup. The frieze is filled with just four figures (Korinth Archaeological
Museum, Photo by the author).

Figure 3.16: EC
Eurytios krater
(Image from the
Louvre Museum).
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Figure 3.17: MC kotyle; note the persistence of geometric designs in the decoration of the
rim (Korinth Archaeological Museum, Photo by the author).
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CHAPTER 4:
THEORETICAL PERSPECTIVES ON POTTERY STUDIES

The aim of this chapter is to summarize the main theoretical guidelines that frame
this work, from the general premises of Behavioral Archaeology to the specific models of
interpretation of ceramics in the archaeological record. Many scholars nowadays apply a
combination of perspectives to their work determined by their specific research needs,
whether they explicitly articulate their epistemological foundations or not (Fogelin
2007:605). This work is no exception and I use several theoretical frameworks to interpret
my research. I specifically organize different theoretical approaches hierarchically,
distinguishing between theories that frame the research and theories that are used to answer
specific questions of the study.
Thus, this chapter has been divided into two main blocks, based on the range and
scope of the ideas presented. The first two sections correspond to what I define as “models
of inference” in archaeology; this is, the theories that, one way or another, attempt to provide
a general epistemological framework for the discipline, a complete analytical structure of
archaeology as a field. Examples of these models of inference would be the Historic-cultural
model, Processualism, Behavioral Archaeology, Postprocessualism, Evolutionary
Archaeology, Marxist Archaeology or Cognitive Archaeology. For this specific research I
rely mainly, but not exclusively, on the principles defined by Behavioral Archaeology (Reid
et al. 1975; Schiffer 2004, 2011) for the processing of information of the archaeological
record, both as a way to generate new data and to test the reliability of past datasets.
The reason for focusing on Behavioral Archaeology as a model of inference in this
research is twofold: first, this is a theoretical framework that has devoted extensive work to
the processes of data acquisition in the field. Taking into account the limitations that the
methodology employed in the excavation of the Potters’ Quarter during the 1930’s imposes
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on the dataset, as I describe in more detail in Chapter 5, the use of a theoretical model that
emphasizes the relationship between method and theory becomes especially useful for
detecting problems in the data and to find possible solutions to them. Secondly, Behavioral
Archaeology pays special attention to the study of technology and manufacturing processes,
as well as to the use of tools to mediate social relationships among agents. This social aspect,
however, is significantly less developed in Behavioral Archaeology than in other theoretical
models devoted to the analysis of technology. Situated learning theory (Lave and Wenger
1991) and social constructionist theory (Killick 2004; Lemonnier 1993; Dobres 2000;
Gosselain 1998) address better many of the issues necessary for defining an identity for
Corinthian potters independent from the rest of communities of practice in Greece during the
Archaic period.
The second section of the chapter lists the most important “models of interpretation”
in ceramic studies. I refer with this name to the models created by several scholars that aim
at providing a whole explanatory framework for the production and use of ceramics, such as
Arnold’s Ceramic Ecology (1988), or Costin’s (2000, 1991; Costin and Hagstrum 1995), and
Rice’s (1987, 1991) economic models of pottery production. The definition of these models
is similar to those of the first section, since they both have as an aim to present an overall,
self-contained explanation of their topic of study: in the first case an interpretative
framework for the analysis of archaeological data, and in the second models of production
and consumption, and to a lesser extent discard, of ceramics. This research benefits from
ideas derived from multiple models of interpretation, but the core of this study is a modified
version of the economic model of Costin and Hagstrum in which historical contingency
plays a more prominent role in order to provide a framework in which the textual evidence
and the archaeological record may be better correlated. The following sections present a
synthesis of all these theories within the context of the research goals of this study.
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Models of Inference in Archaeology: Behavioral Archaeology
The main model of inference for this study is Behavioral Archaeology, and its
emphasis on the artifact as a marker of cultural process. Behavioral archaeology as a
methodological and theoretical approach grew out of critiques of the “new “or processual
archaeology of the 1960 (Johnson 2010) and was developed by three archaeologists from the
University of Arizona, J. Jefferson Reid, William Rathje, and Mike Schiffer in the early
1970s. They proposed a model with the following tenet: archaeologists, concerned with the
study of artifacts, should focus on relationships between human behavior and material
culture at all times and all places (Reid et al. 1975; Schiffer 2010). The ultimate goal of
Behavioral Archaeology is to furnish scientific (i.e., nomothetically based) explanations for
variability and change in human behavior (Schiffer 1995a:251). This definition emphasizes
the dual character of archaeology as a scientific as well as a historic discipline, but also gives
more preference to nomothetic questions. Behavioral Archaeology explores the possible
combinations of past and present human behavior interacting with past and present material
items, creating a framework of analysis in order to develop principles for inferring past
human behavior and the function and use of materials. Schiffer and colleagues (Reid 1995;
Schiffer 1978, 2008, 2010, 1995a) developed a model of four different strategies:
- Strategy 1: Correlates past human behavior and past material items, encompassing “[...]
most activities traditionally regarded as the core of prehistoric and historical archaeology.”
(Reid 1995:17). Schiffer defines it as the core of archaeology, and emphasizes the inclusion
within the label of “archaeologies” those characterized by a prominent role of
historiographic evidence, which are usually relegated to a secondary position in theoretical
debates (Schiffer 2008:909).
- Strategy 2: Correlates past human behavior with present material items. This approach
includes experimental archaeology and ethnoarchaeology.
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- Strategy 3: Correlates present human behavior and past material items. It includes material
culture of the past to produce principles applicable to the societies past and present. This was
the most difficult to define, despite the attempts of Schiffer to link it with long-drawn
processes (Schiffer 2008:910). However, examples of this strategy are in fact rather
common. For the present work, the role that Greek vases still play today in museums and the
art market is based on a series of attributes, their artistic value for example, that are assigned
in the present day, but that do not necessarily correlate with the attributes they had in their
original systemic context.
- Strategy 4: Correlates present human behavior and present material items. This is, without
doubt, an exclusive contribution of Behavioral Archaeology. The study of Rathje and
Murphy (2001) is the leading paradigm of this strategy of an otherwise, very short list of
examples.
The next step in the development of this theory was the establishment of a research
strategy. Reid defined three domains (Reid 1995:17–18): the first one is the study of the
formation of the archaeological record, in order to understand how a particular set of objects
are configured as they presently are. The second domain deals with the reconstruction,
identification, and description of human behavior, related to questions such as where, when
and what. The quality of the results in this phase is going to depend on the ability of the
researcher to eliminate the natural noise generated in the archaeological record. Only after
these two phases the prehistorian archaeologist (Reid 1995:18 emphasis mine) can confront
the third domain in the list, which is the analysis of the human behavior in the past that was
described in the second domain. In this third domain we attempt to provide the best possible
inferences regarding our topic of study, but it is essential to understand that our results are
dependent on the quality of the data acquisition derived from the first and second domains.
This research strategy has greatly influenced this work, and the analysis of the possibilities
of the topic based on the data collected in the archaeological works in the site of ancient
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Corinth (included in Chapter 5) is based on this premise: since most of our knowledge
derives from the data collected in the field, an intimate knowledge of survey and excavation
techniques, past and present, is essential to produce a reliable study.
In Behavioral Archaeology, artifacts, in their broader sense, are considered to be but
a reflection of a past cultural system, and the noise generated by post-depositional processes
must be taken into account before attempting any analysis. This vision is the foundation of
the synthetic model of inference (see Figure 4.1).
Inferences are understood as positively tested hypotheses about the past (Schiffer
1995a:38, 1978), not as theories in the hypothetical-deductive sense of processual
archaeology. The synthetic model of inference consists of three sets of experimental laws
(correlations, cultural transformations and natural transformations) and stipulations
(assumptions), related to each of the experimental laws. Cultural transformations (ctransforms) are the cultural processes responsible for forming the archaeological record.
They relate variables within the Behavioral and organizational properties of a sociocultural
system to variables describing aspects of the archaeological outputs of that system. Natural
transformations (n-transforms) specify the interaction between culturally deposited materials
and variables of the environment in which those materials were deposited (Schiffer and
Rathje 1973; Schiffer 1975, 1995a:48–49). Both together provide the means to model and
understand the processes that transformed a systemic context into an archaeological context.
They are not able, however, to provide by themselves a basis for inferring behavior from
material culture other than the formation processes themselves. This aspect is covered by
correlates, relationships between behavioral and organizational variables of any given
sociocultural system and variables relating to the material culture and environment of that
system. Many of these correlates have been established by the replication of artifacts
produced through experimental archaeology, another enduring contribution of Behavioral
Archaeology (Plog 2011).
To summarize the ideas described above, we can say that at any given time a series of
interactions between individuals and material culture are taking place (systemic context),
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and when this human behavior stops, we are left with a set of material culture in a spatial
matrix (archaeological context). This leaves us with a paradox that I have called the “double
context” of archaeological artifacts. This concept is the result of a series of debates that took
place in a graduate seminar at the University of Arizona under the supervision of Jefferson
Reid and Mike Schiffer during Fall 2011. In many of the schemes Behavioral Archaeology
scholars presented in their publications the archaeological context is understood in a
teleological manner, as some sort of final point, while from my perspective it was at the
same time a starting point of research. More importantly, on one hand the study of the
archaeological context is carried out by a group of individuals, the archaeologists, who are
also living in their own systemic context, and, on the other hand, it is important to remember
the fact that a site (archaeological context) once excavated is a site destroyed. Artifacts, once
recovered and studied by scholars, are reintroduced in a new systemic context. From the
storerooms and cabinets of museums these artifacts acquire new meanings, and we must be
conscious of that process if we intend to understand what role they played in the past, and
how they can help us to understand the past behaviors to which they are linked to (see Figure
4.2).
Another important element that distinguishes Behavioral Archaeology from other
theoretical approaches and that I find useful for my work is, in the words of Schiffer
(2010:3), its agnosticism: Behavioral Archaeology does not rely on paradigmatic social
theories that scholars attempt to trace in the archaeological record. Let us take for example
Evolutionary or Marxist Archaeology. Although the details of the inferences generated by
both models would be determined by the sites or areas under study, evolutionary researchers
would tend to fit their inference in an evolutionary conception of the development of social
systems while Marxists rely on economy as the main driving force behind the historical
events and class struggle as the principal output of social interactions. I am not stating that
these two perspectives, or other more recent examples (e.g., anarchist archaeology Borck
and Sanger 2017), are intrinsically biased and therefore useless: Evolutionary Archaeology
has had a great influence in the field and some of its ecological aspects, as presented for
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example by Arnold (1988), have produced key insights that are important to the
interpretation of my research, while Marxist archaeology, especially the British and South
American schools, have been central for the study of social aspects of production and helped
compensating the absence of non-elite classes or colonized populations in the narratives
about the past (Chapman 2003; Klejn 2012; Lumbreras 1984). What I am stating is that the
basic assumptions laid out in these models about concepts such as culture or society tend to
reduce their scope, and they usually fail to assess other aspects that do not fit within their
interpretative frameworks.
This lack of social theories in the inception of Behavioral Archaeology has derived as
well in criticism by many scholars who argue that this is not a true theoretical framework but
just middle-range theory (MRT) overdeveloped, despite the fact, as Hartmut Tschauner
(1996) points out, that these same critics end up relying in the same reasoning that
characterizes MRT, even if they present it under a new name (e.g., Hodder 1995, 2012).
Most archaeologists today use a synthetic perspective that fits in between processual
and postprocessual perspectives, adapting their theoretical view to their specific research
questions. It is important to remember as well that despite the dialectic confrontation among
different theoretical schools, archaeologists, regardless of their background, usually rely on
similar techniques and standardized protocols to retrieve information from their sites
(Fogelin 2007:604). Perhaps the great success of Behavioral Archaeology lies in the fact that
most scholars are using many of its premises without necessarily realizing that they do so.
Most of its main research tenets have become common practice within archaeology, so
incorporated in the discipline that they are considered basic good practice. Formation
processes existed before Schiffer, and several scholars, especially those who made important
contributions to excavation methodology, pointed out the importance of understanding how a
site was formed before daring to interpret them (Kenyon 1957, 1962; Woolley 1937). It was
the systematic organization of ideas and procedures practiced by good fieldworkers before
him which allowed Schiffer to define a series of premises that, as indicated above, today are
considered good standard protocols in the field.
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Before moving to consider the analysis of technology within Behavioral Archaeology
it is necessary to consider the role historical contingency plays in archaeological theory. A
problem that all models of inference in archaeology have struggled with is how to deal with
specific, single events in the development of cultures in the past. We must first remember
that most of archaeological theories have been developed by scholars working on cultures
that lacked a written record. All models of inference deal, in one way or another, with the
passing of time: typologies evolve, new designs in decoration appear, social, economic and
political changes take place through time, but all of the above happen over relatively long
periods of time. One of the issues in applying archaeological theories to periods relatively
rich in historical evidence is that we must take into account both long term and short term
cycles (Braudel 1995) as well as “singular events” that can have a profound impact on all
aspects of society and can change the dynamics of the cycles. The French École des Annales
was the first school in historic studies to point out the need of paying more attention to longterm social and economic issues, in contrast to a more political, elite-biased historiography,
in a manner rather similar to the premises that Binford and New Archaeology defended
against the cultural-historical models.
There is no question these long term processes exist, and singular historical events
might well be just a point of inflection in very long-term social and economic cycles. The
study of the fall of the Roman Empire or the collapse of the Mycenaean palatial system are
examples of historic events at the end of very complex social, political and economic cycles,
and only a combination of all of them can explain why these events took place. But we must
also realize that actors, agents, are taking part in these events, and individual, psychological
aspects of these characters might also be an important element for understanding what
happened in the past and why. In the case of the topic of this research, we can explore
Corinthian productions from economic and social points of view, but we also need to
understand the role that an individual like Cypselos seems to have played, according to the
historical sources, in this economic success, by encouraging the construction of the Diolkos
over the isthmus of Corinth, a single event. This does not exclude longer cycles or the role
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that historically anonymous communities of practice of potters or traders played in the
process, but these cycles cannot be assumed to be stable systems within a “life,” as the
Braudelian term suggests. Unexpected historic events can have a deep impact on them.
In terms of material culture these contingencies can be responsible, for example, for
sudden changes in typology, and our knowledge of Greek history allows us to relate some of
those to the material record. It could be argued that technological studies such as those of
Schiffer on the adoption of electric technology in the lighthouses of the 19th c. or the
development of the radio in America in the 20th c. (Schiffer 2005b:1993) are already
addressing these issues, but their conclusions again refer more to long term processes than
singular events: political and technological rivalry between France and the UK in the first
case and the relationship between cultural needs and technological development in the
second. While cycles can be solid answers to questions we formulate, the role of the
individual and the singular event must also be considered.
This concept of historical contingency needs further development, and it is actually
far from clear that we would ever be able to find a middle-ground between historical events
and Braudelian cycles. This is not a reason, however, to ignore the problem; by recognizing
this dichotomy we can expect to use the historical and archaeological resources in the most
coherent manner and avoid falling into speculative models that stretch our evidence,
especially the historical one, too far. Since Behavioral Archaeology considers that all human
action is mediated by technology, the role of more abstract concepts (ideas, thoughts,
beliefs…) have never been properly addressed or explained. It is indeed very difficult for a
science such as archaeology, which is based in the analysis of material culture, to deal with
these concepts and some of the abstractions that characterized the work of the historians. The
incorporation of the reflections on historical contingency to the premises of Behavioral
Archaeology try to compensate for these shortcomings and to provide this work with a
model of inference in which the technological achievements of Corinthian potters are
contextualized in the political, social and economic circumstances in which their work took
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place, as well as related to the social actors that dominated the history of Corinth during the
Archaic period.

Technology and Communities of Practice:
The study of technology has always had a prominent position within Behavioral
Archaeology, and although this theoretical framework can provide a first approach to the
topic, there are several limiting factors in its premises that need to be addressed. The
following sections try to summarize the main contributions of Behavioral Archaeology to the
study of technology while supplementing its shortcomings with different ideas and
perspectives from other theoretical positions, especially Social Constructionism.
Technological Studies in Behavioral Archaeology:
Schiffer conceived technology as “[…] a corpus of artifacts, behaviors and
knowledge for creating and using products that is transmitted intergenerationally”(Schiffer
1995a:230). This definition goes beyond the scope of many technical papers on pottery
production, which are often limited to descriptions of the chemical and physical properties of
vessels, to include social and symbolic aspects not only in the transmission but in the very
practice of technology. This perspective also tries to find an equilibrium between the work in
the laboratory and ethnographic records: on the one hand, knowledge is not seen as limited
to a science-like understanding of the artifacts and their production, while on the other hand,
one should not believe that ethnological informants are always able to provide an accurate
account of the technological processes or the rules that determine a specific behavior
(Schiffer 1995a:232; Schiffer and Skibo 1987).
The study of how objects were made and used is the foundation for explaining
artifact variability and change. In a discipline based heavily on typologies (Stig Sorensen
2015; Brew 1946), the reasons behind variability in the archaeological record become the
framework for explaining changes in production through time. This perspective is in fact
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rather similar to early criticisms by Gisela Richter (1923) on the use of typological studies of
Greek ceramics that lacked a basic understanding of production processes. She considered,
as I explained in more detail in Chapter 3, that the classification of Greek vases focusing
exclusively on formal attributes such as shape of decoration, and ignoring the processes of
manufacture, tended to create assemblages that represented better the conceptions of Greek
art by the scholars of the early 20th c. (and in many cases of the early 21st c.) than the
functional role these vessels would have had in their original (systemic for us) context.
These ideas did not receive much attention at the time of publication and, as we have seen in
the previous chapter, the field remained dominated by an art-historical interpretation of the
vase as an artistic finished product.
Behavioral archaeologists propose that there are four characteristics of variability
that can be analyzed in any given artifact or groups of artifacts. These are called “the four
dimensions of variability,” and include the formal, the spatial, the quantitative and the
relational (Rathje and Schiffer 1982; Schiffer and Skibo 1987; Schiffer 2010:29–30):
1. Formal dimension: This includes the measurable physical and chemical properties of
artifacts, and the variability in this dimension is the basis of all artifact typologies. It is
important to consider, however, that premature or casually assigned techno-functional labels
(e.g., pitcher, kylix, amphora, cooking ware…) may prevent us from exploring other
important associated behaviors.
2. Spatial dimension: This refers to the location or find-spot of the artifact, its archaeological
provenience in a three-dimensional record system. We must take into account that the
location of an artifact refers only to its final place of deposition, which is not necessarily the
place of manufacture, use, or storage. In fact, and due to the effect of the n- and ctransforms, Schiffer discourages the use of the expression in situ, common in archaeological
literature, since its “original” position in the archaeological record could be its place of
manufacture, location of use, first cultural deposition, or final deposition in the
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archaeological context (Schiffer 2010:30). It could be argued that in situ, in spatial terms,
might refer to the location of use, the place where the artifact fulfilled the function for which
it was designed, but this will contradict the existence of the concepts of lateral cycling,
recycling, and storage.
3. Frequency dimension: Also denominated the quantitative dimension, it is the number of
occurrences of an artifact in a given spatial unit. The main issue when analyzing this
dimension is to equate, as far as possible, the frequency in the archaeological context with
the frequency in the systemic context. Although it is not possible to provide the absolute
values for artifact occurrence in the past, the combination of a careful excavation and
processing with statistical analyses can help us to present an accurate picture of at least the
relative proportion of artifacts in the original systemic context.
4. Relational dimension: Also denominated the associational dimension, refers to the
patterns of artifact co-occurrence within or among spatial units. As in the case of frequency,
the spatial relationship among artifacts in the archaeological context cannot be assumed for
the systemic context before understanding the processes that took part in the formation of the
site.
It is important to note that among all four dimensions only the formal one is intrinsic
to the object, while the other three are relational and depend to a larger or lesser extent on
the position of the artifact in the matrix. Regarding the latter concept, the position in the
matrix does not only refer to the stratigraphic position of any given artifact, but the
associations established with other artifacts in the same stratigraphic unit with which it
forms an assemblage. It is not possible to present an accurate representation of the political,
social, and cultural characteristics of any artifact in isolation.
Another aspect that has received attention is technological change over time. This
change is not only motivated by rational factors such as subsistence stress, feedback from
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the context of use and/or pressure cause by the context of production (e.g., craftsmen unable
to fulfill a rampant demand) (Schiffer and Skibo 1987; Schiffer 2011), but also by cultural or
aesthetic reasons that are closely related to a social dimension. There is a constant flow of
information between consumers and manufacturers, and although in periods of technological
stability only the latter reproduce a learned behavior, in periods of experimentation they may
become more aware of the correlation between technical choices and formal properties of
the artifacts, since these formal properties end up influencing performance characteristics
(Schiffer 1995a:252). However, these characteristics are not intrinsic properties of the
artifacts (Schiffer 2004:580), but elements defined contextually in relational, activity- or
interaction-specific terms. These activities in which the object participates during its life
within any given cultural system are studied using the behavioral chain, an approach that
analyses not only the activities but the different elements that interact in any given segment
of the chain. This model, however, represents the original systemic context of the object but,
as stated above, an artifact that is recovered and studied becomes again part of a systemic
context, our own, in which it can acquire new meanings. Greek pottery is a clear example of
this. The formal, aesthetic properties of painted Greek vases have conditioned the attention
and the importance given to them in our present systemic context, as opposed to the formal
properties of cooking wares, which lack their aesthetic value. The debate whether these
vases are elite products or cheap copies of metal objects has already been discussed in
Chapter 3 (Boardman 1987; Gill and Vickers 1990).
In a publication dated to 1992, Schiffer considered technological knowledge as
composed of three main elements: recipes for action, teaching frameworks and
technoscience (Schiffer 1992:46–49). Recipes for action are the rules that underlie the
process of transforming raw materials into finished products and also the rules that underlie
their subsequent use; these recipes have an immaterial component, such as the description of
the sequences of action and contingency rules, necessary when these sequences cannot be
applied, and a material component, such as raw materials, tools and facilities for the
manufacturing process. Most of the studies on technology, including those on ceramics, do
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not go beyond this point (see Michelaki 2006:4 for a critique on this approach to
technology). Teaching frameworks refer to the series of practices for the intergenerational
transmission of technological knowledge, and can include a variety of elements such as
imitation, verbal instructions, hands-on demonstration, and even self-teaching by trial and
error. It is more difficult, but by no means impossible, to find in the archaeological context
artifacts that relate to this category, which can also include magic formulas, myths and
legends. The pseudo-homeric poem The Kiln or the representation of satyr heads on the
vents of the kilns as apotropaic symbols would be examples of myth and magic used to
explain and transmit technological knowledge. Finally, technoscience refers to the chemical
and physical properties of the materials used in the manufacturing of any given product. The
chemical composition of clay or the physical effects that occur during firing are examples of
this category. It is also important to remember that it is not necessary for a craftsman to have
a complete understanding of chemistry or physics in order to be able to produce its goods;
technoscience studies the scientific principles that explain why recipes for action lead to the
intended product, but its knowledge is not a necessary requirement for the craftsman
(Schiffer 1992:48). The problem with this approach, as I explain in more detail in the
following section, is that it does not take into account a fourth dimension of technology,
social construction (Killick 2004), a limitation to the model that was addressed in a later
publication (Schiffer 2011).
Society plays a decisive role in the technological development of a community. It is
within the workshop that the apprentice learns his/her craft from a technical and social point
of view, creating and becoming part of what Schiffer (1995b) defined as technocommunities, a concept already present in the work of cognitive anthropologists Jean Lave
and educational theorist Ettienne Wenger as communities of practice (1991; Wenger 1998).
Belonging to a techno-community does not exclude individuals from being also active
members of their society. It is not only through techniques but also through the social
context of production, distribution and consumption that craftsmen receive feedback and
introduce variation in their productions (Fenn et al. 2006). In the case of Corinth, potters
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have been considered not only manufacturers of goods but also transmitters of the symbolic
language of their community (Shanks 1999). Starting with the conceptual design of vessels,
the production is based on multiple social, technological and economic factors. Design could
range from a vessel made by the potter hundreds of times, and transmitted from previous
generations of potters, to a new design created by the potter himself. Old models are
transmitted with old social meanings, or being lost, while new models may reflect a change
in society. It is important to note that none of these ideas might be conscious, the potter may
just be responding to economic demands, or market needs, but the ideas and symbols
embedded in the vessel are present, whether the potter consciously adopted them or just
perpetuated them by mere repetition. We should not forget, however, that there are actual
physical and logistical constraints in the manufacturing of pots, and the potter must also take
into account the actual constraints of suitable raw materials, as well as their availability.
Workable clays can be found nearly everywhere, but that does not mean their properties will
make them suitable for the intended task.
A final, important contribution of Behavioral Archaeology to the study of technology
is the concept of performance characteristics. These include for any technology not only the
most obvious mechanical, chemical or thermal interactions, but also those related to human
senses (Schiffer 2004:580). In the case of painted wares, these sensory characteristics are
especially relevant, not only due to the possible visual appeal of a figurative scene, but also
the feel of a gloss in the polished surface of a kotyle. The analysis of performance
characteristics can help us to understand technological change, which does not always
encourage the adoption of the most efficient technology (Schiffer 2005a, 2004).
As it was the case with the postdepositional processes described above, Behavioral
Archaeology was not the first theoretical framework to emphasize the study of technology
(the idea of chaîne opératoire was first developed by Leroi-Gourhan (1964, 1972), and
André-Georges Haudricourt (1968)), but it demonstrated a great ability to synthesize ideas
and present a detailed, step by step, guide to the main elements of the topic. In a field that
lacks any systematic approach to the analysis of technology, as it is the case of Greek pottery
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studies, this “organized simplicity” is certainly an advantage, but the complexity of the topic
requires of the study of further theoretical models.
Social Constructivism and Communities of Practice:
In the previous paragraphs I introduced the concept of technology in Behavioral
Archaeology as an intergenerational corpus of artifacts, behaviors and knowledge (Schiffer
1995:230), which leaves outside the materiality of raw materials, an issue of the utmost
importance in this research (see chapter 7), as well as the social construction of technology.
Because the use of the term technology tends to recall only the technical activities, Bryan
Pfaffenberger decided to create two different definitions, one more restricted and one more
inclusive. He uses the term technique referring “to the system of material resources, tools,
operational sequences and skills, verbal and nonverbal knowledge, and specific modes of
work coordination that come into play in the fabrication of material artifacts.” (Pfaffenberger
1992:497). Note how material resources enter into the definition as a key element on the
development of any technology. A sociotechnical system, on the other hand, “refers to the
distinctive technological activity that stems from the linkage of techniques and material
culture to the social coordination of labor.” (Pfaffenberger 1992:497).
This emphasis on the social aspect of technology does not imply that technical
actions are not originated from material necessities, but that “the notions of “meaning” and
“function” are practically inseparable when transforming raw materials or satisfying
biological needs,” (Gosselain 1998:79). Also, technical behaviors are not randomized, but
the result of particular learning processes, something Michael Dietler and Ingrid Herbich
defined as socially acquired dispositions (Dietler and Herbich 1994:465). Thus, the chaîne
opératoire, or behavioral chain, alone cannot represent the technological achievements of a
community of practice. The social and historical context in which the manufacturing activity
takes place is essential for our understanding of the traits that characterize different
communities of practice, and how these traits are transmitted through apprenticeship. These
communities of practice are groups of individuals that find themselves mutually engaged in
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a common enterprise that are also in possession of a shared repertoire of practices (Wenger
1998). These groups are not static but fluid, with new members, the apprentices, engaging
and replacing older members, a process called legitimate peripheral participation (Lave and
Wenger 1991). Situated learning, the transmission of ideas as part, and in constant
interaction with, habitus, is a key element of this process of transformation of apprentice to
member of the community, and it is a process that involves the whole persona rather than the
more aseptic transmission of steps and techniques among individuals of other theoretical
models. The traits that define these communities of practice get reified, fixed in the material
record (Wenger 1998), in the artifacts that constitute their material culture, and it is through
these artifacts hat we can access these traits in archaeology.
One of the most common elements used in archaeology for categorizing artifacts and
distinguishing among different human communities is style, especially significant in pottery
studies due to the variety of shapes and decorative patterns we encounter. In the previous
chapter I explained how the ascription of a vessel to the Corinthian style is based on a series
of characteristics that include its shape, the color of the fabric, and the different decorative
patterns and motifs developed by the potters through time. These traits, especially the latter
ones, are tied to very specific chronologies and used as cultural markers of the presence of
Corinthian trade (Arafat and Morgan 1989). The decorative patterns of Corinthian-made pots
are used as markers of practice, but it comes to a high risk to overemphasize style alone
(Wenger 1998; Gosselain 2016). Styles can be easily copied by craftsmen, in this case
potters, belonging to a different community of practice, in order to compete, for example,
with other more successful wares (Longacre et al. 2000). And here lies the key for this study.
The ascription to Corinth of pots that present similar macroscopic characteristics, mainly
shape and decoration, is not rooted in a detailed technological study of these artifacts.
Although the transfer of the Black Figure technique from Corinth to other ceramic centers in
Greece has been considered in the literature, this technological transfer is always detected
because the “recipient” center manufactures pots that are clearly distinctive from the ones
made at Corinth, especially regarding the color of the fabric. However, as I explain in more
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detail in Chapter 6, there are several poleis in the Peloponnese that have clay deposits of
similar characteristics to the Corinthian ones, yet the possibility of other centers producing
what we macroscopically define as Archaic Corinthian pottery is never considered.
The main limitation of the Behavioral Chain, as opposed to Social Constructionism,
is that it defends a wider approach in which not only the chemistry and physics of the
manufacturing process are taken into account, but also their geological, ecological and
historical settings (Killick 2004:572). The combination of the chaîne opératoire and these
settings define the technological style of any given community of practice, making it
possible to identify meaningful choices by deconstructing the exact sequence of operations
used in producing an artifact. These choices include all possible ways of achieving a task by
the craftsman, which is not necessary just a single one (Killick 2004:572), and in fact the
decisions taken do not even necessary have to be the optimal ones from the technical (sensu
Pfaffenberger) point of view.
If we want to be able to distinguish the traits that characterized Archaic Corinthian
potters and to provide them with a distinctive identity from those of other coetaneous
craftsmen, we need first to clearly define their technological style, understanding this not
just as a decorative pattern, which can be easily replicated, but as the whole life- history of
the artifacts. This is the first step into the analysis of Corinthian potters as a well-defined
community of practice, and although the archaeological record does not allow us to explore
in depth their historical particularism, the results of this work reveal a series of decisions
previously unknown and that distinguishes Corinthian pottery, from the technical point of
view, from the better known pottery tradition of the Athenians.

Models of Interpretation:
As a result of the theoretical debates triggered by the advent of New Archaeology,
several researchers started to look not for a paradigm that could explain every single aspect
of archaeology, but specific topics within it. In the same manner Binford proposed the
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existence of general laws and processes determining human experience, specialists in pottery
technology started to search for general frameworks of explanation for ceramics. I call them
models of interpretation, as opposed to models of inference, because they do not seek to
provide a model that could explain how knowledge is created and analyzed in archaeology;
their aim is to provide a general interpretative framework of a specific human experience, in
this case ceramic production. The models of interpretation I use for the interpretation of my
data in this work are the ceramic ecology model of Arnold (1988), and the ceramic economy
models of Costin and Hagstrum (Costin 1991; Costin and Hagstrum 1995), and Rice (Rice
1987, 1991).
The work of Arnold on ceramic ecology is one of the most influential in the analysis
of pottery production, because both of the detailed ethnographic accounts on manufacturing
techniques and the attempt to provide cross-cultural evidence for relationships between
ceramic production, on the one hand, and the environment and culture, on the other. The
author reflects after 25 years of the first publication of his seminal monograph “Ceramic
Ecology”:
“I was particularly concerned about articulating the relationship of ceramic
production to the environment, not as a deterministic, uni-causal explanation, but as an
attempt to restore a neglected perspective to a craft that has significant environmental links
that transcend the obvious: ‘Raw materials are necessary to make pots.’” (Arnold 2011:64).

In general terms, ceramic ecology emphasizes the importance of environmental
context and resource availability in the production of pottery (Matson 1965, 1995; Arnold
1988). As Arnold stated:

“Since ceramics are one kind of material culture and are part of the
‘exploitative technology,’ an ecological approach to ceramics should first analyze the
relationship of the ceramics and the environment before examining the relationship of
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ceramics to other subsystems of culture like the social and belief subsystems. Indeed, the
environmental relationship with ceramics has more potential for generalization at this time
than relationships of ceramics to other aspects of culture. Once such relationships are
understood, one can then examine how the ideological and social structural subsystems
articulate with ceramics.” (Arnold 1988:14).

This is not a denial of social and ideological constraints in pottery production, but
Arnold considered that it is was more feasible to explore the environmental component. The
importance of ethnography relies in part on the fact that this is an ‘etic’ approach, so crosscultural and able to be applied in the present and the past (Arnold 2011:15). In terms of
Arnold himself, this approach is equivalent to Behavioral Archaeology's second strategy.
One of the most important contributions of Arnold is his classic work on the analysis
of the relationship between energy input and return in the quarrying of raw materials for
pottery manufacture (Arnold 1988:41). Based on this study and the concept of taskscape
coined by Tim Ingold (Ingold 2000:189–208) Kostalena Michelaki and colleagues
(Michelaki and Braun 2012; Michelaki et al. 2013, 2014) have taken Arnold’s relationship
between pottery production and the landscape and extended it to the rest of tasks (e.g., food
gathering, fishing, exploitation of stone quarries) carried out in two Neolithic sites in
Calabria (Italy). The concept of taskscape refers to the mutual interlocking of all possible
tasks that people carry out in their environment on a daily basis. Michelaki and her
colleagues sampled source clays around the landscape of the two sites, applying a radius
based on cross-cultural distances for clay procurement recorded by Arnold (1988:32–60).
and then tested them in the laboratory. The researchers concluded it is possible to establish a
correlation between the types of clay used and other economic features in the landscape,
such as the relationship between the scarce use of the Pliocene marl clays and the scarce
exploitation of marine sources by these communities, the area where these clay-beds were
located. The decision to use specific clays was not based exclusively on the quality of the
clays but on the position of the clay beds in the landscape. This research is a good example
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of the long-lasting contributions of ceramic ecology, which moved the focus from the
finished product to the whole manufacturing process.
The concept of ceramic economies, taken from Michelaki (2006:5), refers to a range
of interpretative models that introduced, according to the author, economic concepts such as
labor forces, resource investment and production relations among craftsmen. Technology
and environment on the one hand, and social elements on the other, are considered on equal
grounds, but still independently rather than the idea of technology as a social practice
described by Behavioral Archaeology. Despite this separation of technology and society
these models have made the important contribution of emphasizing the behavioral aspect of
ceramic studies and emphasizing also the role social and cultural choices play in the
manufacturing of pottery, even if on occasion those choices are less economically efficient
from an environmental point of view (Stark et al. 2000).
In an important publication from 1991, Cathy Costin realized that most of the
previous attempts to incorporate the social element into the study of pottery manufacture
were partial, and dealt only with specific aspects of the process (segments in the behavioral
chain if we use Schiffer’s terminology), and were also greatly influenced by the theoretical
background of each author. In order to compensate for this lack of homogeneity Costin
created a model based on four parameters that were able to describe the various modes of
production: the context of production, which refers to the nature of the demand of goods and
identifies the affiliation of the producer to the power structure; the concentration of
production, the spatial distribution of producers and consumers; the scale of production, the
size and social relations of the production units; and, finally, the intensity of production, the
amount of time producers devote to their craft (Costin 1991:9–18; Costin and Hagstrum
1995:620).
With regard to the organization of specialist production Costin used several
economic, social, political, and environmental parameters in order to create an eight-part
typology. The combination of this typology with the four parameters that characterize
pottery production is a multidimensional typology of pottery specialization (see Figure 4.3):
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- Individual specialization: autonomous individuals or households producing for unrestricted
local consumption.
- Dispersed workshop: larger workshops producing for unrestricted local consumption.
- Community specialization: autonomous individual or household-based production units,
aggregated within a single community, producing for unrestricted regional consumption.
- Nucleated workshops: larger workshops aggregated within a single community, producing
for unrestricted regional consumption.
- Dispersed corvée: part-time labor producing for elite or government institutions within a
household or local community setting.
- Individual retainers: individual artisans, usually working full time, producing for elite
patrons or government institutions within an elite or administrative center.
- Nucleated corvée: part-time labor recruited by a government institution, working in a
special-purpose, elite, or administered setting or facility.
- Retainer workshop: large-scale operation with full-time artisans working for an elite patron
or government institution within a segregated, highly specialized setting or facility.

Specialization is best defined as differential participation in specific economic
activities. Distinctive types of specialization develop in response to various social,
economic, and environmental factors. Costin recognized three main causes for the
development of specialization in pottery production: the development of elite finance
systems, a need for increased efficiency in production demand, and unequal access to
resources. We can detect we are dealing with some form of craft specialization when the
number of producers for a particular good is smaller than the number of consumers, and
under specific circumstances the products of a highly specialized production will show a
high degree of standardization (Hagstrum 1985). William Longacre, however, studied
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standardization in modern communities of potters in the Philippines and concluded that skill
is an accumulative parameter, and that standardization is more related to the repetition of a
task than to the specialization of the craftsman (Longacre 1999:45). It could be argued that a
full-time specialist will repeat a given task constantly, and thus his/her degree of
specialization would in fact lead to standardization, but Longacre’s study also demonstrated
that standardization can happen in other contexts where the pressure of specialization is not
as high as in Costin’s and Hagstrum’s models.
Despite the important contributions this work made for the understanding of
specialized production and labor investment, many of the critiques made of older former
models were not addressed. Especially relevant is the focus on production at the expense of
distribution and consumption, an attitude the author herself criticized in other models
(Costin 1991:1). The role elites play in this interpretative model also leaves open the
question of how it can be applied to non-complex (Michelaki 2006:8), horizontallyorganized (Borck and Sanger 2017) societies.
Another perspective on this discussion was provided by Rice (1987, 1991) which in
part compensates for the narrowness of the model of Costin and Hagstrum. First, she
distinguished between specialization and intensification of production. Specialization,
narrowly defined, refers here only to the skills of the producer or the concentration of the
production activity. However, when the scenario we have implies labor and resource
investment, we are dealing exclusively with economic intensification. Although
intensification takes place in contexts of specialization within complex societies,
specialization itself can take place at a variety of socio-political levels (Rice 1991:265).
Craft specialization is only one type of specialization, and several archaeological
manifestations can take place in contexts of specialization. Rice listed site, resource,
functional and producer specializations (1987:176–191, 1991:261). Site specialization refers
to communities limited or focused on particularly intensive activities, usually related to
environmental factors. Distance to sources of raw materials is an example of these factors.
Site specialization is also linked to resource specialization, since the reiterative use of a
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source, conditioned perhaps by its availability in the landscape, to the manufacture of certain
goods. Provenience studies in archaeology rely, and depend, on the existence of this resource
specialization. When site and resource specialization are taking place a third element might
emerge, functional or product specialization. Individuals, workshops of community might
decide to focus only on the production of specific shapes of vessels. Producer specialization,
finally, will refer to the craft specialization to which Costin and Hagstrum referred to. This
will oppose a reduced and highly skilled number of producers to a larger number of
consumers. However, Rice (1987:171) considered it is very difficult to assess skill in the
archaeological record, and it should be removed from the definition of craft specialization.

Behavioral Archaeology and Archaic Corinthian Pottery
Behavioral Archaeology has been one of the most robust theories in the field, as Reid
(1995:21) proudly claimed, but it is not exempt of problems. Despite the attempts of its
developers to extend the time-line of their approach into historic periods, they have failed to
define a strategy for the use of textual evidence as material record. They also tend to
overemphasize the relationship of people-artifact, forgetting the people-people relationships
(although this is partially attenuated in Schiffer’s analysis of human interactions mediated by
objects (Schiffer 2008:912). Finally, the view of objects as by-products of human action
leaves no room for abstractions, the predetermined idea of design: every object, no matter if
made for the first time, replicated or adapted, starts as an idea, difficult to measure and
define in the archaeological record, but if not for this conceptualization it would not exist.
Although Reid, Schiffer, and Rhatje were not the first in exploring the possibilities of
the study of human behavior in the archaeological record (Childe 1956:111–112; see analysis
in Trigger 1980:97), they were among the most successful. And the key to this success has
been their capacity to improve and modify their own statements when they have been shown
problematic or wrong; the fusion of method and theory in a single corpus, avoiding with this
the most common critiques of those who advocate for the use of “common sense” in
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archaeology (sensu Johnson 2010:1–11). There is also a direct link between Behavioral
Archaeology and the practice of archaeology in the field that is less clear in other schools.
Dependent as we are to a great extent on the data we collect in the field, Behavioral
Archaeology has made important contributions for the understanding of the archaeological
record and the possibility of testing its reliability in a more scientific manner.
It is precisely this emphasis on the archaeological record and the artifacts as markers
of human behavior that make Behavioral Archaeology the most efficient model of inference
for this study. The excavation techniques employed in the late 20’s in the Potters’ Quarter
have deprived us of the essential accurate contextual information that most archaeological
tests require. By putting the emphasis on technology, the artifact, rather than the deposit,
becomes our main unit of analysis, and allows us to prevent some of the limitations caused
by the precarious excavation record. In the next chapter I apply many of the premises
described here to design the data collection and analytical tools of this research.
Understanding the technology involved in pottery production is an essential step to explore
social and economic elements that characterized Corinthian pottery industry in the Archaic
period. Putting the emphasis on the object is not just a practical approach to bypass the
limitations of the record; it is also a theoretical one. Without a clear theoretical framework
we cannot expect to succeed in producing a reliable portrait of the ceramics and their
manufacture, of the technological as well as social elements involved in the work of a
pottery workshop. The different economic models of interpretation that have been
summarized provide us with a list of elements to look for in our record once the data has
been processed, and will help us to conclude which parameters (physical, social, political or
economical) are behind the development of Corinth as a ceramic center of the first order.
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Figure 4.1: The synthetic model of archaeological inference. After Schiffer 1995: 39.
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Figure 4.3: Multidimensional typology of pottery specialization (Costin 1991:10).
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CHAPTER 5:
RESEARCH METHODOLOGY

This chapter presents the different research methods designed for this project and
applied to the study of Corinthian pottery productions of the Archaic period. These methods
were selected taking into account first their suitability to the research questions this work is
attempting to solve, but also addressing some of the problematic contexts and the limitations
imposed by Greek legislation on the study and sampling of archaeological artifacts. The
methodology employed in the late 1920’s for the excavation of the Potters’ Quarter affected
not only the stratigraphic record but also how the material got sorted out during processing.
Thus, while scholarship focused exclusively on highly diagnostic pieces, usually
decorated ones, thousands of fragmentary pieces, mostly plain-ware and small fragments of
decorated pottery, remained uncatalogued. Ignored in the past, these fragments can be very
informative for the modern scholar, since they provide us with important information
regarding fabric, tools and techniques employed in their manufacturing that would be
unobtainable from complete and restored vessels. This chapter summarizes the methods
employed in this research to address the limitations of the dataset but also to take full
advantage of the information that these artifacts, as products of human behavior, can
provide.
The Potter’s Quarter: Site Excavation and Sampling Strategy:
This research is based upon the study of the materials housed at the Archaeological
Museum of Corinth and recovered by the “Corinth Excavation Project” of the ASCSA from
the site called Potters’ Quarter. This area was first explored by George Kachros, guard of
antiquities of the region of Corinthia, who noted a great abundance of surface finds. He and
Rhys Carpenter worked on trial pits in the winter of 1928 and full excavation started in 1929
under the direction of Agnes Stillwell (1948). The site is located in an elongated plateau west
of the agora of Corinth (see Figure 2.3) on top of a layer of conglomerate rock enclosing
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deposits of marl clay. These deposits are easily accessible through the ravines that, east and
west, flank the plateau.
The excavation took place in three different seasons, during the springs of 1929,
1930, and 1931. The materials recovered amounted 850 baskets of sherds, 2700 inventoried
pottery fragments, between 3000 and 4000 miniature vases, 2300 terracotta figurines, 110
molds for figurines, 103 coins, 150 metal objects and more non-miscellaneous, noninventoried objects (Stillwell 1948:5). The excavation followed the western edge of the
plateau, where remnants of the city wall were located, following north and comprising an
elongated area of c. 340xc.2 60 m (see Appendix 1). The only exception was the expansion
of the excavation area to the east in order to unearth the Terracotta Factory.
The first human occupation of the area dates back to the middle of the 8thc. BCE. The
burial goods contained in five graves in a cemetery north of the later workshop area were
dated to the Late Geometric period (Stillwell 1948:7), but no habitational structures were
located in connection to them. The first structures of what became the Potters’ Quarter area
are some rubble walls under the later (Classical) Terracotta Factory, dated by the excavator
to the first half of the 7th c. BCE (Stillwell 1948:11–13). During the second half of the 7thc.
BCE the so-called South Long Building was erected. This elongated and narrow structure,
the first of series of rubble masonry buildings of similar characteristics, was interpreted by
Stillwell as a commercial stoa, where the potters would have exhibited their wares (Stillwell
1948:17). However, and despite the growth of the area and its inclusion in the earliest
defensive circuit of the polis, no dwelling areas were located.
The expansion of the Potters’ Quarter continued in the 6thc. BCE, when the erection
of several shrines in the area took place (Stillwell 1948:32). These small cult areas consisted
on a series of slabs erected within an enclosure where cult offerings, mostly in the shape of
miniature vases, were deposited. These shrines, and the excavation of several new wells and
cisterns, indicate once again a very active building activity at the site, but the rubble
masonry of the walls and, later in the 5thc. BCE, the leveling of the ground to accommodate
the Terracotta Factory (Stillwell 1948:34) prevents us from obtaining a clearly defined
picture of the structures of the 7th and 6th c. BCE, when Archaic Corinthian pottery
workshops achieved their highest economic success.
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In fact, no structures related to the production of pottery were ever found at the site.
The absence of levigation basins can be related, as I explain in Chapter 6, to the special
characteristics of the clays employed by Corinthian potters, but no kilns either were located
during excavation. The site was identified as a pottery workshop area due to the abundance
of wasters and test-pieces recovered from the landfills excavated, especially, west of the
North and South Long buildings.
Because my research is carried out on artifacts recovered from this site, certain
limitations need to be discussed. One is related to the excavation techniques and the
recording of artifacts from the Potters' Quarter. Stillwell excavated the area using artificial
horizons of undetermined and unrecorded thickness rather than single context recording
stratigraphy, a common feature of the time, and detailed recording took place only of
deposits that were considered “sealed or “clean.” The pottery recovered from the excavation
was dated using a refined version of Payne’s chronology (1931), which assigned intervals of
30 years to each of the phases he proposed, and presented a unilinear evolution of the
decorative styles. Potential problems are that the chronology of the deposits may not have
been accurate, because the excavations were not following the natural stratigraphy, and
changes in decorative styles may have occurred gradually and there may have been some
overlap in styles (Amyx 1988; Amyx and Lawrence 1996, 1975; Benson 1989, 1983).
To the lack of stratigraphic record we need to add the manner, common at that time,
in which the ceramic finds got sorted. Those decorated vessels recovered from areas, such as
burials, cisterns or wells, that made possible their (almost) complete reconstruction, were
restored in the museum and became the core of the catalog published by the excavator on the
ceramics of the Potters’ Quarter (Stillwell et al. 1984). Out of a total of 850 baskets of
fragments of ceramics recovered between 1929 and 1931, only 2700 were cataloged by
Stillwell. These ceramics, due to research rights, were not available at first for study or
inclusion in the database described below, but a set of 72 vessels and wasters of different
decorative styles were made available for this research by the ASCSA staff at Corinth for the
pXRF analysis of fabrics, glosses and paints. This dataset supports the study of the recipes
employed by the potters in the forming and decoration of the vessels.
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A second set of evidence is comprised of fragments that, due to their lack of
figurative decoration or their fragmentary state, were never studied or cataloged in the
museum. Thousands of sherds (the number has never been determined) of plain wares were
stored away in wooden trays waiting for study. These trays were organized according to the
non-stratigraphic deposits defined by Stillwell (1948) for the Potters’ Quarter, and despite
the limitations of this collection, these sherds provide relevant information for traits that are
indicative of technological choices, such as the presence of tool-marks, different finishing
techniques, recipes of clay/temper, the combination of pigments, misfired sherds, wasters,
and test-pieces. The fragmentary state of most of this uncatalogued material presents another
important advantage to this study, the possibility of examining clean breaks on the fabric as
well as tool-marks of small and/or closed shapes such as the aryballoi, information that the
analysis of whole vessels would not be able to provide. A complete catalog of both datasets
can be found in Appendices 2 and 3.
Considering these problems, any attempt to carry out a statistically significant
sampling of the pottery recovered in the Potters’ Quarter became impossible. J. L. Benson,
who finished the publication of the pottery from the Potters’ Quarter after the death of
Stillwell, considered the deposits listed in Table 5.1 as “the least confusing of them” (sic
Stillwell et al. 1984:4). Thus, apart from the technological analyses listed above, all Archaic
non-body fragments from these deposits were recorded for carrying out standardization tests
on different shapes.
The last type of vessels recovered from the Potters’ Quarter consisted of coarse
wares, mostly cooking vessels and mortars. Unfortunately, only a very small number of these
wares were deposited in the wooden trays described above; most of them were discarded on
site, and they can still be seen today at the site (see Figure 5.1). Although their limited
number did not allow for statistically significant tests, their individual study has contributed
to a better understanding of the variety of goods manufactured at the site and the specific
techniques required for forming them.
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Table 5.1: Summary of Deposits and Artifacts Analyzed
Lot Number

Deposit Name

1929-10

Well I

3

3

0

6

1929-12

Trench J

4

2

0

6

1929-16

Aphrodite Deposit

1

5

0

6

1929-4

North Dump

82

127

0

209

1929-6

Trenches G, H

1

12

2

15

1929-71

Trench G

0

1

0

1

1929-79

Trench J

2

0

0

2

1929-8

Cistern I

11

6

4

21

1929-82

Aphrodite Deposit

4

1

0

5

1929-86

Try pieces Cistern II Well I

4

0

0

4

1930-1

Outside South Building

24

23

2

49

1930-57

Well in trenches 16 and 17

5

2

0

7

1930-6

Circle Deposit

7

0

0

7

1931-18

Mortars and Coarseware

0

0

12

12

1931-31

Try pieces North Dump

0

5

0

5

1931-44

Try pieces East Terrace

6

5

0

11

1931-9

Deposit in Road

67

45

1
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1

47

27

75

Unassorted finds
Total

Plainware

----------

Figurative

Others

(see Appendix 2 for complete catalog)

Database Design and Statistical Applications:
For the recording of vessels selected from the collections of the Archaeological
Museum of Corinth I have created a database using criteria developed by Kostalena
Michelaki (2006) for her study of communities of potters in the Bronze Age Maros culture
and Gudrun Klebinder-Gaub (2014) on Aeginetan cooking-wares. The nomenclature used
for the typological fields was provided by the guidelines of the Corinth Excavation Project
protocols (Sanders et al. 2017), while most of the technological terms follow the guidelines
defined for ceramic studies by Owen Rye (1981) and for Greek (Athenian) wares by Toby
Schreiber (1999). The influence of the classical work by Clive Orton and colleagues (Orton
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Total

554

and Hughes 2013; Orton et al. 1993) can be detected in many of these protocols. The
percentage of inclusion estimation charts, for example, was taken from them (Orton and
Hughes 2013:154). Under Greek legislation, chipping sherds to obtain a fresh break is
considered a destructive analysis, so in order to analyze the fabrics, a fiberglass pencil was
used to remove soil stains from the old breaks of the sherd. Finally, the Corinthian record
system unifies all measurements in the site, from buildings to coins, to a single unit, meters.
Although I took into account this fact in order to create a database that could be easily
integrated with the main Corinth Archaeological Database, once my work was completed,
experience showed it was more efficient to record the different measurements of the artifacts
in millimeters for my research and to provide afterwards a dataset adapted to the needs of the
Corinth Excavations Project. Table 5.2 and the following figures summarize all fields
recorded for each sample:

Table 5.2: Variables recorded in the Database
#

Variable Measured

Scale of Measurements

Tool Used

1

Part

See variables figure 5.2

Corinth excavation protocols

2

Shape

See variables figure 3.1-2

Corinth excavation protocols

3

Form

See variables figure 5.3

Corinth excavation protocols

4

Rim form

See variables figure 5.4

Corinth excavation protocols

5

Rim diameter

In mm, to the nearest mm

Rim diameter chart

6

Percentage of rim

To the nearest degree

Rim diameter chart

7

Rim height

In mm, to the nearest mm

Metal vernier calipers

8

Rim thickness

In mm, to the nearest mm

Metal outside calipers with bow

9

Lip form

See variables figure 5.4

Corinth excavation protocols

10

Lip thickness

In mm, to the nearest mm

Metal outside calipers with bow

11

Neck diameter

In mm, to the nearest mm

Metal vernier calipers

12

Neck height

In mm, to the nearest mm

Metal vernier calipers

13

Neck thickness

In mm, to the nearest mm

Metal outside calipers with bow

14

Handle form

See variables figure 5.5

Corinth excavation protocols

15

Handle height

In mm, to the nearest mm

Metal vernier calipers

16

Handle thickness

In mm, to the nearest mm

Metal outside calipers with bow
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Table 5.2: Variables recorded in the Database
17

Handle width

In mm, to the nearest mm

Metal vernier calipers

18

Body thickness

In mm, to the nearest mm

Metal outside calipers with bow

19

Bottom form

See variables figure 5.6

Corinth excavation protocols

20

Bottom diameter

In mm, to the nearest mm

Rim diameter chart

21

Percentage of bottom

To the nearest degree

Rim diameter chart

22

Bottom thickness

In mm, to the nearest mm

Metal outside calipers with bow

23

Maximum diameter

In mm, to the nearest mm

Metal vernier calipers, rim chart

24

Whole height

In mm, to the nearest mm

Metal calipers, metal ruler

25

Height to max. diameter

In mm, to the nearest mm

Metal calipers, metal ruler

26

Preserved height x diameter

In mm, to the nearest mm

Metal calipers, metal ruler

27

Appearance of the break

See variables figure 5.8

Corinth excavation protocols

28

Feel of the break

See variables table 5.3

Corinth excavation protocols

29

Percentage non-plastics

5%-40% on 5% increments

10x magnifier glass, see figure 5.9

30

Temper

Mineral description

Celestron Digital Microscope 44302-A

31

Size of temper

In mm, to the nearest mm

10x magnifier glass, metal calipers

32

Inclusions

Mineral description

Celestron Digital Microscope 44302-A

33

Size of inclusions

In mm, to the nearest mm

10x magnifier glass, metal calipers

34

Shape non-plastics

See variables figure 5.10

Corinth excavation protocols

35

Voids

In mm, to the nearest mm

10x magnifier glass, metal calipers

36

Clay

On freshly abraded area

Corinth excavation protocols

37

Color of the break

On freshly abraded area

Corinth excavation protocols

38

Munsell color

On freshly abraded area

Munsell Soil Color Charts 1994

39

Exterior rim finish

Descriptive field

Terms described in chapter 3

40

Interior rim finish

Descriptive field

Terms described in chapter 3

41

Exterior body finish

Descriptive field

Terms described in chapter 3

42

Interior body finish

Descriptive field

Terms described in chapter 3

43

Exterior handle finish

Descriptive field

Terms described in chapter 3

44

Interior handle finish

Descriptive field

Terms described in chapter 3

45

Exterior bottom finish

Descriptive field

Terms described in chapter 3

46

Interior bottom finish

Descriptive field

Terms described in chapter 3

47

Forming and firing

Descriptive field

Terms described in chapter 3

48

Decoration

Descriptive field

Terms described in chapter 3
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Table 5.3: Feel of the break
Harsh

Abrasive surface.

Rough

Angular irregularities present.

Smooth

No irregularities discernible.

Greasy

Slick, almost slippery surface.

Powdery

Grainy feel often leaving powder on finger.

Survey and Sampling of Raw Materials:
Local clays were sampled and analyzed in order to assess their characteristics and
suitability for manufacturing pottery. The 37th Ephorate of Prehistoric and Classical
Antiquities of Corinth authorized a small survey in the vicinity of the site of Ancient
Corinth. A larger, regional project would have required one of the six permits assigned to the
ASCSA each year, something that is beyond the scope and the possibilities of this work.
Sampling was also restricted to public land, or private properties if previously authorized by
the owner, and they could not be taken from within the fenced area of any archaeological
site. All clay deposits had to be visible without any removal of soil, such as in road cuts or
the faces of natural ravines. Taking all these conditions into account I designed a small
survey taking the area of the main site of Corinth as the central point, as requested by the
Ephorate. Inspired by Arnold’s research (1988) on the distance to primary sources, I created
a series of maps that illustrate the areas with a higher potential of having been transited in
the past. Rather than creating a Euclidean buffer around a given point, such as the Potters’
Quarter, I designed an analysis on the GIS software GRASS (vs. 7.0.3) to show the least-cost
pathways in the landscape of Corinth, which shows a more realistic movement around the
landscape than flat circles drawn around a point in the map. Least-cost pathway analysis
(LCPA) has been known for a long time but it is only in recent years that its implementation
is widespread. These analyses create the optimal routes in any given landscape based on the
optimal movement efficiency between two points, this is, as the name indicates, the least
cost route connecting any two given locations. We must bear in mind, however, that just
because our analysis concludes that some routes are more efficient than others, this does not
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mean they were used by human communities, since people do not necessarily operate in
optimal or rational ways (Anderson 2012:241; Surface-Evans and White 2012:2). Cultural,
economic, and social elements can also influence the movement on the landscape.
Distances expressed in LCPA maps are more accurate than Euclidean vector buffers
around a point, since they take into account both the orography of the terrain and the
anthropic elements of the landscape. Routes are calculated based on how difficult it is to
move around the landscape rather than as straight lines radiating from given point. Figure
5.11 shows the routes generated “around” the map, this is, having as starting points the
coastline and the edges of the area of study. When the results were plotted it was observed
that many ancient local sites, including the Potters’ Quarter, were located in the vicinity but
not directly on top of major routes. Taking this information into account, as well as the
limitations on the sampling described above, the sample area was limited to the north by the
sea, to the south by the village of Tenea and to the east and west by the LCPAs around the
site of Corinth. The walls of ravines and modern cut roads were explored in the demarcated
area in order to obtain the most diverse sample of clays possible.
Seventeen samples from thirteen different clay beds were taken, as well as a sample
of mudstone, a very common temper in Corinthian pottery. A later fourteenth clay bed
became available in November 2016 after the erosion caused by storms during early fall.
Due to time constrains it was not possible to process this sample and perform the same tests
for this clay as for the rest of the collection, but its vicinity to the Potters’ Quarter
encouraged analysis with the pXRF unit. Seven more clay beds were recorded and
photographed but not sampled for a variety of reasons, such as being located on registered
archaeological sites or far from the limits of the area of study (see Chapter 6 for more
details). They showed interesting potential, but due to their location and macroscopic
characteristics, it is expected they could be sampled in the near future in the framework of a
larger project.
All clays were sampled following the same protocol. The surface of the wall of the
deposit was scraped out c. 2 cm to avoid contamination from erosive deposits. Then the
sample was collected with a small hand pick and/or trowel directly into a plastic bag. A fair
amount of clay was needed to produce the large number of tiles required for the experiments,
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as well as to keep some samples for further studies; thus, c. 4 kilograms of clay were
collected from each claybed. The clay bed was photographed with a Canon PowerShot S3IS
before, during and after this process, and the exact location of the clay bed recorded with a
GPS Garmin Oregon 600t, using both the US GPS and the Russian GLONASS satellite
networks, with an accuracy error per sample of less than three meters and the final location
for each point, averaged three times in different days to reduce this error further. The
accuracy of the location of the clay beds was of great concern in this study. One of the main
problems faced during this research was that, despite the number of studies that have
sampled Corinthian clays before, the maps representing their location have not been
especially accurate, and do not provide coordinates for the location of these deposits. The
approach of my research ensures its replicability by any scholar interested in revisiting these
deposits and/or in increasing the database of clays that, alongside this work, is being created.

Physical Properties Tests:
Several tests were performed on the clay samples to study their physical properties
for pottery making, similar to the tests performed by present-day potters (Rice 1987;
Shepard 1956). These tests involved measuring shrinkage, color variation, over-firing
thresholds, and porosity. All clays were taken back to the Archaeological Museum of Corinth
for processing. The standard protocol included the drying of the clay, breaking it into small
pieces, soaking it in water, another drying until a workable state was achieved, and,
eventually, storing in plastic bags until used, if the weather conditions prevented the
manufacturing of the briquettes. Delays caused by weather did not, however, last for more
than a couple of days. A weather log with data collected from Εθνική Μετεωρολογική
Υπηρεσία (Hellenic National Meteorological Service) (‘HNMS’ 2017) was kept for the
whole duration of the study, from January the 22nd to June the 28th of 2016 (see Table 5.4).
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Table 5.4: Sample of the fields recorded for the weather log.
Date

Forecast

Max. Temp. Min. Temp. Cloud
coverage

Max. %
Humidity

Min. %
Humidity

14/05/16

Sunny

35

10

9

57

15

15/05/16

Sunny

31

12

4

54

15

16/05/16

Sunny

31

10

9

83

22

17/05/16

Partly Cloudy

28

9

44

86

27

18/05/16

Partly Cloudy

26

9

46

88

36

Two different sets of briquettes were created for this study, a single briquette of 120 x
50 mm with a 100 mm central incision for testing linear shrinkage, and two tiles of 50 x 30
mm each for testing porosity. This test required the soaking of briquettes in water, which
could cause some variability in the color of the fabric even after the tile dried up again. The
twin tiles system was created to preserve at all times a sample of an un-soaked briquette for
comparison purposes. Tiles were fired in an electric kiln, a Skutt Automatic, model KM818
CK169, serial number 100616. The briquettes were set in the kiln and fired starting at room
temperature to the goal temperature at a ratio of 150ºC per hour. Goal temperatures ranged
from 500ºC to 1000ºC at intervals of 50ºC. Once the goal temperature was reached it was
held for an hour before the kiln was switched off and let to cool down. This process tried to
replicate as closely as possible the firing of an ancient Greek kiln.
A Munsell Soil Color Chart from the 1994 Revised Edition was used to record the
color of each briquette before and after every step in the analysis. A recording system was
designed for the samples that would allow any researcher to retrieve the main information of
the sample without the need to revert to the database. Thus, each briquette was inscribed
before firing with a code such as the one presented in Table 5.5, which included the clay bed,
the ID of the briquette, the test to be performed and the firing temperature. All this work was
photographed at every step with a Canon PowerShot S3IS and recorded in video with a
Nilox Foolish Special Action Camera.
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Table 5.5: Coding system for the samples of the project
Clay Survey Code

Clay Survey ID

Type of Test

Test ID

Firing Temp.

CCL

001

SHK/PRS

001

500

CCL (Corinth Clay) was the abbreviation used for the samples surveyed. SHK stands for
shrinkage; PRS for porosity.

X-ray Fluorescence Analysis:
I further analyzed both the clays and a selection of decorated vessels (see Appendix
3) from the museum collection using portable x-ray fluorescence (pXRF). The main reason
for selecting this method, especially with regard to the analysis of the archaeological
material, is that it is non-destructive. Due to Greek legislation, obtaining a permit for
destructive analysis of archaeological artifacts is a difficult process, and, when authorized, it
is restricted to a small number of sherds, not complete vessels. This prevents any
compositional study of highly diagnostic decorated ceramics with techniques that require
destructive sampling, such as INAA or conventional X-ray fluorescence. PXRF technology
can provide important information about the main components of the fabrics, since not all of
the surface is covered with a black gloss, as well as the decoration of the pots. This
technology allows the replication of tests in the same vessels providing an image of the
sampled area is provided and the same protocols are followed, as well as a relatively quick
acquisition of data, which facilitates the creation of large samples for robust statistical
analysis.
The development of portable XRF devices in recent years has triggered an intense
debate between scholars who consider that data acquired using them is unreliable, especially
if acquired by researchers with no training in material sciences (Speakman and Shackley
2013; Heginbotham et al. 2011; Hunt and Speakman 2015). Other researchers, however,
have shown a more open approach to the technology and its applications (Shugar 2012,
2013; Frahm and Doonan 2013; Frahm 2013). They consider that with a proper application
of the protocols, and more importantly, a clear definition of the research questions, the use of
this technique has great potential for archaeological research in the immediate future. It is
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true that this “point-and-shoot” technology has generated a recent flow of papers, especially
trying to produce results for sourcing studies. We must remember, however, that with a
pXRF unit, readings will be taken of any object just by pressing the trigger, and we cannot
assume these readings are correct if the protocols are not clearly described and adjusted to
the research questions.
One of the main criticisms in the use of pXRF technology has been its application to
sourcing studies, especially in ceramics. It is not the goal of this research to explore this
debate, although I agree with Kostalena Michelaki and colleagues regarding the problems
caused by sourcing claybeds due to the internal chemical variability of these deposits
(Michelaki and Hancock 2011; Michelaki and Braun 2012; Michelaki et al. 2013). Although
this study includes both clays sampled in the fields surrounding the site and fabrics from the
pots produced there, the use of pXRF was not to source the raw material through the analysis
of trace elements. This study focused on the relative abundance of the principal components
of these clays and fabrics in order to understand better the chemical processes that took place
during the manufacturing process.
With regard to the vessels, the main interest was to provide new data on the
composition of the different colors of the decoration, to assess the possible use of pigments
and the differences between their composition and that of the body of the pot. This
information is essential to reconstruct what kinds of raw materials and manufacturing
methods were employed in these vessels. Finally, a last goal of this analysis was to test
which method for the production of gloss was employed by these potters, the traditional
three-stage firing model (Aloupi et al. 2001; Chaviara and Aloupi-Siotis 2016; Lühl et al.
2014) or the more recently proposed method, based on a series of successive and
independent firing events (Walton and Trentelman 2008; Walton et al. 2009; Walton,
Trentelman, Maish, et al. 2013; Cianchetta et al. 2014; Walton, Trentelman, Cummings, et al.
2013; Cianchetta et al. 2014, 2015, 2016; Trentelman et al. 2010) (See Chapter 3 for a
synthesis of this debate).
The device used was a Bruker handheld Tracer IIISD with a Rh tube and a SDD with
a resolution of 145 ~eV. Based on the tests carried out by several authors on these devices
(e.g. Aimers et al. 2012) I set the device for high Z elements to 40kV at 30μA using an Al Ti
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Cu filter with 7000-10000 cps for 15s, and the low Z elements to 15kV and 25μA without
filter and with 7000-10000 cps for 15s. No vacuum machine was available for the device.
The whole process was monitored from a laptop connected to the pXRF, and pictures of the
exact spot of the test were taken for each sample. The count of 15 seconds might be
considered short, but the decision was taken after experimenting with the same settings and
different lengths of time and not perceiving variation in the results. Data was processed
through the company software.
Summary:
The main focus of this chapter has been to present a synthesis of the different
methods employed in this research and the reasons behind their selection. Each of these
analyses sheds new light on a relevant aspect of the manufacturing of Corinthian pottery and
it is also susceptible to being replicated and expanded on by other scholars interested in the
topic. There are two main factors conditioning the selection and the design of the
methodology listed here: 1) its applicability to the goals of this study, that is, a better
comprehension of the manufacturing techniques of Corinthian pottery, the evolution of these
techniques through time, and the technical reasons behind the emergence of the Black Figure
technique, and, 2) the limitations imposed by the excavation techniques employed at the site
in the 1930’s as well as the regulations on archaeological research in Greece that limits the
possibilities of graduate students to the study of already excavated/cataloged material. This
methodology, as the results presented on Chapters 6 and 7 demonstrate, represents a new
approach to studying Corinthian style ceramics that has led to new insights into their
production and social role in Corinth and the surrounding region during Archaic times.
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Figure 5.1: Dump area of the Potters' Quarter. Note the abundant remains of coarse fabrics
visible on the surface. Picture taken during Fall 2016.
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Figure 5.2: Different parts of a vessel. From Corinth excavations record protocol.
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Figure 5.3: Profile names for forms. From Corinth excavations record protocol.
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Figure 5.4: Profile names for rims and lips. From Corinth excavations record protocol.
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Figure 5.5: Profile names for handles. From Corinth excavations record protocol.
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Figure 5.6: Profile names for bottoms. From Corinth excavations record protocol.
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Figure 5.7: Point of measurement for the different parts of the vessel: 5 rim diameter; 7 rim
height; 8 rim thickness; 10 lip thickness; 11 neck diameter; 12 neck height; 13 neck
thickness; 15 handle height; 16 handle thickness; 17 handle width; 18 body thickness; 20
bottom diameter; 23 bottom thickness; 23 maximum diameter; 24 whole height; 25 height to
maximum diameter.
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Figure 5.8: Appearance of the break of sherds.

Figure 5.9: Frequency of non-plastics in the fabric (after Orton and Hughes 2013, 154).

137

Figure 5.10: Shape of non-plastics in fabric. From Corinth excavations record protocol.

138

Figure 5.11: Map showing the LCPA around the site of Corinth. The higher the intensity of
the blue color the higher the frequency of transit of that route. The Potters’ Quarter is shown
in red. Triangles represent the clay beds sampled, located between the two areas of transit.
Circles represent different small sites in the region.

Figure 5.12: Example of experimental briquettes.
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CHAPTER 6:
RESEARCH RESULTS

This chapter presents the results of the analyses of the different manufacturing
techniques preserved in the artifacts recovered from the Potters’ Quarter. The study of these
techniques ranges from the acquisition of raw materials to the finishing and post-firing
treatments of the pots. This understanding of how ceramics were manufactured is the first
necessary step to synthesize a behavioral chain for the production of Corinthian wares and to
analyze the evolution of Corinthian craftsmanship through time.

Chronological Sequence of the Potters’ Quarter:
The lack of proper excavation techniques applied to the Potters’ Quarter deprive us of
any stratigraphic sequence of the different deposits, and, in consequence, prevents us from
establishing relative chronologies for non-decorated finds. As I have explained in the
previous chapter, these non-decorated wares, although the most abundant in the record, were
never cataloged and studied, which is an advantage in the study of manufacturing
techniques, since most of the diagnostic material consist of heavily restored vases, where
manufacturing traces, even the trimming of feet, is hidden under layers of white plaster. The
only information available for most of these discarded pieces is the deposit where they were
located. The stratigraphic units were dated, in relative terms, by the latest material recovered
during excavation, but during excavations (Stillwell 1948) no distinction of layers was made,
so artifacts from different periods were mixed up.
In order to compensate, at least partially, for the absence of the stratigraphic
sequence of the site I relied n the use of MCD for establishing a sequence of the different
deposits in what the Potters’ Quarter was divided. The Mean Ceramic Date (MCD) was an
analysis developed by Stanley South (1977) to analyze the central tendency in assemblages
of datable ceramics from historic sites on the East Coast of the United States. Dates in a
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sequence are not assigned merely by the highest n-value in any given deposit, but by
weighting the n-value of each decorative style in the assemblage. The diagnostic pieces for
establishing the MCD of the deposits were obtained from the catalog of decorated vessels
published by Stillwell (1984). The MCD is calculated using the following formula:
MCD= (∑(#Type1*mean_dateType1)(#Type2*mean_dateType2)… (#Typen*mean_dateTypen))/Total sherds deposit
The use of MCD must take into account a series of elements for a proper
interpretation of the results. First, this method was developed to work with contexts in which
several decorative styles, or pottery wares, occurred at the same time in any given site, while
at Corinth we are dealing with several phases of Protocorinthian and Corinthian styles. This
is related to a second issue, already mentioned in the analysis of Greek pottery studies in
Chapter 3, the general lack of overlap among periods. With the exception of the
Subgeometric-Protogemetric overlap, created to deal with the persistence of geometric
designs of the Linear style in a period were Protocorinthian decoration was already present,
the phases, and dates of Corinthian productions are exclusive, this is, ascription to a phase
determines the chronological range regardless of the stratigraphic record. Phases end and
start sharply without any overlap among them.
Visualizing the data in this manner presents other advantages that I explore later in
the chapter, when different statistical analyses are applied to the dataset in order to explore
possible patterns in the production of vessels that could be related to different decisions by
the potters.

Standardization Analyses of Finds from the Potters’ Quarter:
Standardization has been considered an intrinsic part of the production of fine wares
at Corinth (Arafat and Morgan 1989). This interpretation has been traditionally based only
on visual similarities among vessels of the same type, both in dimensions and design,
through time. No statistical analyses have been carried out on Archaic Corinthian vessels, so
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in order to test the accuracy of this visual interpretation I performed several tests adapted
from Costin and Hagstrum’s (1995) classic work on the ceramic production of late
Prehispanic communities in the Peruvian highlands.

Deposit
Trenches G and H
Under Channel in Northwest Room
Pavement Deposit
West Edge of Hill
North Dump
Northwest Angle Deposit
Road Deposit
Aryballos Deposit
East Deposit
Outside South Long Building
Well I
Road Deposit (S)
Aphrodite Deposit
Road Deposit (N)
Rectangular South Pit
Circular South Shrine
Stelai Shrine A
Circle Deposit
Wall E Deposit
Wall B Deposit
Shrine of the Double Stele
Terracota Factory

MCD
728.48
711.43
706.55
691
671.09
657.54
612.41
611.2
606.12
605.4
600.9
551.79
537.5
533.13
519.2
514.06
512.5
512.5
512.5
512.5
512.5
512.5

Table 6.1: Mean Ceramic Date (MCD) of all deposits
excavated in the Potters' Quarter. All dates are BCE.

As I detailed in the previous chapter, the fragmentary state of the plain wares was
very helpful for illustrating different steps of the manufacturing process, but they can
provide us with limited information for the analyses carried out in this part of the research.
Their lack of decoration and stratigraphic relationship with the decorated wares cataloged for
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the site prevent us from obtaining any accurate dating for their manufacturing. Access to the
decorated vessels, on the other hand, was limited, as I explained in the previous chapter, to
only the 40 vessels tested with the pXRF, so the information regarding their height and rim
diameter had to be obtained from the catalog of the site published by Stillwell (1984).
Unfortunately, only diameter of rim and height were recorded for the finds listed in this
publication, and it is for this reason that the tests addressed these two attributes. Figure 6.1
shows the distribution of decorated (n=327) and plain vessels (n=177) according to their
shapes.
The first step in the study of standardization of manufacturing at Corinth was the
analysis of samples from all styles organized by shapes. Table 6.2 shows the results of the
Coefficient of Variation (CV) for the external rim diameters of all artifacts from the Potters’
Quarter included in this study.

Table 6.2: Coefficient of Variation of the Rim Diameter of Corinthian Vessels
Shape

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Alabastron

3

3.2667

0.2516

7.70391%

Aryballos

22

3.9909

1.2359

30.9687%

Bowl

28

12

5.3781

44.8179%

Cup

15

12.98

4.8825

37.6156%

Globet

2

5.85

0.2121

3.6261%

Kalathos

2

11.75

0.3535

3.0090%

Kantharos

6

7.2

1.9555

27.1598%

Kothon

3

12.5

2.1794

17.4356%

Kotyle

107

13.3691

5.0918

38.0863%

Kotyle-pyxis

3

24.0667

1.7616

7.3198%

Krater

7

17.4712

7.9531

45.5208%

Kylix

8

10.225

2.8049

27.4325%

Lekane

2

9.5

0.4243

4.4659%

Lekythos

3

6

2.4434

40.7226%

Oinochoe

11

9.5545

8.3640

87.5396%

Phiale

10

10.39

4.4878

40.0546%

Plate

53

17.9415

5.3779

29.9752%

Pyxis

30

10.7667

4.0893

37.9810%
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Table 6.2: Coefficient of Variation of the Rim Diameter of Corinthian Vessels
Pyxis lid

41

13.6439

12.1874

89.3251%

Salt Cellar

6

7.3334

1.9148

26.1116%

The first issue to point out is the contribution of plates to the sample. They constitute
12.5% of the sample, a little below the aryballos (13.10%) and well over other shapes that
have received much more attention from scholarship such as kraters (0.40%), kylikes
(0.99%) or oinochoai (5.56%). The reason for this lack of attention is the absence of
figurative decoration that most plates present; when decorated, the designs are reduced to
lines or geometric motifs. However, this proportion of plates on the sample is going to be of
great importance later in the research, because it indicates that the Potters’ Quarter was
focused on the manufacturing of a wide range of serving vessels and utilitarian ware, and not
only luxury goods focused for the export market.
Although the sample size varies greatly among shapes, they are large enough among
the most common Corinthian shapes (highlighted in green) to allow their study. The first
striking feature are the high values of the CVs for all shapes with n>10. Despite the general
conception that Archaic Corinthian pottery was highly standardized in size, the results show
a great deal of variability, with all CVs over 10% which is the threshold that characterizes
unimodal biological populations (Thomas 1976). This can be caused in part by the function
of some of these shapes; in the case of the pyxides (37.9810%) and pyxides lids (89.3251%)
those are containers which can be produced in a variety of sizes in order to keep a variety of
goods. More surprising are the results for consumption wares, bowls (50.4830%), cups
(37.6156%) and especially the wide exported aryballoi (30.9687%) and kotylai (37.3691%).
Table 6.3 shows a similar pattern regarding the height of the vessels.

Table 6.3: Coefficient of Variation of the Height of Corinthian Vessels
Shape

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Alabastron

28

8.6357

2.1194

24.5427%

Aryballos

21

6.1714

2.3330

37.8041%

Bowl

25

4.316

1.3328

30.8808%

Cup

15

7.2267

2.5463

35.2344%
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Table 6.3: Coefficient of Variation of the Height of Corinthian Vessels
Globet

2

7.5

0.2828

3.7712%

Kalathos

5

5.9

2.6220

44.4410%

Kantharos

3

6.7

1.3892

20.7350%

Kothon

3

5.6333

1.4742

26.1696%

Kotyle

91

8.6615

3.1403

36.2561%

Kotyle-pyxis

3

13.0667

2.5403

19.4413%

Krater

2

12.6

5.2325

41.5285%

Kylix

5

2.42

0.2949

12.1883%

Lekane

2

3.35

0.3535

10.5538%

Lekythos

1

8.7

*****

*****

Oinochoe

15

9.0867

4.0414

44.4758%

Phiale

9

3.4

2.4249

71.3197%

Plate

37

1.9486

0.8211

42.1378%

Pyxis

22

6.4090

2.7785

43.3521%

Pyxis lid

18

2.6167

1.3570

51.8602%

Salt Cellar

4

3.3

0.9966

30.2018%

Apart from the shapes already mentioned, the results of the alabastron also present
high values on the CV, an interesting fact if we consider that these shapes were undoubtedly
destined for export. In the case of the aryballos we know these results can be caused by the
evolution of this shape through time, and we must remember that, despite the evolution of its
profile through the different periods, the shape of the rim remained constant as a flat disc.
Other shapes, such as kotylai or plates, do not present as significant changes as the aryballoi
during the Archaic period, so these two, due to their significant sample sizes, can help us
explore the effects of time in these variations in size. The traditional periods refer to
decorated vessels and the dates to the MCD of the deposits where the artifacts were
recovered. (Tables 6.4 and 6.5).

Table 6.4: Coefficient of Variation of the Diameter of Corinthian Kotyles
Period

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Subgeometric

2

14.7

0.5657

3.8482%
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Table 6.4: Coefficient of Variation of the Diameter of Corinthian Kotyles
Protocorinthian

2

15.5

0.7071

4.5621%

Early Corinthian

97

13.1134

5.1061

38.9371%

Middle Corinthian

43

16.1465

3.4732

21.5104%

Late Corinthian

35

10.4086

5.3231

51.1416%

North Dump (671.09)

5

11.9

2.4083

20.2380%

Road Deposit (612.41)

4

18.25

9.6652

52.9602%

Table 6.5: Coefficient of Variation of the Height of Corinthian Kotyles
Period

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Subgeometric

2

12.95

0.2121

1.6381%

Protocorinthian

1

10.7

*****

*****

Early Corinthian

13

7.6308

2.6534

34.7726%

Middle Corinthian

40

10.63

2.6132

24.5833%

Late Corinthian

33

6.5242

2.2128

33.9181%

North Dump (671.09)

1

7.5

*****

*****

Road Deposit (612.41)

1

4.4

*****

*****

Although the shape of the kotyle remains constant through time, we observe a high
variability in CV, especially significant in the rims of the Late Corinthian period, in a shape
devoted to wine consumption and very common in local and external markets. In Figure 6.2
we can see the relationship between rim diameter and height measurements, as well as some
grouping by period. Thus, MC kotylai tend to be larger than LC, with EC falling somehow in
the middle. To compensate for this variability, and taking into account the correlation
between diameter and height (r²=0.8694), a final analysis of CV was performed for the ratio
diameter/height (see Table 6.6). The values obtained are not only lower in all cases, but in
the case of the MC even fall below the threshold of 10% (6.3883%). This is the first case in
which a sample larger than 10 presents a result indicating that the production could have
been standardized. The kotyle was also a unit of measurement for wet and dry volumes in
Athens, equivalent to 6 kyathoi (another type of vessel) or 272.8 ml, although unfortunately
we do know know which was the equivalent in the measurement system used at Corinth
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(Richardson 2004). Considering this, it comes as a surprise that the results of these analyses
show a much greater variability than usually acknowledged in the literature.

Table 6.6: Coefficient of Variation of the Ratio Diameter/Height of Corinthian Kotyles
Shape

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Early Corinthian

11

1.5608

0.4437

28.4318%

Middle Corinthian 35

1.4984

0.0957

6.3883%

Late Corinthian

1.3965

0.2845

20.3758%

29

The same analyses carried out for the kotylai were performed on the plates. There is
an ineresting difference between both shapes: while most of the kotylai samples come from
the museum collection of cataloged vessels, most plates were recorded from the discarded
plainwares. Tables 6.7 and 6.8 contain the results of the coefficient of variations according to
rim diameter and height.

Table 6.7: Coefficient of Variation of the Diameter of Corinthian Plates
Period

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Early Corinthian

2

22.5

0.7071

3.1427%

Middle Corinthian

1

21

*****

*****

Late Corinthian

13

13.2615

4.3878

33.0865%

Trenches G,H (728.48)

1

23

*****

*****

North Dump (671.09)

14

21.4643

2.9965

13.9607%

Road Deposit (612.41)

15

16

5.7725

36.0779%

Outside South Bldg.(605.4)

5

21.8

1.7888

8.2057

Well I (600.9)

1

19

*****

*****

Table 6.8: Coefficient of Variation of the Height of Corinthian Plates
Period

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Early Corinthian

2

2

0.2828

14.1421%

Middle Corinthian

1

2.3

*****

*****

Late Corinthian

10

1.55

0.4378

28.2450%

Trenches G,H (728.48)

0

*****

*****

*****

North Dump (671.09)

7

2.4

1.6010

66.7100%
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Table 6.8: Coefficient of Variation of the Height of Corinthian Plates
Road Deposit (612.41)

13

1.8077

0.3796

20.9996%

Outside South Bldg.(605.4)

4

2.2

0.2160

9.8193%

Well I (600.9)

0

*****

*****

*****

The results for the plates show a very similar pattern to those of the kotylai. Where
the samples are relatively large (n=>10) we find values over 10%. The CV in the of the rim
of plates found in the North Dump is 13.2615%, and due to the name of the deposit, it could
be interpreted that the sample belonged to a batch more or less contemporary that got
discarded. But if we observe the value of CV for the height of plates on the same deposit we
can observe it rises up to 66.7100%. Furthermore, the range of dates for the materials
recovered in this deposit ranges from 825 BCE to 550 BCE, indicating these materials were
not deposited in a single event. In Figure 6.3 we can see the weak relationship (r²=0.1796)
between rim diameter and height measurements, and how materials coded in blue (LC) cover
the whole range of data. In order to provide the same data that for the kotylai, a final analysis
of CV was performed for the ratio diameter/height (see Table 6.9). The values obtained are
not only lower in all cases, but in the case of the MC even fall below the threshold of 10%
(6.3883%). This is the first case in which a sample larger than 10 presents a result indicating
the production could have been standardized.

Table 6.9: Coefficient of Variation of the Ratio Diameter/Height of Corinthian Plates
Period

Sample Size

Mean

Standard Deviation

Coefficient of Variation

Early Corinthian

2

11.3889

1.9642

17.2465%

Middle Corinthian

1

9.1304

*****

*****

Late Corinthian

10

8.9020

2.5359

28.4873%

Trenches G,H (728.48)

0

*****

*****

*****

North Dump (671.09)

7

10.2558

3.5359

34.8846%

Road Deposit (612.41)

12

7.8319

1.8015

23.0026%

Outside South Bldg.(605.4)

4

9.8005

0.7841

8.0007%

Well I (600.9)

0

*****

*****

*****
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These results help us understand how potters organized the production of their wares.
The CV results indicate that the standardization of the types by size was not very high,
although the results of the correlations test of the kotylai, show that in some cases
proportions were kept regardless of the final size of the object. In a series of comparative
archaeological and ethnographic studies Longacre and colleagues (Longacre 1985; Longacre
et al. 2000; see also Stark 1991) showed that formal categories established by researchers
may be missing types easily recognizable by the community of producers. But if that is the
reason behind the values of CV we would expect the different shapes we are not perceiving
clustering in the plots, which is not the case. The initial amount of clay placed on the wheel
is a determining factor in the final size of any vessel. These results of the correlation tests on
the kotylai indicate that Corinthian potters could keep the internal proportions of the pot if
they intended to, so in order to manufacture highly standardized wares they only needed to
measure more carefully the exact amount of clay employed on the first forming. My
interpretation is that these potters were not especially concerned with making highly
standardized wares, a decision that, as I explain in much more detail in the next chapter,
indicates were are not dealing with a highly specialized workshop focused on luxury goods
but with a workshop organized around a family that produced a wide variety of vessels able
to fulfill the needs of the local market.

Analyses of Raw Materials:
This section summarizes the results of the physical properties tests carried out on a
series of clay samples collected in the vicinity of Corinth. They included their pre-firing and
post-firing color at different temperatures, shrinkage, and porosity tests. The results of the
pXRF analysis of the clays and the artifacts are presented later in the chapter. The goal
behind these tests was to analyze the suitability of the raw materials in the vicinity of
Corinth for being used in pottery manufacture.
As I mentioned in Chapter 3, the interest of several scholars in understanding the
techniques of ancient Greek potters led to the publication of several works that centered their
efforts on the analysis of the raw materials available to these potters. These had been studies
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mostly focused on decorated vessels (Whitbread 1995 for an exception on coarse fabrics),
and the importance of Corinthian ceramics within Greek archaeology encouraged the
sampling and testing of clays collected around the site from a very early time.
The deposits most relevant for the study of Corinthian pottery are the Pliocene marl
deposits that dominate the geology around the site. Neogene and later sediments of marine,
fluvial, and lacustrine origin filled up a rift valley or graben structure between preexisting
mountains (Vita-Finzi and King 1985:382). Cyclical depositions of layers of calcareous
clays, sandstones and conglomerates, with some horizons of lignite were deposited in this
aforementioned valley (Hayward 2003:15). Mudstone deposits in the area, that can be found
as shale-chert (sh) formations on the slopes of Acrocorinth and the vicinity of Penteskouphia
(see Appendix 4), further reinforce this aquatic sedimentation processes, since mudstone
needs a lacustrine environment to be formed. The tendency of the Peloponnese to rise up in
the north shores and to sink in the south shores contributed as well to the successive raises of
the coastline that exposed new claybeds; then, the intensive tectonic activity of the region
broke these deposits through the faults into blocks, reexposing claybeds and causing high
variability in the composition of clays even in areas close to each other. Pleistocene clays,
sands, clayey limestones, and conglomerates occur in terraces to the west of Corinth, while
red clayey sand deposits occur in the area of the site and to the east. The presence of
conglomerates topping each terrace has prevented Neogene deposits from eroding away
(Whitbread 2003:3).
The first archaeologists studying Corinthian ceramics thought that the landscape
around the site offered potters an endless supply of raw materials. Payne expressed this idea
in his Necrocorinthia (Payne 1931:181–182), and the statement became generally accepted
without actual testing. In a series of papers published from the mid 60’s to the late 70’s,
Farnsworth (1964, 1970; Farnsworth et al. 1977) produced the first scientific results on the
composition of the clays available around Corinth and their suitability for pottery making.
She found three different groups of clays: the white clays of the plain, very accessible, as
Payne observed, all around the site, which are smectites inter-layered with illite, large
amounts of calcium carbonate and some chlorite, feldspar, and quartz; red clays, with
slightly higher content of Fe and concentrated in the area of Acrocorinth and the harbor of
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Kenchreai, which are smectites with some illite, chlorite, and quartz; and the white clays
from Acrocorinth, which are usually mixed in with layers of other deposits, and which are
smectites with some illite, chlorite, calcium carbonate, dolomite, feldspar, and quartz
(Farnsworth 1970:17–18). Despite the white color that characterizes most of them, none of
the clays at Corinth present traces of kaolinite. This research was the continuation of a study
published in 1964, where she argued that all white clays around the site were marl, a highly
calcareous clay. This type of clays does not generally fire well above 700ºC, since in this
temperature range the calcium carbonate decomposes to calcium oxide that, after firing,
rehydrates with water from the atmospheric humidity and becomes calcium hydroxide. This
process causes a volumetric change that can shatter the fabric (Shepard 1956:30; Farnsworth
1964:224; Rice 1987:109, 115; Whitbread 2003:7). However, as I describe later in more
detail in the chapter, there are several techniques available to the potters that allow them to
reduce their Ca content and increase their workability (Heimann and Maggetti 2014:38).
Later decades saw a series of works on Corinthian clays that, while still analyzing
ceramic pieces, moved the scope away from the painted wares to other manufactures. The
most important contributions were made by W. Rostoker and E. Gebhard on the replication
of Corinthian tiles (1981), and by R. E. Jones on the compositional analysis of ceramics and
raw materials (Jones 1984; Jones and Boardman 1986). The first study collected clay from a
pit near the village of Solomos (see Figure 6.4) which had been used until recently by a tile
factory. As temper the researchers used mudstone, from an outcrop on the slopes of
Acrocorinth. Thermal analyses and X-ray diffraction revealed traces of illite in both the
temper and the clay (Rostoker and Gebhard 1981:226–27), and although comparisons with
other clays were not carried out (Whitbread 2003:8), the final results proved the similarities
between the original samples and the replicas. This work was replicated again step by step
by Sapirstein with identical macroscopic results, although in this case no microscopic or
chemical analyses took place (Sapirstein 2009, 2008).
Optical emission spectroscopy (OES) of clays by Jones (1984) included material
recovered from mud bricks and kiln linings from several kilns around Corinth. Results
indicated that the clay from the vicinity of Solomos and a clay collected near the National
Road (although no specific location is provided) are the closest to the linings of the kilns, but
151

the results are far from being a perfect match. Regarding the possibility of finding the exact
sources for the clays employed during the Archaic period, Whitbread wrote:
“[…] that one or two "grab" samples are inadequate for assessing the range of clays
available to ancient potters. If time and resources are limited, then such samples may hint at
the types of clay present in the area, but it would be mere chance if any matches with pottery
compositions were achieved. Later studies therefore endorse the conclusions drawn by
Farnsworth-that despite the wide occurrence of clays and marls in the region, identifying the
specific types of deposits exploited by ancient potters is extremely difficult." (Whitbread
2003:9).
This statement relates to the problem of sourcing clays I have already discussed in
Chapter 5, and it is, to some extent, a rewriting of Farnsworth's opinion about the
possibilities of finding the original source of clay for finewares:
"On field trips extending over a number of years and over a large area, no clay with the
mineral content of the ancient Corinthian pottery could be found. Corinth clay from the plain
in Ancient times and also today is largely devoid of large mineral inclusions. In classical
times the clay fraction was high in calcium carbonate; today the clay, as far as can be
learned, is still higher in this mineral, to such an extent that it is unsuitable for pottery."
(Farnsworth 1970:19).
It is important to notice that these studies, when describing the problems of sourcing
Corinthian clays, are comparing archaeological artifacts to unprocessed clay samples. Clays
undergo a series of processes during manufacturing that can affect their chemical signature,
and although firing seems to be the most obvious, the processing of clays before the
throwing of a pot can have important effects on the composition of a clay. By testing clay
samples collected around Corinth without any added temper these scholars are not taking
other steps of paste preparation into consideration, which will determine the mineral and
chemical compositions of the resulting fabrics. I do agree with their conclusions that marl
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clay is a poor material for manufacturing pottery, but as the results of this chapter illustrate,
we cannot relay only on direct testing of unprocessed clays when trying to to relate present
day deposits of archaeological materials.
The next extensive study of clays around Corinth took place during the 1980s, and
was carried out by I. K. Whitbread. Although his work was part of a wider petrological
research project on Greek transport amphorai (Whitbread 1995), the results of his study were
significant for the whole range of ceramics. Expanding on the classification of clays
designed by Farnsworth, he matched the red clays of Acrocorinth (he labels them terra rossa
clays) with the production of Type A Corinthian amphorai and the so-called blisterware and,
more importantly, pointed out at the existence of a fourth category of clays, a marl
associated with lignite deposits in an area called the Nikoleto quarry and that might
correspond to a clay described by Stillwell during the excavation of the Potters' Quarter
(Stillwell 1948:16), but this association is based only on the description by the excavator of a
clay deposit of grey colour. Further tests of the Nikoletos quarry using an energy dispersive
scanning electron microscope were carried out by Vandiver and Koehler (1986) which
concluded this clay presented calcium oxide (CaO) in lower concentrations than the marls of
the coastal plain of Corinth. However, INAA analyses by Newton and colleagues (1988) on
materials from the same quarry showed concentrations of Ca ranging from 12.31% to 26.8%,
concluding these clays are far more calcareous than ancient artifacts.
General Characteristics of the Samples Surveyed:
A total of 19 locations were surveyed and sampled around the site for analyzing their
chemical compositions and properties. As I describe below, not all samples ended up being
adequate for making the briquettes used in the shrinkage and porosity tests. Figure 6.5
includes all clays sampled as well as 4 other claybeds located in the area that for the reasons
described in Chapter 5 it was not possible to test. More extensive descriptions of these clays
and their properties, as well as their coordinates, can be found in Appendix 5.
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Table 6.10: Raw Materials Sampled
Claybed #

Provenience

Material

Description

CCL001

Agia Paraskevi area

Clay

Buff pale yellow

CCL002

Outcrop of mudstone at Akrocorinth

Mudstone

Purplish red

CCL003

Kastraki hill area

Clay

Pale yellow

CCL004

Ravine NE of Archea Korinthos

Clay

Pale yellow

CCL005

Olive grooves west of Corinth

Clay

Yellow

CCL006

Olive grooves west of Corinth

Clay

Pale orange clay

CCL007

Ravine under the Asklepeion

Clay

Very pale yellow

CCL008

South Stoa foundations

Fabric

Orange

CCL009

Ravine East of National Road

Clay

Very pale yellow

CCL010

Vineyard fields south of Akrocorinth

Clay

Very pale yellow

CCL011

Modern quarry south of Akrocorinth

Clay

Pale yellow

CCL012

Road cut south of Penteskouphi

Clay

Yellow

CCL013

Vineyard fields west of Akrocorinth

Clay

Pale yellow

CCL014

Vineyard fields west of Akrocorinth

Unidentified

Black substance in CCL013

CCL015

Ravine in the Penteskouphi area

Clay

Yellow

CCL016

Ravine in the Penteskouphi area

Clay

Yellow

CCL017

Ravine in the Penteskouphi area

Lignite (?)

Black

CCL018

Potters’ Quarter area

Clay

Pale yellow

CCL019

Potters’ Quarter area

Limonite

Yellow

Among the clays that could not provide results for the tests was CCL008, a sample
taken during the excavations carried out in the South Stoa area of the agora of Corinth
during Spring 2017. Under a layer left unexcavated by Oscar Brooner in 1954 several lumps
of reddish orange clay were recovered and offered for analysis by the director of the
excavations, Guy Sanders. The intense color of the clay pointed at a high proportion of iron,
very different from the rest of the clays that characterize the geology of the area. Upon
soaking the sample for being processed into tiles I could discover that the sample was
already fired, and with the exception of some minimal particles of clay that settled at the
bottom of the basin, the lump remained unaltered. The excavation produced no further
information regarding the sample.
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Other samples that were discarded included, for different reasons, CCL015, CCL016
and CCL017. CCL015 was sampled in a ravine close to the area where the Penteskouphia
pinakes were discovered. This yellow clay was characterized by the presence on some sort of
salt crystals. After having been left for soaking multiple sand particles were revealed. This
was the only clay that did not dissolve in water, and large portions of the sample had to be
broken by hand and processed again. Despite all this work it was not possible to obtain an
adequate raw material with the minimum of plasticity for the manufacturing of the test tiles.
The same problem was encountered when processing CCL016. This was a clay bed
135m NNE away from CCL015, but that presented a different composition. Its relevance lay
in the fact that within the clay matrix there were particles of lignite, resembling a similar
clay described by Whitbread (2003, 1995), and that the author located in the area. A sample
of the black inclusions was saved as CCL017, but further work with this material was almost
impossible. It presented the same problems during the soaking, and although more raw
material was obtained during the process, it was only possible to produce a limited amount
of tiles. The most significant characteristic of this material was the reducing atmosphere,
caused by the high content of C in the lignite, visible in the core of the tiles, despite the
clearer color of the surface in contact with O during firing. In fact, the light gray layer that
covered them all crumbled after being exposed to the atmosphere, revealing a dark gray
core, the result of C burning out during firing.
The last samples to be collected were CCL018 and CCL019, in the vicinity of the
Potters’ Quarter. As described above, the storms of the autumn revealed a deposit of clay
from whom limited samples of clay were collected for pXRF analysis. Unfortunately, due to
time and weather constraints it was not possible to recreate the same set of experiments
carried out for the rest of the samples, but, despite these limitation, the results presented here
have become essential for the understanding of the process of pottery manufacture in
Ancient Corinth.
The clay sampled presented the appearance of a marl clay under a deposit of more
orange soil, similar to the distribution of CCL005 and CCL006. The orange material was
discarded as adequate for pottery manufacture, while the marl deposit was sampled as
CCL018. The clay was macroscopically examined in the laboratory and resembled in
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composition, color, hardness and lack of inclusions other samples such as CCL001,
CCL004, CCL007 or CCL011. There was an exception however with regard to the
composition of the fabric: small nodules of an intense orangish yellow color that resembled
the mineral mixture denominated limonite (FeO(OH)·nH2O). These nodules could be easily
removed by hand, and, thus, were tested separately as CCL019. They also felt smoother than
the matrix of clay, probably due to a smaller particle size of the lattice. In Figure 6.10 we can
see the combined the spectra for CCL018 (blue) and CCL019 (red). While the first one
presents the typical distribution of Ca/Fe present in other marl clays, the second shows, for
the first time, an almost complete absence of Ca, while Fe becomes the main element in the
chemical signature.
Regarding these results, it is important to bear in mind that for the first time in the
analysis of Corinthian raw material we are able to present results that show, for a fraction of
it, a relevant content in iron susceptible of being use in manufacturing, after reduction of the
slip, the black color characteristic of the Black Figure technique. And although I am not
claiming that similar claybeds can be located in other, non intensively surveyed areas of the
region, it is indeed very significant that these samples occur at less than 20 m from the fence
that delimits the archaeological site of the Potters' Quarter.
Drying and Firing Shrinkage:
Briquettes for each of the clays that could be processed were made for testing drying
and firing linear shrinkage. Each claybed was tested for temperatures ranging between 5001000ºC. Individual identifiers were given to each briquette and written on them when leather
dry, in order to allow for a quick visual inspection. Table 10 shows the values for percentage
of linear drying shrinkage (%LDS) after drying and firing for the samples tested; Firing
temperatures started at 500ºC and ranged up to 1000ºC in 50ºC increments.

Table 6.11: Linear Shrinkage of Briquettes Tested
Claybed# Sample#

Drying Shrk. %LDS Drying Firing ºC

Firing Shrk.

CCL001

shk067

91 mm

9% 500

90 mm

10%

shk068

94 mm

6% 550

94 mm

6%
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Table 6.11: Linear Shrinkage of Briquettes Tested

CCL003

CCL004

CCL005

shk069

96 mm

4% 600

96 mm

4%

shk070

96 mm

4% 650

96 mm

4%

shk071

95 mm

5% 700

96 mm

4%

shk072

96 mm

4% 750

97 mm

3%

shk073

94 mm

6% 800

96 mm

4%

shk074

94 mm

6% 850

97 mm

3%

shk075

93 mm

7% 900

95 mm

5%

shk076

94 mm

6% 950

98 mm

2%

shk077

93 mm

7% 1000

97 mm

3%

shk001

97 mm

3% 500

97 mm

3%

shk002

97 mm

3% 550

97 mm

3%

shk003

96 mm

4% 600

96 mm

4%

shk004

96 mm

4% 650

97 mm

3%

shk005

96 mm

4% 700

97 mm

3%

shk006

97 mm

3% 750

98 mm

2%

shk007

97 mm

3% 800

97 mm

3%

shk008

97 mm

3% 850

97 mm

3%

shk009

97 mm

3% 900

105 mm

-5%

shk010

97 mm

3% 950

98 mm

2%

shk011

97 mm

3% 1000

100 mm

0%

shk012

98 mm

2% 500

97 mm

3%

shk013

97 mm

3% 550

96 mm

4%

shk014

97 mm

3% 600

97 mm

3%

shk015

97 mm

3% 650

98 mm

2%

shk016

98 mm

2% 700

98 mm

2%

shk017

98 mm

2% 750

99 mm

1%

shk018

96.000

4% 800

97 mm

3%

shk019

97.000

3% 850

98 mm

2%

shk020

97 mm

3% 900

108 mm

-8%

shk021

96 mm

4% 950

98 mm

2%

shk022

97 mm

3% 1000

100 mm

0%

shk089

97 mm

3% 500

97 mm

3%

shk090

98 mm

2% 550

98 mm

2%

shk091

97 mm

3% 600

98 mm

2%
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Table 6.11: Linear Shrinkage of Briquettes Tested

CCL006

CCL007

CCL009

shk092

98 mm

2% 650

98 mm

2%

shk093

97 mm

3% 700

98 mm

2%

shk094

97 mm

3% 750

100 mm

0%

shk095

98 mm

2% 800

100 mm

0%

shk096

98 mm

2% 850

101 mm

-1%

shk097

97 mm

3% 900

113 mm

-13%

shk098

98 mm

2% 950

101 mm

-1%

shk099

97 mm

3% 1000

100 mm

0%

shk078

93 mm

7% 500

93 mm

7%

shk079

93 mm

7% 550

92 mm

8%

shk080

94 mm

6% 600

93 mm

7%

shk081

94 mm

6% 650

95 mm

5%

shk082

93 mm

7% 700

94 mm

6%

shk083

94 mm

6% 750

95 mm

5%

shk084

95 mm

5% 800

94 mm

6%

shk085

94 mm

6% 850

94 mm

6%

shk086

92 mm

8% 900

112 mm

shk087

95 mm

5% 950

95 mm

5%

shk088

95 mm

5% 1000

96 mm

4%

shk023

94 mm

6% 500

94 mm

6%

shk024

92 mm

8% 550

92 mm

8%

shk025

95 mm

5% 600

95 mm

5%

shk026

93 mm

7% 650

94 mm

6%

shk027

94 mm

6% 700

96 mm

4%

shk028

92 mm

8% 750

95 mm

5%

shk029

96 mm

4% 800

99 mm

1%

shk030

94 mm

6% 850

98 mm

2%

shk031

91 mm

9% 900

95 mm

5%

shk032

94 mm

6% 950

97 mm

3%

shk033

91 mm

9% 1000

94 mm

6%

shk034

97 mm

3% 500

97 mm

3%

shk035

97 mm

3% 550

98 mm

2%

shk036

96 mm

4% 600

97 mm

3%

shk037

98 mm

2% 650

98 mm

2%
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CCL010

CCL011

CCL012

Shk038

97 mm

3% 700

97 mm

3%

shk039

98 mm

2% 750

98 mm

2%

shk040

97 mm

3% 800

98 mm

2%

shk041

97 mm

3% 850

97 mm

3%

shk042

98 mm

2% 900

102 mm

-2%

shk043

97 mm

3% 950

100 mm

0%

shk044

97 mm

3% 1000

99 mm

1%

shk045

97 mm

3% 500

97 mm

3%

shk046

96 mm

4% 550

96 mm

4%

shk047

96 mm

4% 600

96 mm

4%

shk048

97 mm

3% 650

98 mm

2%

shk049

95 mm

5% 700

97 mm

3%

shk050

96 mm

4% 750

98 mm

2%

shk051

96 mm

4% 800

98 mm

2%

shk052

97 mm

3% 850

99 mm

1%

shk053

95 mm

5% 900

100 mm

0%

shk054

95 mm

5% 950

99 mm

1%

shk055

95 mm

5% 1000

99 mm

1%

shk056

95 mm

5% 500

95 mm

5%

shk057

97 mm

3% 550

97 mm

3%

shk058

93 mm

7% 600

93 mm

7%

shk059

91 mm

9% 650

92 mm

8%

shk060

97 mm

3% 700

98 mm

2%

shk061

96 mm

4% 750

98 mm

2%

shk062

96 mm

4% 800

99 mm

1%

shk063

93 mm

7% 850

97 mm

3%

shk064

96 mm

4% 900

101 mm

-1%

shk065

95 mm

5% 950

99 mm

1%

shk066

94 mm

6% 1000

98 mm

2%

shk100

97 mm

3% 500

97 mm

3%

shk101

97 mm

3% 550

96 mm

4%

shk102

95 mm

5% 600

95 mm

5%

shk103

95 mm

5% 650

96 mm

4%

shk104

96 mm

4% 700

97 mm

3%
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CCL013

CCL016

shk105

96 mm

4% 750

97 mm

3%

shk106

96 mm

4% 800

98 mm

2%

shk107

96 mm

4% 850

99 mm

1%

shk108

95 mm

5% 900

97 mm

3%

shk109

95 mm

5% 950

99 mm

1%

shk110

100 mm

0% 1000

104 mm

-4%

shk111

94 mm

6% 500

94 mm

6%

shk112

96 mm

4% 550

96 mm

4%

shk113

94 mm

6% 600

96 mm

4%

shk114

96 mm

4% 650

97 mm

3%

shk115

94 mm

6% 700

97 mm

3%

shk116

94 mm

6% 750

97 mm

3%

shk117

95 mm

5% 800

99 mm

1%

shk118

95 mm

5% 850

99 mm

1%

shk119

94 mm

6% 900

99 mm

1%

shk120

96 mm

4% 950

100 mm

0%

shk121

95 mm

5% 1000

100 mm

0%

shk122

49 mm

2% 650

50 mm

0%

shk123

49 mm

2% 700

50 mm

0%

shk124

50 mm

0% 750

-----

-----

shk125

-----

----- 800

-----

-----

One of the first things to notice is the variability of the drying shrinkage. In all cases
we observe variability in the %LDS drying shrinkage, despite the fact that all briquettes for
each claybed were made at the same time and thus were subjected to the same environmental
conditions. In Figure 6.9 we can see how some clays (e.g. CCL001 and CCL007) reduced
between 3% and 9% during drying. This drying took place under the shade and in open-air,
with all briquettes from the same claybed being tested at the same time. Considering the
variability of results within the same clays we should start considering the need of a
statistically generated shrinkage factor value rather than testing this parameter only once for
each sample.
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We can also observe that at temperatures above 750-800 ºC a few samples show the
tile was larger after firing; it did not shrink but expanded. In the case of CCL005-SHK098950 the increase was of up to 13 mm. This phenomenon can be related to the expansion of
CaO when rehydrated with the water present in the atmosphere, which takes place at
temperatures above 750 ºC and it has previously been described for Corinthian clays by
Farnsworth and Whitbread (Farnsworth 1964:224; Whitbread 2003:7). The color of most of
these tiles was 5YR 8/3 and greener values, a hue characteristic of overfired pots at Corinth.
Other reasons for the breakdown of the clay may include the generation of steam during
firing that expands the briquette, although this does not seem to be the case here. First, the
briquettes were thoroughly dried before firing, and, secondly, these breakdowns took place
between days and months after firing. These chemical reaction led in some cases to the total
disintegration of the tiles, the process lasting from less than one day to several months, the
timespan between the firing tests and the pXRF analysis of the clays. In Figure 6.12 we can
appreciate the effect of this phenomenon 48 hours after the tiles were fired. In some cases,
such as CCL007, CCL 0010 or CCL011 (1st, 3rd, and 4th on the right) some cracks, common
at this temperature, appear, but otherwise the integrity of the tile is preserved. Other cases
present more extreme results, with the surface peeling off or fragmenting in multiple areas
(CCL003 and CCL004, 2nd and 3rd on the left; CCL004 and CCL012, 2nd and 5th on the right).
CCL005 and CCL006 (4th and 5th on the left) are an unidentifiable pile of dust. If we
compare these tiles, especially the latter ones, with the same samples recorded 48 hours
earlier after being retrieved (Figure 6.11), without further issues, from the kiln, we can
appreciate how quickly the effects of the rehydration of CaO can be.
Porosity Tests:
For testing the porosity of the different fabrics after firing, pairs of small briquettes
were made for every claybed and every temperature threshold, in order to keep one briquette
of each set always dry for comparison. The porosity test took place in October 2016,
between six and eight months after their firing. As in the case of the shrinkage briquettes, the
high Ca content caused the loss of internal cohesion of the samples over 700ºC, which is
directly related as well to the destruction of most tiles over this temperature threshold. As
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significant to the collapse of the samples due to the hygroscopy of the CaO is the survival of
some of this samples: CCL001, CC007 and CCL013 did not suffer from these effects even
though their content in Ca was not significantly different from the rest of the samples.
Furthermore, they not only share common characteristics when worked as tiles or in the
wheel, but two of them are actively being quarried nowadays for ceramic production. This
means that there are other elements in the composition of the clay that determine its
performance, regardless of the content of Ca, although the porosity levels still make these
clays unsuitable for pottery making. Several studies on Ca-rich clays from other regions of
the world have detected the presence of gehlenite, which is a stable calcium aluminum
silicate (Ca2Al2SiO7) (El Ouahabi et al. 2015; Serra et al. 2003), at temperatures c. 900ºC,
within the known firing range of Archaic Greek ceramics. Table 11 summarizes the results
for the claybeds that did not decompose before the tests took place, indicating the percentage
of water porosity (%WP) for each sample.

Tables 6.12: Porosity Tests of Briquettes (g)
Claybed# Pre-firing

Firing ºC

Post-firing

Firing loss Weight wet Weight dry %WP

CCL001 27

500

27

0

31

22

29.1%

22

550

21

-1

26

21

19.2%

23

600

22

-1

26

22

15.4%

20

650

19

-1

24

20

16.7%

16

700

15

-1

20

17

15%

18

750

16

-2

21

11

47.6%

24

800

19

-5

27

20

25.9%

23

850

14

-9

31

17

45.2%

17

900

14

-3

20

13

35%

24

950

15

-9

27

16

40.7%

CCL003 20

500

21

1

23

16

30.4%

27

550

26

-1

30

27

10%

21

600

20

-1

23

20

13.1%

27

650

26

-1

31

26

16.1%

27

700

27

0

32

29

9.4%

32

750

30

2

35

25

28.6%
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CCL004 23

500

23

0

27

19

29.6%

24

550

22

-2

27

23

14.8%

18

600

17

-1

21

18

14.3%

20

650

19

-1

24

20

16.7%

23

700

23

0

29

25

13.8%

31

750

29

-2

34

23

32.3%

CCL005 23

500

23

0

29

19

34.5%

29

550

27

-2

26

21

19.2%

24

600

23

-1

29

23

20.7%

24

650

22

-2

30

23

23.3%

20

700

20

0

27

22

18.5%

23

750

21

-2

29

15

48.3%

CCL006 21

500

21

0

24

16

33.3%

35

550

33

-2

40

33

17.5%

22

600

20

-2

24

21

12.5%

22

650

19

-3

25

20

20%

27

700

26

-1

33

28

15.1%

34

750

30

-4

37

24

35.1%

CCL007 22

500

22

0

25

18

28%

22

550

21

-1

26

22

15.4%

22

600

21

-1

25

22

12%

21

650

19

-2

24

20

16.7%

16

700

15

-1

20

17

15%

20

750

17

-3

22

12

45.4%

21

800

15

-6

24

16

33.3%

24

850

15

-9

26

18

30.8%

19

900

15

-4

22

14

36.4%

25

950

17

-8

28

17

39.3%

25

1000

17

-8

28

18

35.7%

CCL009 22

500

21

-1

25

17

32%

25

550

24

-1

29

24

17.2%

22

600

21

-1

25

22

12%

24

650

23

-1

28

24

14.3%

19

700

20

1

24

21

12.5%
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26

750

23

-3

29

18

37.9%

CCL010 21

500

21

0

-----

17

-----

25

550

23

-2

29

24

17.2%

27

600

27

0

30

27

10%

21

650

20

-1

25

21

16%

24

700

24

0

29

26

10.3%

26

750

23

-3

29

18

37.9%

27

850

18

-9

25

21

16%

22

950

15

-7

25

15

40%

23

1000

15

-8

25

18

28%

20

500

21

1

24

16

33.3%

16

550

15

-1

19

15

21.1%

18

600

17

-1

21

18

14.3%

19

650

17

-2

22

18

18.9%

19

700

19

0

24

20

16.7%

24

750

22

-2

28

17

39.3%

29

950

19

-10

36

20

44.4%

24

1000

16

-8

29

17

41.4%

CCL012 23

500

23

0

27

26

3.7%

29

550

26

-3

31

27

12.9%

34

600

33

-1

38

33

13.2%

26

650

25

-1

30

26

13.3%

27

700

28

1

35

30

14.3%

39

750

35

-4

43

30

30.2%

37

850

26

-11

40

30

25%

CCL013 28

500

28

0

33

29

12.1%

31

550

30

-1

34

30

11.7%

30

600

28

-2

34

28

17.6%

28

650

25

-3

33

26

21.2%

22

700

22

0

28

23

17.8%

28

750

21

-7

31

17

45.2%

20

800

13

-7

22

15

31.8%

22

850

14

-8

26

17

34.6%

21

900

15

-6

24

16

33.3%

CCL011
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24

950

16

-8

28

19

32.1%

18

1000

12

-6

19

13

31.6%

PXRF Analysis of Fabrics, Source Clays and Decoration:
Portable XRF (pXRF) was selected to explore the chemical composition of both
artifacts and raw materials in order to understand better their properties and, once this goal
was achieved, to correlate these results with the manufacturing techniques that could have
produced these chemical signatures. Here I present the results of the pXRF on 98 samples
taken from Corinthian pottery from the Subgeometric and Early Protocorinthian period to
the Late Corinthian III period, as well as 178 samples from 11 claybeds in the vicinity of
Corinth.
Methodology and its Limitations in the Study:
The research protocol designed for the pXRF analysis of Corinthian wares and the
methodological and epistemological debates regarding the application of this technology
have been described in Chapter 5, and it is not necessary to review them again. It is
important, however, to take into account a series of factors that have conditioned the
acquisition of data for this study, in order to interpret properly the results and the conclusions
derived from it. As I stated before, the reason for relying on pXRF technology was its nondestructive capabilities as well as its portability, allowing for the acquisition of a large
dataset without the need of moving samples out of the museum or requesting additional, and
very difficult to obtain, permits for destructive sampling. These bureaucratic limitations are
especially strong when the analyses are carried out on complete or almost complete vessels;
although these artifacts provide the most accurate chronological framework for sampling,
their preservation state prevents its use on destructive analyses. Chronological questions play
an important role in my interpretation of the results, so relying on pXRF technology allowed
me to work with vessels that using any other technique, would have been not possible to
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sample. A complete catalog of all artifacts sampled, with photographs including the spot
where the samples were recorded, can be found in Appendix 3.
This research approach allows us to solve the problem of sampling Greek ceramics
by taking the technology inside the museum rather than the finds outside, but it must
confront as well a series of limitations. The most important, and most relevant for this study
is the absence of a calibration sample. Although the unit was configured to optimize the
analysis of ceramic materials, as described in the methodology section, these devices are
usually exposed to a calibration sample with a previously tested chemical signature in order
to allow the built-in software to provide not only the element counts but also the proportion
of those counts with regard to the total of each sample tested. The pioneering nature of this
study prevented, however, the use of a calibration sample from local materials tested with a
different technology since this information is not yet available for the study area, and
although all samples were taken under the exact same settings, the results needed to be
processed before statistical analyses were carried out. Thus, in order to compensate for the
absence of a calibration sample, total counts were transformed into percentages in order to
compare the relative proportion of elements in each sample. Tables 6.13-14 presents a
sample of this process, with the counts and percentages of pXRF samples 40-42, obtained
from KP64, a Middle Corinthian Kotyle. Figures 6.16-18 show the spectra graphs obtained
for each of them.

Table 6.13: Net counts for gloss, fabric, and paint samples from KP64, MC Kotyle.
Al

Si

K

337

4139

KP64 fabric 1
KP64 paint 17

KP64 gloss

Ca

Ti

Cr

Mn

Fe

17774 26086

4923

389

1960

5070

4926

44094

6528

609

4007

9482

11301

4594

611

Ni

Cu

Zn

Sr

Others

162496 1173

148

532

35

18

1911

154322 1226

298

750

22

26

2345

342489 766

205

472

88

41

Table 6.14: Percentages for gloss, fabric, and paint samples from KP64, MC Kotyle.
Al

K

Ca

Ti

Cr

Mn

Fe

Ni

Cu

Zn

Sr

0.15 1.88

8.08

11.86

2.28

0.18

0.89

73.86

0.53

0.07

0.24

0.02 0.00

KP64 fabric 0.01 2.31

2.24

20.06

2.97

0.28

0.87

70.22

0.56

0.14

0.34

0.01 0.00

KP64 paint 0.01 1.06

2.52

3.01

1.22

0.16

0.62

90.99

0.20

0.05

0.12

0.02 0.00

KP64 gloss

Si
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Others

Considering the controversy that characterizes the use of pXRF in archaeology, one
of the main goals of this study was to guarantee both the replicability of the sampling and
the strength of the dataset. In order to achieve the first goal pictures of all artifacts sampled
were edited to include the number of each sample in the catalog, as Figure 6.15 exemplifies
for KP64, allowing other researchers in the future to take samples from the same spots with
this or any different technology. These images and those obtained from the internal camera
of the pXRF have been most useful during the interpretation of the statistical analyses
carried out on the dataset. Some vessels were chosen for analysis due to their uniqueness in
the archaeological record, but their condition, due to the size of their decoration or their
preservation state, did not offer the best guarantees regarding the reliability of the data. This
problem was especially common on paints, since in some cases the strokes were not broad
enough to cover the whole sample area. This problem is better illustrated by samples 27 and
37 (Figures 6.19 and 6.20) the first a thin white line of calcium-rich paint, and the second a
small and light stain of red accidentally dropped in the lower part of a kotyle. As can be seen
in the images, the sampled areas are not large enough to cover the entire sensor of the pXRF
device; in consequence, the readings include the chemical elements of both the paints
sampled and the fabrics and glosses visible as well in the images. Despite this problem I
decided to include all samples in the first statistical tests in order not only to find patterns on
the data for the different components analyzed, but also to explore the effects these samples
could have on the results.
Multivariate Statistics on Fabrics, Paints and Glosses:
Results obtained through pXRF tests were processed using PAST statistical software
for data on the fabrics, paints and glosses. The dataset included all 98 samples and all values
recorded on low_Z for all readable elements: Al, Si, K, Ca, Ti, Cr, Mn, Fe, Ni, Cu, Zn, Sr,
Zr, Mb, Rh, Sn, Sb, Ba. The absence of a vacuum machine for the use of the pXRF, however,
affected the readings of Al and Si, which the device has difficulties to detect. The high
values of Fe, especially in the fabrics, represent the ability of the pXRF to read Fe better
than Al or Si (Speakman et al. 2011). The samples of fabrics, glosses and paints were
obtained from a selection of vessels that represented all different decorative styles for the
167

period covered by this research. Each sample represents a fabric, gloss, or paint (when
present) of these selected pieces. Principal Component Analysis (PCA) was conducted in
order to find hypothetical variables that account for the variance in the data. It is important
to remember that multivariate statistics, and PCA in particular, are exploratory tools,
subjected to the interpretation of the researcher and, especially in the case of pottery
analysis, to the internal variability of the clay deposits. Despite these limitations, the data
obtained from the Corinthian samples present interesting results.
The results of the PCA analyses carried out on both the artifact and clay samples
show very high Eigenvalues for PC1. In fact 93.717% of the variance can be explained by
PC1 alone. A quick look at the tables shows clearly that all samples are, in different
proportions, a mixture of Ca and Fe. The third most common element, K, seems to be
important for distinguishing between paints and glosses.
Table 6.15: Eigen values for PCA of pottery samples (Bootstrap N 9999).
PC

Eigenvalue

% variance

Eig 2.5%

Eig 97.5%

1

166.071

93.717

91.625

95.479

2

10.138

5.7211

4.0075

7.7582

3

0.533919

0.3013

0.19976

0.46267

4

0.314735

0.17761

0.097429

0.25362

5

0.0892619

0.050372

0.028004

0.071475

6

0.0247705

0.013978

0.0073541

0.01898

7

0.0228219

0.012879

0.0044183

0.024396

8

0.00563553

0.0031802

0.0018825

0.0041749

9

0.00319189

0.0018012

0.0010798

0.0022621

10

0.00107709

0.00060782

0.00034336

0.00082646

11

0.000930477

0.00052508

0.00024216

0.00072518

12

2.52907E-05

1.4272E-05

4.5743E-06

1.9522E-05

13

5.93888E-06

3.3514E-06

1.6356E-06

4.1475E-06

14

1.21752E-06

6.8707E-07

3.9192E-07

8.4301E-07

15

4.9998E-08

2.8215E-08

1.3453E-08

4.0575E-08

16

1.11014E-08

6.2647E-09

1.6968E-09

1.0064E-08

17

8.9874E-29

5.0717E-29

0

6.5587E-29

18

0

0

0

1.0533E-28
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When the samples obtained are plotted using PC1 and PC2 we can see how, with
some exceptions that I will analyze in more detail later, the different groups tend to cluster
together (Figure 6.22). Since their position in the plot is dependent almost exclusively on the
proportions of Ca, Fe and K in their composition I decided to produce bivariate scatterplots
for these elements. In Figure 6.23 we can see the samples organized by the relationship
between Fe and Ca, the two most common elements in their composition. Despite the
exceptions mentioned before, the plot shows how paints have high Fe concentrations and
how the glosses and the fabric do not overlap in the majority of cases. Potassium, as I
discuss later into more detail, seems to be force that pulls all these groups apart from each
other. These results are in fact a very important discovery, because it contradicts the previous
assumption, based mostly on the comparison with Athenian wares, that the recipes used to
create the slip on these vessels were just a levigated form of the clay used for the fabric. It
also shows significantly higher levels of Fe when compared to the fabrics, an important issue
regarding the sourcing of raw materials if we take into account that Corinthian clays,
especially unprocessed samples, are characterized, as I discuss later in the chapter, by
extremely high contents of Ca, which affects their workability and firing properties.
Another important pattern emerges when K is analyzed. The results for Fe/K and Ca/
K are plotted in Figures 6.24 and 6.25 respectively, and they both show a mirrored pattern
with regard to the distribution of samples. Thus, fabrics and paint switch positions with
regard to the high/low contents of Ca and Fe, with the gloss samples somehow occupying a
middle position and, more importantly showing higher contents of K than the paints and the
fabrics. This is another important find in the dataset because it indicates that K is present on
the gloss not because of being also present in the clay but because it was added by the potter.
I explore later in the chapter the implications for the addition of K to the gloss with regard to
the production of Corinthian pottery and the possible sources for this element, but it is
important to mention that K is a very common flux in the production of glazes, and its
presence in the glosses, as well as its absence in the paints and the fabrics, indicates a
decision by the potter to create a slip that was able to start sintering at the range of
temperatures the kilns of the period were able to achieve.
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We can conclude after this first analysis that Corinthian potters had different recipes
or fabrics, slips/glosses and paints, especially in the case of the last two, for which they
needed to rely on external sources of Fe and K.
Despite these general tendencies, if we study carefully the previous figures we can
observe how there are still several samples that seem not to fit to the general pattern. In
Figure 6.26 I have highlighted those which seem to divert from the tendencies of the rest of
fabrics, glosses and paints.
In the case of paints, for example, we can see how samples 027, 037, 057, and 069
are shown closer to the fabrics than the gloss samples or other paints. However, a careful
examination of the catalog (see Appendix 3) shows that in the case of 037, 057 and 069 we
are dealing with small stains of paint that do not cover the entire sampling area, while 027,
presenting the same problem, is also a sample of white paint, not red paint, so the Ca content
can be expected to be higher. The case for samples 026 and 052 is similar, with the paint
covering circa half of the sampling area, although the values might indicate a higher content
of K, in the case of sample 026 (paint is applied over slip) and Fe in the case of 052. Finally,
glosses are applied more extensively on the vessels, so the area sampled tends to cover the
entire surface of the sensor. Sample 097 belongs to a SubGeometric vessel that was covered
by a light coating of red paint, not as decoration but as a result of the use of the vessel as a
container of red paint, and this might have distorted the readings, since gloss and paint are
present at the same time in the sample. Finally, sample 020 belongs to a lid of the
Transitional period that misfired and presents an almost faded slip. The device settings that
provided reliable readings for other misfired samples and even a gloss (sample 017) in the
same lid, might not be adequate due to the excessive thinness of this particular sample,
overemphasizing the presence of the Ca in the gloss.
There are other samples that, while not presenting the issues regarding their
acquisition described above, do not seem to follow either the general tendencies observed for
each of their categories. Starting with the fabrics, most of the samples concentrate on the left
of the scatterplot but for three samples: 078, 085, and 092. In the case of 078, this is
explained by the fact that this is not a Corinthian pot but a fabric sample from an Athenian
Red figure kylix made with bright orange clay (most probably an illite-rich clay, as all
170

Athenian pots) characterized by high levels of Fe (82.30%) and very low levels of Ca
(8.73%). The reason for sample this single import find at Corinth was to offer a comparison
between the fabrics and glosses of both manufacturing centers with data acquired with the
same technology and protocols. Sample 085, on the other hand, is a Corinthian vessel, a
misfired aryballos manufactured not with the usual yellow buff clay but with a Fe-rich fabric
that fired an intense orange (see Figure 6.30). Both the style and the fact of being a test-piece
indicate a local origin, and the clay could have come from some of the pockets of terra rossa
available in the area (see earlier section on clay survey). This is also a good example, as I
have mentioned above, of the bias of the pXRF technology, in the absence of vacuum,
towards reading Fe instead of other elements such as Al and Si.
Sample 092 corresponds to the interior of a MC kotyle that was recycled as a testpiece before the incisions were applied to the slip. A similar sample was taken on the
exterior fabric of the same vessel, but when plotted both present a rather different
composition: a reminder of the high variability clays and fabrics produce in this kind of
studies and of the caution that must be applied during data acquisition and interpretation.
Finally, regarding sample 054, a paint recorded from a Late Corinthian II kotyle,
there is nothing on the data acquisition that could explain its inclusion in an area dominated
mostly by the glosses, but as I discuss more extensively below, a series of changes seem to
take place in the Late Corinthian III period that point at an abandonment of the recipes and
techniques that characterized the Protocorinthian and Early and Middle Corinthian periods; a
variation in the recipe of the paint might explain this particular case.
The results on the distribution of glosses are much more significant. Three of the
samples (01, 062, and 073) are outside the 95% interval of confidence in Figure 6.31. There
is nothing in the acquisition of these samples that could explain their distribution. Their date,
however, is very significant, since all of them belong to the Subgeometric and Early
Protocorinthian periods. This separation from the rest of the glosses from later periods is the
first indicator of a phenomenon that I describe in full detail later in the chapter: the
introduction of a new recipe for the elaboration of the slip at the same time that the Black
Figure technique is developed for the first time at Corinth.
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Considering the issues described for some of the samples in these last paragraphs,
another PCA test was performed on a dataset where the outliers were removed (see Figure
6.32), resulting on clearer groups that support the general interpretation of the different
recipes for fabrics, glosses and paints. The outcome of the pXRF analyses has gone beyond
the expectations of the original research, reassessing several models of interpretation held on
the manufacturing of Corinthian pottery. In the next paragraphs I try to illustrate these
points, providing further evidence to sustain the new models and drafting the new steps that
need to be added to the manufacturing process of Black Figure wares.
The first point to note on the distribution of samples in Figure 6.32 is that, in general
terms, these fit where they were expected to do so, that is, a high Ca clay as the Corinthian
fabric clusters at one side of the graph, while the Fe-rich paint clusters on the other, slightly
overlapping with some of the values on the gloss, which occupies a middle ground but
tending towards the values of the paint. This would be in itself not very significant but for
one thing: based on a long-standing tradition of analysis of Corinthian gloss inspired by the
results for Athenian wares (Richter 1923; Cianchetta et al. 2014; Walton et al. 2013;
Schreiber 1999), the slip that creates the black gloss on Corinthian pottery was considered to
come from the same clay that constituted the fabric of the vessel. The results show that in the
case of Corinthian pottery that was not the case: whether the base for the slip was made of
the same clay that the one used for the fabric, or not, these results clearly demonstrate that
the Corinthian potter was in need of other raw materials for the elaboration of the slip, and of
course the paint, and that the Athenian model of manufacturing that solely required the
levigation of the fabric clay to obtain the slip cannot be applied to Corinth after the EPC
period. Thus, the recipe for the slip and the fabric at Corinth are clearly distinguishable.
Almost, but not all glosses, fit into this model, but these divergent samples provide an
additional pattern to consider in this study: the slip used before the adoption of the Black
Figure technique was based on the same clay as the fabric, which means that the adoption of
the Black Figure technique was accompanied by the development of a new slip recipe. In
Figure 6.33 we can observe how three gloss samples fall in between the distribution of
fabrics. The date for these samples is EPC (001 and 073) and SubGeometric (062). Not all
EPC samples follow this pattern, and in fact 004 and 005 show very high values of Fe
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content, but none of the samples dated later than the MPC period, that is, none of the
samples decorated with the Black Figure technique show a recipe for the slip similar to those
of the EPC and SubGeometric.
The use of a black gloss for decoration was not a novelty introduced during this
period, so in order to explore the significance of the adoption of a new recipe for the slip in
the MPC period six samples recorded (two glosses, two fabrics, and two paints, samples
099-104) from two different earlier Mycenaean vessels made at Corinth were included in the
study. We can see how the chemical composition of the Mycenaean gloss is similar to the
EPC (001 and 073) and SubGeometric (062) samples mentioned above, but the paint
samples do not match the composition of paints from later periods. Based on these results it
can be concluded that the red paint that will characterize the polychrome Black Figure style
is not adopting a past recipe for the red paint but, as in the case of the gloss, adopting a new
one.
In order to explore the relationship between the two different recipes of slips a
Ward’s cluster analysis was run on the gloss samples, the result of which is presented in
Figure 6.34.While EPC samples can be found at both sides of the cluster, all samples dated
from the MPC onwards belong to the same group, reinforcing the idea of the adoption of a
new method for the preparation of the slips. The presence of 004 and 005 in the other major
group of glosses can be interpreted as a transitional phenomenon, in which the old traditions
are gradually being abandoned and a new recipe for the slip, alongside the extensive use of
the incision as a decorative element, is being adopted. In fact, if we compare the content of
K in 004 (1.88%) and 005 (5.81%), we can observe how the first one is rather close to
samples from the “old recipe” while 005 is clearly in the range of the new one. This
reinforces the interpretation of EPC as an experimental period, in which potters are testing
slips with different elements, until finding the right proportions of Fe and K that will
characterize the MPC and the advent of the Black Figure.
If the composition of the slips for both periods is significantly different, as the
previous results indicate, then it becomes necessary to explore where this distinction lay, not
only between them, but also in relation to the paints. Both elements, glosses and paints, are
characterized by a high Fe and a low Ca content, which is exactly the opposite of the
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composition of Corinthian raw clays. As we have seen earlier in this chapter, the clays of
Corinth have a very high value of Ca; in fact, previous research has deemed them useless for
manufacturing pottery. I return to this problem of clays and fabrics later, since I want to
explore first what motivates the difference between glosses and paints. In Figure 6.35 we can
find a representation of the distribution of K values in the three main groups of analysis. We
can see how there is a clear difference in the content of K between gloss, on one side, and
fabrics and paints on the other, despite the fact that in the gloss we are including the samples
for both recipes of slip described above. It is also interesting to note that the two outliers
visible in the “Paint” box correspond to the two samples of Mycenaean paint, which
reinforces the idea that not only the composition of the slip but also that of the paint changed
with the adoption of the Black Figure technique.
If we break the sample of gloss by period, we can observe how the values of K after
the adoption of the BF technique are significantly higher than those that predate this
transition (Figure 6.36). Furthermore, the decline in the production of BF decoration at the
end of the LC period coincides with a decline of the value of K in the mixture of the slip;
once again, a change in the composition of the slip seems to correlate to a significant change
in the decorative patterns. It is interesting to note as well the high content of K in the
samples taken from test-pieces, a pattern not surprising if we realize that the slip applied to
them is a concentrated mixture of the substance used for decoration.
In order to understand the origin of K we must first analyze the composition of the
clays sampled at Corinth, and how they differ from the composition of the fabrics. Figure
6.37 shows the results of the PCA carried on the artifacts and the clays sampled in the
vicinity of Corinth, each sample representing one of the experimental tiles described earlier
in the chapter that survived the disintegration caused by the high content of Ca. It is
precisely because of this high content of Ca in the raw clays that all these clays have been
discarded for the manufacturing of pottery in the previous literature on the topic (Newton et
al. 1988; Whitbread 2003; Farnsworth et al. 1977; Farnsworth 1970).
There is no question that a high content of Ca will cause the raw clays to be useless,
as the collapse of most of the tiles at temperatures over 700-720ºC demonstrated. But there
is something these researchers are not accounting for, which is a rather common tendency
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when the craftsmanship of the potter is not included in the interpretation of the results: the
content of Ca can be reduced by treating the clay before manufacturing the pottery. In one of
his classic publications on the Kalinga potters of the Luzon (Philippines), William Longacre
(1985) illustrated the effects of sea water and aging in calcium-rich clays, and how this
process diminished the levels of Ca and increased workability. Same conclusions were
reached by Shepard (1956): the humidity and the lack of direct sunlight, as well as the
addition of urine or feces, favors the action of bacteria, increasing workability and reducing
the presence of Ca in the clays. The statement that Corinthian clays are not suitable is
contradicted in fact by two of the samples in this study, CCl001 from a clay quarry exploited
for the manufacturing of roof tiles, and CCL011, a very refined clay that is quarried today by
heavy machinery and transported by road to Thessaloniki, in northern Greece, c. 600 km
away from Corinth. It could be argued that the use of these clays is only possible due to the
use of modern, industrialized treatments of the clays that are able to compensate from the
chemical deficiencies of the raw product. However, a PCA analysis of the clays and fabrics
sampled, after excluding the values for Ca, shows that clays and fabrics are not only much
more similar than expected, but in some cases overlap (Figure 6.38), a result reinforced by
the fact that these claybeds at Corinth are virtually absent of inclusions. Some of the clays
that performed best in the mechanical analyses carried out in the previous chapter, such as
CCL001, CCL007, CCL009 and CCL011 are among those closer to the fabric values. Even
more significant for this study is the presence in this group of the samples taken in the
vicinity of the Potters’ Quarter. These results, however, do not explain the higher values of
Fe and K in the glosses and paints (see Figure 6.39), so although a pre-treatment of the clay
may account for an improvement in the workability of the clay, we need to look somewhere
else for the source of Fe and K in the samples.
Before exploring the implications of the results of these analyses for the origin and
development of the Black Figure technique at Corinth there is one last point on the results of
the pXRF that deserves attention. When sampling the clay deposit close to the Potters’
Quarter three different types of clays were discernible: a weathered clay with organic
material and small pebbles integrated in the matrix, (PQ001), a matrix of very fine clay
resembling those of CCL007 or CCL011 (PQ002), and finally, inserted in the matrix,
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nodules of varying size (<1 cm to >4 cm) of what appeared to be, and was later confirmed
by the pXRF, yellow ocher (limonite, PQ003). This iron-rich natural pigment, despite being
relatively common in nature, was never reported in the vicinity of Corinth by the several
studies that have analyzed Corinthian clays in the past, and no other traces of yellow ocher
were found in any of the samples taken for the present study. It seems to appear, as far as we
know, only on the vicinity of the Potters’ Quarter. In Figure 6.38 we can see this sample
(PQ003) as an outlier of both clays and fabrics, undoubtedly due to the high proportions of
Fe (85.31%) and low proportions of Ca (5.69%) and K (0.04%). When this sample is
included with the data obtained from the artifacts (see Figure 6.40) we can see how it
comfortably fits among the paints, of which it clearly was a constituent component. Nodules
of ocher, especially the larger ones, are easy to collect and sort by hand, allowing for the
processing of this iron-rich material in the elaboration of paints and, as I discuss in the next
section, perhaps slips as well.
Performance of the Raw Materials:
The results of the pXRF analysis on the clays collected around the site confirm the
results of previous works that concluded that the very high content of Ca prevents their use.
Macroscopically, Corinthian clays appear to be adequate for pottery manufacturing, due to
their finesse and the virtual lack of inclusions of any type in most of them. Forming is
relatively simple, although some experiments throwing clay on a turntable showed that it
tends to dry out very quickly, making the task more difficult. But the high content of Ca
prevents any firing over 750ºC, which makes the necessary transformation of the slip into
gloss by the sintering of the clay lattice not possible (Stephens et al. 2015). Whitbread is the
only author that proposes some strategies for increasing the workability of the clay. He
pointed out that, despite the content of calcium carbonate, Corinthian clays could be worked
by potters to make them endure the firing temperatures required for the Black Figure
technique. He suggested, based on ethnographic Mediterranean parallels, three possible
strategies for increasing the workability of the clay: reducing the firing temperature, a
strategy apt for coarse wares but not for slipped wares, since sintering requires high
temperatures; the addition of salt for 1% of the total volume of the clay, although this will
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only avoid the spalling, but will not reduce the content of Ca in the spectrum, and, finally, a
process called docking, where objects are soaked in water immediately after being fired.
Regarding docking, in a series of experiments run parallel to this research I produced
replicas of Roman tiles for their use as new pavement for the restoration of the Roman baths
located south of the agora of Corinth. As part of the performance test for these tiles some
samples were docked in water and tested against tiles from the same batch. All tiles were
fired at 750ºC, and while the standard tiles could be broken with bare hands, those docked
just after being retrieved from the kiln required the use of steel tools to be broken. According
to Klemptner and Johnson (1986:252, 258) this process leaches out Ca while retaining the
shape of the bricks, which could also explain the white concretions observed on the surface
of the fabric after cooling down.
There is, however, is a strategy not considered before for the improvement of
Corinthian clays: aging. The action of bacteria significantly affects the composition of clays,
especially the amount of Ca present in the sample. Farnsworth (1970) stated that, if not for
the Ca, the content of Fe was high enough for allowing the transformation of the slip into a
gloss. All authors agree, at least tacitly, that Corinthian finewares were not made with the
terra rossa or the white clays of Acrocorinth, and the data on the lignite marls, as we have
seen, presents a high variability. Thus, rather than looking for a clay that matches the fabric
we should start thinking about how we can make the clays we have available to work. Aging
can be helped by the addition of urine or feces to the raw material. The urea acts as a
peptisation agent and gets absorbed between layer stacks, allowing the platelets to slide more
easily (Heimann and Maggetti 2014:38). Bacteria adds to this process by eliminating part of
the content of Ca, and there are examples in the ethnographic record of the use fermented
products, such as yogurt, vinegar, or beer, used for increasing the workability of clays (Rice
1987:63).
If we were able to eliminate the problem of the Ca, then no apparent issues seem to
exist for the large scale exploitation of an otherwise very soft, clean of inclusions, and
workable clay. No previous studies have considered the possibility of the clay being
processed before manufacturing. As with the addition/removal of non-plastics, processing
the clay for increasing its workability has been extensible recorded in ethnographic studies
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but it is still very difficult to assess in the archaeological record. The main problem dealing
with calcium carbonate is the specific gravity. Since calcite’s specific gravity is 2.93 and that
of clay, although variable is only slightly less, it is virtually impossible to separate these two
components by settling (Farnsworth et al. 1977:460). This implies, first, that if the clay had
present nodules of calcite as those described for CCL005 and CCL006, small inclusions will
not removed by settling (although testing of clays showed that large fraction can be removed
by hand), and this will cause spalling. Examples of this were abundantly recorded in the
analysis of artifacts from the site. Secondly, the inability to separate calcite from clay by
levigation, and the virtual absence of macroscopic inclusions make settling pools
unnecessary in the manufacture of pottery in this region. These pools are large consumers of
resources, especially water and space in the workshop area, and they are also one of the main
indicators for archaeologist of the presence of a pottery workshop. Corinthian workshops
presented no examples of these installations, which indicates they did not use the technique
of processing the clay in settling basins prior to work. Future research needs to focus more
on the study of several pretreatments of the clay rather than trying to locate a claybed that
matches the fabrics of Corinthian ceramics.
Summary and Interpretation:
The results obtained from the pXRF analysis of Protocorinthian and Corinthian style
artifacts, as well as the local claybeds, allow us to lay out a new model for the adoption of
the BF technique that is more dependent on the availability of sources to the potter. It could
be argued that for the adoption of the Black Figure technique no change in the composition
of the slip was necessary, since as long as the slip sinters into a gloss the potter can produce
the desired decorative effect. And despite this, when the data on the different periods is
plotted we can observe how specific patterns, recipes in the elaboration of clays, slips and
paints change almost overnight between the end of the EPC and the beginning of the MPCI.
Starting with the fabrics, we observe a consistency in the results that indicates the use
of the same techniques for processing the clays at least from the EPC and Subgeometric
period and, if the data on Mycenaean can be expanded in the future, even the end of the
Bronze Age. This is not surprising if we consider that potters of all periods had to work with
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the same raw material, even up to the present day, and that all of them would realize that
their clays, if not processed adequately, would be useless at temperatures over 700ºC. That
some sort of processing took place seems to be supported by the patterns of distribution of
clays and fabrics once Ca is removed from the analysis. Aging the clay could explain the
significantly lower content of Ca of the fabrics compared to the natural clays, but further
experiments on clay processing are needed to test this hypothesis and to understand more
accurately the processes of aging in calcareous clay. While new data is acquired, the results
presented here confirm that, rather than discarding these unprocessed clays, we should center
our efforts on explaining how Corinthian potters could have modified their composition to to
make them suitable for forming and, especially, firing.
While the composition of fabrics remain stable through time the composition of the
slip, and the subsequent macroscopic characteristics of the gloss, change radically with the
adoption of the Black Figure technique. Glosses that predate the new style are characterized
by a low level of K, which can actually explain why many glosses before MPCI tend to
present a dull brownish-black color rather than the deep thick black of later productions: a
higher content of K would facilitate the sintering of the slip during the reduction stage of
firing. That the levels of K are related to the sintering of the slip is further supported by the
fact that paints show roughly the same levels of K that fabrics, probably because pigments
were mixed in a base of clay before their application. When ocher is applied the desire of the
potter is to produce red, and thus sintering, facilitated by a high content of a fluxing agent
such as K, must be avoided. The high levels of Fe and K contained in the gloss samples
dated after the EPC do not correlate with any clay sampled in the region. Rather than
assuming again we are missing the source of that clay we should start considering how
potters mixed their materials to obtain the desired result. The clay sampled in the vicinity of
the Potters’ Quarter, with its iron-rich nodules of limonite, could have provided a slip much
richer in Fe just by grinding the clay matrix and the ocher together, but this does not explain
the source of the K.
A possible solution would be the mixing of wood ash in the slip. Ash glazing, which
is well attested in the ethnographic record, can provide the slip with K2O and MgO, but as
Heimann and Maggetti (2014:52) point out, during washing most of the easy soluble
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potassium compounds will be removed, increasing the relative amount of Ca. A possible
solution for this would be to wash the ashes alone, dissolving the K and then using that
“enriched” water to process the slip. There is, however, another possibility based on the use
of a by-product of olive oil production, which was not only a staple food in the region, up to
the present day, but also an essential element in luxury perfumed-oil industry. In recent years
several Spanish scholars have analyzed the possible use of alperujo, a mixture of the solid
parts of the olives and olive oil lees (alpechín), as a possible source of biofuels or fertilizers
(Nogales et al. 2011; Miranda et al. 2008). Both residues, especially the liquid alpechín, are
highly contaminant and need to be processed before being disposed, but they also present
very high levels of K in their composition. Cato the Elder, the Roman author of the 2nd c.
BCE, recorded the collection and use of alpechín (De Agricultura 91-103) as fertilizer,
fodder for cattle and for the curing of leather and metal and clay vessels, among others.
Although there is no reference to its use in pottery manufacturing, its high K content and its
acid pH (5.4), as well as its availability, make it a plausible candidate for the preparation of
the slip. Mixed with the clay and the limonite, its acidity would facilitate the process of
defloculation while its high content in K would provide the necessary flux to grant a
successful sintering during firing.
Again, although the specific technique needs to be tested in an experimental setting,
the data provided above not only make this scenario plausible, but indicate unequivocally
that the composition of the slip and the fabric were different. This means that the slip, once
again as opposed to the Athenian model, was not obtained by levigation alone, and this could
explain why levigation basins, which in other areas settled by Greek people are the most
clear indicators of the presence of a pottery workshop, are completely absent in the
Corinthia: a clay virtually free of inclusions and slip prepared by mixing the clay matrix and
the ocher nodules of a specific deposit do not require these structures that consumed a large
amount of water and deprived courtyards of the workshops of useful space.
Even misfires can help us to understand better the chemical reactions occurring on
the slips during firing. Samples 017 and 020 were both taken from the same lid, but as it can
be seen in Figures 6.42 and 6.43, while the first one fired in a black gloss, the second failed
and presents a pale orange color. These misfires are usually attributed to a blast of oxygen
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getting into the kiln and reoxidizing the area before the sintering is complete. Without
discarding a failure in the three stages firing, it is also interesting to note that, when
comparing the readings for both areas, sample 017 presents a 6.42 % of K content, while
sample 020 only a 1.36%. This could have been a contributing factor in the slip failing to
sinter and seal the CO2, turning back to a pale orange color during the reoxidising stage. The
different chemical composition of the slips as opposed to the fabrics is a contributing factor
to the tendency of Corinthian glosses to peel off from the vessels due to the differential
shrinkage of both materials, a phenomenon much less common on Athenian pottery, where
fabrics and glosses where obtained from the same clay.
The last element to consider is the paint. Its manufacturing process is rather simple,
and everything seems to indicate that limonite nodules were ground and mixed with the
same clay used in the fabric to obtain a range of red to purple hues after firing. The low
amount of K, and the larger particle size of the paints as opposed to the slips as demonstrated
by the analysis of Corinthian decorative techniques by Jay Stephens and his colleagues
(2015) prevented the sintering of the mixture during the reduction stage of firing. This same
study also showed that the variability in the hues of the paint is directly related to the
average percentage of a variety of oxides in their composition (Stephens et al. 2015:see
especially Table 2). The extensive use of paint, and the polychromy technique are introduced
as well during the MPCI period, and although we have no samples to compare with for the
EPC and earlier periods (with the exception of the significantly different paints dated to the
Mycenaean period), this very absence of paints is another indicator of the important
technological and stylistic changes that are happening at this time. As opposed to slips, that
can be obtained from any clay, paints require the present of a pigment, in this case the
yellow ocher obtained in the vicinity of the Potters’ Quarter. Thus, although it could be
argued that red paint was not used prior the MPCI solely on artistic and stylistic grounds, we
cannot forget that this decision is also conditioned by the access to sources: knowing
whether pigments were available is as significant as knowing if potters were interested in
using pigments on their products.
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The Behavioral Chain and the Production of Pottery at Corinth:
The last section of this chapter combines the results of the previous analyses with the
result of the macroscopic analyses carried out in a selection of 557 fragments of vessels and
wasters recovered from the excavation of the Potters’ Quarter. We have at Corinth the
advantage of the pictorial representation of pottery manufacture preserved in the
Penteskouphia pinakes, which have been repeatedly used to illustrate different steps of
manufacturing, but not often analyzed as a whole set (von Raits 1964). The results of this
research, however, combined with a more detailed analysis of the excavation records
provides us a more complete, much more technical picture of the manufacturing processes
that took place in the Corinthian workshops. The technical decisions described here will be
essential not only for understanding the manufacturing process but, as explained in the next
chapter, the historical circumstances that led to the establishment of these workshops and the
development of the pottery industry at Corinth. Figure 6.44 shows the behavioral chain of
pottery manufacturing as designed for this research.
Acquisition of Raw Materials:
Clay for pottery production at Corinth was quarried in the vicinity of the site. Despite
the debates regarding the location of suitable beds in the region due to the concentration of
Ca on the samples, the visual evidence of the pinakes and the results of the pXRF analyses
indicate that local claybeds were quarried for both the fabric and, in the vicinity of the
Potters’ Quarter, the pigments necessary for producing the paints and enriching the slips. The
tools used in this task, and sometimes depicted in pinakes (see Figure 6.45), include pick,
baskets and shovels, in no manner distinctive from agricultural iron tools of the period, that
on occasion have been found during excavations (see Figure 6.46). Finally, the architectural
tiles and cooking wares that Corinth will keep producing, with great success, during the
classical period required the use of a special temper, mudstone, that was readily available in
the slopes of Akrokorinth and other patches of shales-chert formations of the Middle Jurassic
in the area including, significantly, the area around Penteskouphi.

182

Preparation of Raw Materials:
The results regarding this step in the process of pottery manufacturing are perhaps
among the most relevant in this study. The traditional perspective on the rejection of the Carich Pliocene marls as a source of raw material is derived, as I have stated earlier, from the
absence of the figure of the craftsman in the design of most analyses. The tests carried out
with clays sampled in the region have allowed us to explain the absence of settling basins in
all workshops excavated in the region, regardless the period. These space- and resourceconsuming structures are not required for making the raw clay workable, and kneading in
small holes as those excavated in the courtyard of some workshops. Aging the clay remains
the most plausible scenario for the reduction of Ca content in the fabrics, but further
experiments are needed to test this hypothesis.
Another important raw material used in the manufacturing of coarse wares and
architectural elements such as roof tiles was mudstone. Mudstone is readily available in
small but accessible patches, and although no visual representation of its use is preserved on
the Penteskouphia pinakes, experimental tests present sieving as the most plausible way of
processing. While working on a parallel project for the manufacturing of replicas of
rhomboid tiles for the conservation of a Roman bath, I collected mudstone from the outcrop
on the slopes of Akrokorinth. As a general rule, it is considered that, when temper is
processed (usually by crushing) before its use the particles present sharp edges, while a more
rounded shape indicates fragmentation by natural processes and sieving. Considering the
appearance of the temper in Corinthian coarse wares I proceeded first to hammer the
samples collected in a steel anvil, but despite repeated efforts it was not possible to obtain
the desired size in any significant amount. After reexamining the archaeological artifacts and
the outcrop I concluded that the most plausible explanation consisted of sieving the small
fraction accumulated by erosion on the lower parts of the deposit (see Figures 6.47 and
6.48).
All clays at Corinth are characterized by a fine particle size. When soaked in water in
order to homogenize the water content they disperse leaving almost no visible inclusions,
which facilitates greatly the work and prevents the use, as stated above, of levigation basins.
Aging the clay, however, might have required space for long-term storage, and some of the
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structures excavators of the Potters’ Quarter identified as shops (Stillwell 1948:15) might
have been in fact storage areas for raw materials and or the drying of pots.
Forming the vessel:
This section of the manufacturing process can be divided into three different
steps: primary forming, secondary forming and surface treatments. The first two are
sequential, but the third one can occur at any given time. By primary forming I refer to the
process of transforming a lump of clay into a shape that resembles the finished vessel. If the
piece is made of more than one part then it is necessary to allow the first piece to dry so it is
able to hold the weight of the added pieces. The types of primary forming are pinching,
coiling, slab-building, molding and throwing. Secondary forming refers to the step in which
the shape is completed and the relative proportions of the various parts of the vessel
established. The types of secondary forming are turning, scraping, beating, trimming
throwing, coiling and joining. Finally, surface treatments change the texture of the vessel and
enhance its aesthetic character. The techniques include scraping, smoothing, polishing,
burnishing, applique, incising, impressing, carving, slipping and painting. This step
constitutes the main difference with other studies in pottery manufacturing, which consider
surface treatment/decoration to be a different and independent part in the sequence.
However, I agree with Rye who wrote that: “The decorative techniques are part of the
forming sequence because they are tied intimately to the varying properties of clay bodies as
they dry and may be completed before secondary forming processes begin. […] Surface
modification does not involve materials other than the clay body from which the vessel is
made. This differentiates it from decorative processes that employ different materials (such
as pigments, slips, glazes and organic coatings.” (Rye 1981:62)
It could be argued that despite Rye’s technological statement, when a potter is, for
example, incising a pot, (s)he is doing it with an aesthetic/symbolic value, and in
ethnographic and traditional pottery literature craftsmen and craftswomen describe these
actions as decorating the pot. Furthermore, he does not deal in detail with this group of
decoration he mentioned in which materials are added, leaving us in some uncertainty about
how to refer to and where to place in the sequence the application of slips, paints and glazes.
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Rye’s position is technical and he emphasized the process of manufacture. I interpret here a
distinction between the technical aspect of practicing an incision and the intention of a potter
to create a decoration. The first is a surface treatment, the cause, and the second is the
decoration, the consequence and expression of the craftsman through that surface treatment,
and I include all the modifications to the vessel made that are not part of the primary or
secondary forming under the label of surface treatments. Using an example closer to the
research goals of this work, the application of a slip and the use of incisions are both surface
treatments, while the term decoration would refer to the Black Figure technique, the result of
the application of these surface treatments in a specific sequence and manner. It is just a
subtle differentiation from Rye’s statement, but facilitates, in my opinion, the comprehension
of his work.
Different devices can be used to support the pot during forming. Flat devices include
mats, stones, or turntables; mold supports can include bottoms of vessels. When the forming
takes place on the wheel, chunks of clay sprinkled with a separating agent are used to give
stability to the pot. The most common way of removing a pot from the wheel after throwing
is by means of a string that cuts through the clay. Different speeds of the wheel when cutting
will leave characteristic spiral traces on the clay.
Primary and secondary forming techniques can also be divided into two main groups:
hand-building techniques and wheel-throwing techniques, the difference between them
between presence or absence of centrifugal force in the forming of the vessel. Specific traces
are left by the potter in the vessel and can provide us with important information if they have
not been obliterated by further work.

Table 6.16: Forming traces on ceramics.
Selective Breakage

Based on variabilities on the homogeneity and thickness of the wall.

Surface Markings

Traces on the surface of the vessel, including:

Casts

Depressions left by a tool or hand.

Ridges

Left by the junction between parts of the molds.

Facets

Flat areas left by cutting with a knife or any other straight tool, or by using a flat
paddle to beat the clay.

Dragging

Left by grit or hard inclusions when dragged across the surface of the vessel. The
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Table 6.16: Forming traces on ceramics.
marks

grain might remain at the end of the line

Compression

Only in wheel-thrown vessels. A series of ridges are visible on the interior of the

ridges

vessel where pressure was applied on the exterior to narrow its diameter.

Opposing pressure

Pressure applied to the surface of the vessel wall affects the entire wall.

Surface finish

Affect the reflection of light and texture/feel of the surface. Finishing marks oriented
in fixed directions.

Surface deposits

Remains of coating from parting agents.

Variations in wall

Variations can occur on horizontal or vertical planes, and can indicate the forming

thickness

technique employed.

Fractures

Divided in cracks, normal and laminar fractures, each associated with a technique.

Preferred orientation

Alignment of inclusions and voids on the surface of the vessel as a result of the

of inclusions

pressure applied to the clay during the forming, different for each technique.

Particle size

Secondary evidence. Size of inclusions affects the selection of forming techniques.

Voids

Hollow spaces, most of them recognizable without magnification. Orientation, type
and arrangement of voids can be associated to specific forming techniques.

Vessel shape

Some forming techniques are incompatible with the shape of some vessels.

Wheelthrowing was the most common, but not the only technique, for manufacturing
finewares at Corinth. Examples of these wheels have been preserved in the Penteskouphia
pinakes that show the use of a stick for propelling it (see Figure 6.49), as in the case of
modern-day potters in Rajasthan and Punjab, India (see Figure 6.50). Although the wheel
marks are very rare in the record due to the erasing effect of surface treatments, careful
examination of trimming marks in the bottom of vessels and the interior of closed shapes
show clearly that the wheel was operated counterclockwise. Assuming the majority of
potters were right-handed, this seems to be the most efficient way to propel the wheel and
gain the necessary momentum, since the pulling of the right arm is more efficient if it starts
from the upper-right quadrant and ends in the lower left. When both hands are used, the left
usually acts only as a support.
This discovery is not only relevant in term of technology, since the direction of the
movement of the wheel is a relevant factor to take into account when studying
manufacturing techniques, but also for understanding better other aspects of workshop
organization. In several representations of workshops in Attic pottery the craftsman is
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represented with an attendant close to the wheel (see Figure 6.52), a scene usually
interpreted as the master at work throwing a vessel while the attendant propels the wheel.
The main problem of this interpretation of the visual record is the creation of enough
momentum to operate the wheel in this manner, an issue caused especially by the friction
generated between the palm of the hand of the assistant and the wheel. But even if we accept
this as a possibility, we should consider whether the movement would be clockwise or
counter-clockwise. According to the position of the attendant the tendency would be to use
the right hand on the side and to propel the wheel by dragging the hand closer to the body,
causing a clockwise rotation. Nothing prevents the left hand from being used, but humans in
general tend to emphasize their dominant hand in manual tasks, and we find no traces on the
record of clockwise movement. This idea of the assistant helping cannot be discarded for
other steps that required less speed or a more controlled movement, such as slipping or
painting, especially due to the narrow base of these wheels and the need to keep them
horizontal, but, at least for Corinthian productions, and based on the visual evidence from
the pinakes, the traces on the pots and the comparison with similar wheels in the
ethnographic record, we can conclude that fineware was thrown in the manner described
above.
Toby Schreiber (1999) analyzed the production of Athenian shapes and presented a
hypothetical reconstruction of the manufacturing sequence for a wide array of shapes. Most
relevant for Corinthian productions are the skyphos (called kotyle at Corinth), the oinochoe,
and the small perfume shapes of aryballoi and alabastra. The kotylai were made by centering
a ball of clay and opening it with his thumbs, a technique that left a thick layer of clay
between the wheel and the floor of the bowl. By pulling the thumbs apart and then up a
cylinder was obtained. This cylinder was then widen in the traditional conical profile, and a
flaring foot shaped at the bottom, probably with a soft tool. The shape was separated from
the wheel and allowed to dry.
The oinochoai could be thrown in one or two sections. In the first case, a cylinder
was made out of a ball, leaving enough clay in the lower part for allowing the trimming of
the foot. The profile was obtained by pushing outward in the body and inward in the neck.
The rim was finished by pressing inside the rim in the center and creating the loops
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characteristic of the trefoil rim (Schreiber 1999:203–4). The second option consisted on
throwing the body and the neck separately, joining them in a second forming stage after
allowing them to dry. This technique leaves a thickened area in the shoulder that is easily
distinguishable in the interior (see Figure 6.53).
The main difference regarding the manufacturing techniques between Schreiber’s
work and this research can be seen in the smaller shapes, which are so characteristic of the
Corinthian workshops. Both for the aryballoi and the alabastra Schreiber proposes a single
throwing of the whole piece, creating a cylinder first and progressively pressing it in shape
(more elongated for the alabastron, shorter and broader for the different shapes of aryballos)
and collaring the upper part to obtain the characteristic narrow neck. Pressing the remaining
clay between the thumb and the index fingers the flat rim was obtained (Schreiber 1999:69,
89). The traces of the finds at Corinth, however, show that the manufacturing of these shapes
required two different forming phases. The most clear indicators are the relationships of the
trimming marks on the lower body of these shapes and how the traces of a later smoothing
overlap them. If we observe the traces in Figure 6.51, we see how the trimming marks reach
the very bottom of the aryballos, something that it is not possible if the piece is thrown on a
single step, because it is not possible to fit the tool through the narrow necks of an aryballos
or an alabastron. For the trimming, the clay needs to be in a leather-hard state, so this
trimming cannot take place during the throwing. In Figure 6.54 we can observe how the two
sets of lines overlap: first, the thick traces of the trimming and over them, the traces left by
smoothing the neck with a soft tool. The almost horizontal angle and the thickness of the
traces demonstrate that the trimming could not have taken place after the neck and rim was
formed, but only after two leather hard pieces were joined and then smoothed with a thin
tool from the outside. We can clearly see these “exit” traces of the tool on the almost vertical
lines of the neck. The upper part of the rounded aryballos on Figure 6.55 is an excellent
example of the impossibility of trimming through the neck in that angle, even smoothing the
joint, which might be an indicator of the upper part being pressed down during the joining.
Traces of the join may be visible in the void left between both pieces. Finally, it is rather
common to find trimming traces on the lower part of aryballos rims (see Figure 6.56). The
angle of the traces point to the trimming taking place before the attachment took place.
188

The technique described here for perfume vessels is in fact assigned by Schreiber
(1999:175) for the manufacturing of lekythoi (see Figure 6.57). This shape, used as well for
perfumed oils, is much less common in Corinth than in Athens, but in the scarce examples
preserved we can observe how, in fact, the same traces resulting from the use of two
different forming steps are clearly visible. Finally, it is important to remember that
Schreiber’s models are based on Athenian pottery, and although she refers specifically to
Corinthian aryballoi in her study, there is no reason to assume that her method did not work
for the production of other wares. The results of this study show, however, that these small
containers were manufactured following a more complex technique than usually assumed.
One of the main factors determining the throwing of pots with Corinthian clay is, to
no surprise, the amount of Ca they contain. Clays with high Ca content are not adequate for
the wheel not only because they dry out quickly, but also because they do not deal well with
the friction caused by the wheel (Rice 1987:62). Another problem related to the friction is
that it requires the constant application of water that remains on the surface, creating some
sort of barbotine that may resemble a slip applied to the surface of the vessel. In Figure 6.58
we can see how this aryballos has lost the layer produced on the surface of the shape when
throwing. It may be interpreted as the slip applied to the surface peeling off the bottom, but
closer examination of the breaks and the other side of the artifact shows that the yellow
coloration of the surface is part of the fabric, the barbotine layer from the throwing rather
than a slip applied on the surface. When the surface is wet traces of smoothing with different
tools such as sponges (Figure 6.60) are preserved. The vessels were cut with a circular
motion of a cutting string and left to dry (Figure 6.61).
The focus of the field on finewares, however, has propitiated the misconception of
the wheel as the only way of production since its inception. Corinthian, and Greek workshops in general, produced a wide variety of wares that required, as well, a wide variety of
forming techniques. The use of wooden molds for the production of architectural tiles has
been extensively studied by Sapirstein (2008, 2009), and although this work differs in some
aspects of raw material sourcing, the proposed working sequence for the forming and firing
of tiles has been proved correct beyond any reasonable doubt. Other wares, however, have
received much less attention in the scholarship, such as storing and cooking wares, which
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will become, especially the latter, the main pottery production of Corinth in the 5th and 4th
century BCE. Cooking pots were made by coiling, while mortars were made by molds.
Throwing these fabrics containing mudstone as a temper would have been not only technically difficult but painful as well, since the combination of friction and sharp edges of the
mudstone would have caused cuts on the fingers of the potter.
As in any Greek site of this and later periods, large containers called pithoi we also
manufactured, probably by coiling, as the scarce ethnographic records of this production in
Greece illustrate. More research on this kind of ware is much needed in Greek archaeology,
and although in recent years we have started to find these works in the literature (e.g., Villing
and Pemberton 2010), they are still largely dependent on a typological paradigm and are
affected as well by the discard of important numbers of artifacts in early excavations.
Vessels required drying before firing or before the second forming, and this clay was
a delicate one to dry. The time window between the wheel and the leather hard state was
very short, making very complicated the joining of pieces. Fractures along these attachments
are not rare, as illustrated in Figure 6.62. The use of tempering might have solved many of
these problems, but clays with a high proportion of fillers may be not only unsuitable for the
fast wheel but also for the elaboration of very thin vessels (Rice 1987:123). This presents a
problem as well in the elaboration of large vessels on the wheel: Corinthian clay is not only
difficult to pull up but also makes the attachment of several sections very difficult, since a
workable clay to secure the joint may be too weak to sustain the weight of a large section
attached to it and a strong enough section would be too dry to secure a proper attachment. A
mixed technique combining slabbing and throwing might be considered, but no traces of this
have been found on the artifacts, and this solution would not have been able to solve the
issue of the joining described above. This an important characteristic of the clay and a
technological limitation for what the pottery can make. Traditionally it has been pointed out
that Corinthian productions are characterized by a miniaturistic style, both in design and
decoration, with a prevalence for small shapes. Although large vessels such as the dinoi have
been preserved, workshops showed a clear preference form small (alabastra and aryballoi)
and medium size (kotylai and olpai/oinochoai) vessels. One common explanation among
scholars for Athens taking over the pottery market was the preference of this polis for larger
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vessels that allowed the creation of larger scenes, and the inability of Corinthian potters to
copy and adapt to this new style. In Chapter 7 I cover this issue into more detail, but it is
important to note that Corinthian potters might have been limited by their access to raw
materials in order to copy the new Athenian designs that became so successful.
When the vessels were in a leather hard state they were returned to the wheel for
trimming. Shapes such as the kotylai and the oinochoai required extensive trimming on their
feet, and traces of a flat trimmer used to shape the rings are common (see Figure 6.63).
Kotylai were decorated on the underfoot, which means that the traces of the trimming are not
usually very visible. It is rather common, however, to find a deep notch on the edge of the
ring (see Figure 6.64). These notches are usually the remains of deep cuts made on the
bottoms to define a limit of the trimming, starting from the center and stopping there. Note
as well that the underfoot is not flat, but slightly conical, providing some sort of visual
continuation to the profile of the body. The interest of the potter on decorating this area so
extensively lies in the fact that, when drinking, it would be clearly visible in front of the
face. The profile of these notches suggests a thin blade, such as that of a potter’s knife, rather
than a trimmer was used. The use of knives and needles to make small holes is rather
common, especially among aryballoi and footed alabastra (see Figure 6.65). Even the
rounded aryballoi usually present a small notch at the bottom to provide them with some
stability (Figure see Figure 6.66). Finally, in some rare occasions, the potter decided, perhaps
after a failed trimming, to attach a coil and flatten it in order to produce a false ring. When
the artifact is fragmented these attachments are easily discernible by the way they broke,
following the weakest spot caused by the joint (Figure 6.67).
The attachment of handles is one of the most delicate tasks in pottery making and, as
mentioned above, it gets complicated here by the fact that clay dries up very quickly. Small
shapes had pinched and perforated handles, such as the alabastron or small strap handles, as
in the case of the aryballoi. In the first case a lump of clay was pinched under the rim and
perforated while the clay was wet, leaving traces of the direction of the movement (see
Figure 6.68). In the case of the aryballos a small and wide flat coil was attached to the lip
and shoulder of the pot, and, once pressed down in place, the sides were made even by
cutting off the excess of clay (see Figure 6.69).
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Larger shapes usually presented rounded coiled handles, horizontal in the case of the
kotylai and vertical in the case of the serving vessels. They all required significant amounts
of barbotine to secure the join, something that usually preserves traces of the wooden tools
pressed down the coil in place (see Figure 6.70). When the vessels are not extensively
decorated it is still possible to observe the marks of the fingers smoothing the handles after
being attached (Figure 6.71). In some larger, more elaborate serving vessels, it is not
uncommon to find double corded vertical handles, made by joining two coils of clay, or
vertical twisted handles, made by twisting as the name indicates, two or three coils of clay
(Figure 6.72).
Some shapes, especially pyxides and oinochoai, were covered with lids. These were
secured in place by attaching and smoothing a coil of clay to the interior of the lid. A knob
thrown on the wheel was finally attached to its top (Figure 6.73).
Surface treatments:
The next steps in the manufacturing sequence included the pre-firing surface treatments and the second drying. As I explained above, there is an artificial division in archaeology between forming and decorating, and it is not uncommon to find all decorative techniques under the label of surface finishing. Several authors have tried to organise these concepts (Shepard 1956; Rye 1981; Rice 1987), but there seems to be no general agreement on
the classification of these techniques. Based on the effect they have on the body of the vessel
they have been organised in four different main groups: surface finishing, cutting, displacement, and addition techniques (see Table 6.17).
The first of these groups, surface finishing, includes all techniques based on rubbing
a tool against leather-hard clay in order to modify its texture and reflecting properties.
Smoothing, burnishing and polishing are the three types of surface finishing and they form a
continuum determined by the intensity of the rubbing was applied.
Cutting techniques include those that, as its name indicates, requires some kind of cut
to be made on the clay to obtain the desired effect. One common characteristic to all of them
is the need to perform the cuts when the clay is in a leather-hard state. If the clay is too soft
the cut will leave ridges of clay on its edges, and if the clay is too dry these edges will be
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chipped off by the tool. The most common are carving, incising, piercing, combing,
perforating and drilling. The main difference between carving and incising is that in the case
of the former two or more cuts are needed to form each line, while in the latter each line
correlates with a cut. Drilled holes tend to be more functional than decorative.
Displacement techniques include those that modify the leather-hard surface of the
vessel by applying pressure. They include impressing and rouletting, the main difference
between them being the fact that the roulette is applied when the vessel is rotating. Many
types of tools can be used to impress a motif on the clay, from “natural” tools such as shells,
fingernails or small pieces of wood to seals or stamps specially designed and carved for the
decoration of the pots.
Finally, addition techniques include those characterized by the addition of different
elements to the surface of the vessel. They can be further divided by the addition of clay
elements, such as coils or flat pieces of clay, and the addition of colors by means of paint,
slip or glaze. Appliqué includes several ways of adding clay, such as flat and impressed
plaques or coils of clay. The clay of the body and the motif applied must have the same state
of wetness and for best results also be made from the same clay. In order to grant a better
attachment a thick slip of clay can be applied between both pieces.
The three main ways of applying color to ceramics depend on the substance being
used: slip, paint or glaze. The nature and way in which these products are applied can be the
source of some confusion in the terms used to define them. A pot can be painted with a slip,
this is, a decorative motif applied with a brush, which is not the same as to be painted with a
paint, as the compositions of slip and paint differ. Rice considered that slips are “color additions that coat the entire vessel surface” (Rice 1987:149), but if we follow this definition
then we cannot consider the product used on Greek pottery to decorate the vessels a slip,
since when applied it does not coat the entire surface, nor a paint, since it does not contain
any pigment or binding agent. The best way to address this issue is to distinguish between
the product and the technique for applying the product. Paints are a mixture of fine clay, water, a binding agent and a pigment, which is the substance that produces the color. This pigment can be mineral or organic, and in both cases their color may change due to the firing
conditions. Due to this circumstance, paint can be applied before or after firing a pot, and a
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dry state of the clay is desired to increase the attachment of the paint to the vessel. Slips are a
mixture of finely levigated, and probably defloculated, clay with water (Schreiber 1999:xiii),
and it can be applied by means of a brush, dipping the vessel into the mixture, pouring slip
on the vessel or wiping its surface with a piece of fabric or fur impregnated with it. It is desired that the slips are made from the same clay as the vessel, so their shrinking will be the
same. Since they are made out of clay, slips can present the same variability in colors than
these clays when they are fired, so the combination of slips made with clays from different
sources can produce polychrome wares. Finally, glazes are coatings of glass melted and
fused over the surface of the vessel. In order to lower the melting point a flux agent is often
added to the mixture, while metallic oxides provide the color. In order to protect the glaze
during the drying process an organic binder can be added to the mixture, although this binder
will not survive the firing process (Rice 1987:151).

Table 6.17: Classification of Surface Treatments
Surface Finishing Techniques
Smoothing

Regular texture and matte appearance. It can be done when the pot is already dry.

Burnishing

Regular surface, but with traces of the direction of the tool. Non uniform lustre.

Polishing

Regular surface and uniform lustre.

Cutting Techniques
Carving

Clay removed by incisions that angled to each other. They do not cut through the wall.

Incising

Great variability depending on the state of the clay and the profile of the tool.

Piercing

Clay removed or pushed through with a pointed tool. Raised margin on the other side.

Combing

Same as incising. Cuts made with a multiple pronged tool.

Perforating

Similar to carving but the tool is used perpendicular to the wall and it cuts through it.

Drilling

Hole made when vessel is dry or after firing it. Circular motion avoids chipping of edges.

Displacement Techniques
Impressing

Pressure on the tool leaves a negative impression of its profile or carved motif on the clay.

Rouletting

A rotating tool is applied while the pot is turned around by means of a wheel or turntable.

Addition Techniques
Slipping

Mixture of levigated and defloculated clay with water.

Painting

Mixture of levigated clay with water, a colouring agent and a binder.

Glazing

Mixture of silica, a fluxing agent and, in some cases, a pigment.

Appliqué

Shaped pieces of clay attached to the surface. Same principles that joining during forming.
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In the case of Archaic Corinthian vessels, we can divide this step in the
manufacturing in two main categories: surface finishing techniques and painting techniques.
Although both are mainly performed for improving the aesthetic characteristics of the vessel,
it is important to remember that surface finishing also alters the mechanical characteristics
and performance of the pots. Smoothing and burnishing are rare features in decorated wares,
where all forming traces have been obliterated by later polishing and slipping of the surface.
When these traces are visible (see Figure 6.74) their regular disposition indicates the use of
the wheel for this task. Burnishing reduces the porosity of the clay, an important need in the
very common serving shapes produced at Corinth.
Sealing the surface was achieved in the decorated vessels by combining polishing
and the more or less extensive application of a slip. As discussed before, slip can be a
problematic term since it can be applied as a coating of levigated clay but it can also be used
for painting decorative motifs. In he first case the slip was applied mainly to the interior of
open shapes, and, when no figurative decoration took place, to the upper part of the exterior
of serving vessels. This slip was applied using wide, flat brushes, usually in a rather liquid,
state, as the test pieces and the presence of orbital drops on the surface of some vessels
indicate (see Figure 6.75). This coating of slip, especially after being polished, seals the
fabric in a similar manner to a varnish.
Painting is the most important decorative technique on Corinthian pottery. The EPC
designs are characterized by the use of slip made from the same clay as the body and also by
the introduction of a new recipe characterized by higher contents of Fe and the use of K for
improving the sintering. Designs include silhouettes of animals and floral motifs, and the use
of the multiple brush on a wheel or turntable to obtain the characteristic lines inherited from
the Geometric period. The advent of the MPC and the development of the Black Figure Style
and the polychromy required the adoption of new techniques and recipes for the slip and the
paints. The intricate designs required of thin brushes, already in use in the previous period,
and needles to practice the incisions that will characterize this style. First the slip was
applied over the surface of the vessel, creating silhouettes that resembled those of the EPC
period but, as we have seen earlier in the chapter, with a recipe richer in Fe. In Figure 6.79
we can see a test piece for the kiln made after a kotyle that for some reason failed while
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being decorated and was recycled. A frieze of panthers (the central figure seems to be
looking frontally), was being painted. There are areas reserved for another frieze in the area
of the rim but the interior, which is generally covered in slip and presented not great
difficulty in its decoration, was not slipped yet.
Although the yellow ocher is available in the vicinity of the site, this resource is
relatively scarce when compared to the abundance of clay suitable for slip production in
Attica. Slipping the interior is more “expensive” in terms of slip consumption, so the potters
might have preferred to leave this part for the end in order to save resources in case of
failure. Other test pieces that have the interior slipped present however a full Black
figure/polychrome decoration on the exterior. This is not, however, the only possible
explanation. We can observe in several representations of potters at work that it is rather
common, when decorating the vessels to hold them by the foot or by the rim. A slipped
interior, even if completely dried up, could be damaged by the fingers of the potter, so those
may have taken the decision to leave the interiors for the end. That this slip was
characterized by a higher content of Fe was not only shown on the pXRF but it can also be
observed (not tested) macroscopically on some artifacts that misfired (Figure 6.80).
The next step was the application of red paint, made by mixing yellow ocher with a
small amount of clay. We find almost no examples of the red paint getting into the incisions
of the decoration, incisions that in some cases cut through areas of red paint, which indicates
that these took place on a later step. There are also a multitude of examples where the red
paint has chipped off, revealing the black slip completely sintered into a gloss.
Finally, the incisions that define the Black Figure technique took place. These
incisions probably took place when the pot was almost bone dry and ready to be fired. They
are always very narrow and clean, with no traces of the dragging of clay or the chipping of
the slip and paint. These incisions were very complex both in the designs they made and the
tools used. A special design of Corinthian wares is the scale pattern (see Figure 6.81), made
on top of the slip with a compass that used three needles, one for center of the arc that makes
the design and other two for the double line. This design is also a rare exception where the
red was sometimes applied after, not before, the incisions. The reason for this is practical:
when applying the red to silhouettes of animals in order to emphasize certain parts of the
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body such as the manes or the belly is very easy to figure out where these parts of the body
of the animal are on the silhouette, but in the case of the scale motif, the pattern becomes
clear only after the incision, not before (see Figure 6.82).
The nature of the record of Corinthian productions greatly emphasizes the decorative
component of the surface treatments, but there are other treatments that can take place before
firing and that are usually associated to the performance of the pot. One common example is
the perforation of holes in strainers for filtering liquids, usually part of larger cooking wares
rather than independent objects (see Figure 6.83). These perforations rarely appear on
finewares, although some examples from lekythoi are preserved (see Figure 6.84). These are
very interesting pieces for a variety of reasons: first, they provide further evidence of the
manufacturing of these shapes in two different throwing steps, as the direction of perforation
of the holes indicate. Secondly, although we tend to refer to lekythoi as finewares, we must
remember that lekythoi were as well common containers for oil in the kitchen and, in terms
of functionality, they coould be assigned to to the category of cooking wares.
One of the earliest structures in the Potters’ Quarter, the South Long Building, was
interpreted by the original excavator (Stillwell 1948:15) as a stoa, a row of shops or booths
in which pottery was sold, but there is no trace on the material record to sustain this
interpretation. In later workshops excavated at Corinth and ethnographic records of
traditional Greek potters these elongated structures have been identified as store/drying
facilities for the accumulation of vessels before firing.
Firing:
The goal of this phase is rather simple: to apply high enough heat for long enough
time to allow for the driving out of the interstitial atomic water, which causes the clay layers
to irreversibly collapse. This is a delicate task, where many working-hours can be lost if
some failure happens. In order to prevent this the potter must control three main factors: the
maximum temperature, the rate of heating and the firing atmosphere. The maximum
temperature is dependent on the fuel and firing technology available, and different
temperature thresholds are linked to the appearance of different reactions in the clay. These
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reactions are not, however, automatic, and sufficient time in the threshold temperature must
be granted for these reactions to happen.
When exposed to heat any clay goes through six different steps (Rice 1987:105–106).
These steps, defined by temperature thresholds, usually overlap and can also vary depending
on the composition of the clay, and it is perfectly possible that one step can start while the
previous is still taking place. The first step is called water smoking, by the appearance of the
steam leaving the pots. Up to 120ºC water still trapped in the pores of the vessel evaporates;
a quick rise in temperature at this stage can cause too much stress on the walls and a series
of damages can happen. If the clay has large grains, large lens-shaped fragments can flake
off from the wall, what is called spalling, and cracks may start to appear, especially in the
lower part of the vessel. The next step is the low-temperature decomposition, and ranges
from around 200ºC up to 350ºC. The fractures that can happen are similar to the first stage,
and the only difference is that rather than the water the organic materials present in the clay
get consumed. The third step takes place at temperatures between 400ºC and 850ºC, when
the clay mineral decomposes and sinters. The molecular water in the crystal lattice of the
clay minerals starts to disappear, collapsing the lattice structure. Clay minerals decompose at
the edges and grains start to bond together, a process called sintering. If the vessels are
heated too quickly at this stage a network of cracks, usually arranged in hexagonal patterns,
appears over the surface. This fault is called fire cracking, and in extreme cases can destroy
the whole vessel. Another significant risk at this stage is the transformation of calcium
carbonate if present. When CaCO₃ is fired it forms CaO, calcium oxide. This remains stable
during firing, but as soon as it cools down it starts to be affected by atmospheric humidity,
gaining water and becoming Ca(OH)₂, or calcium hydroxide. Since the volume of calcium
hydroxide is larger than the volume of calcium carbonate and calcium oxide, damages can
appear in the fabric, from cone-shaped spalls to the collapse of the entire pot.
The fourth step in the firing process, the organic combustion, is an example of the
overlap mentioned before, since it is triggered around 500ºC and it finishes at 900ºC if
oxidizing conditions are the adequate ones. The process starts with the combustion of the
carbon in the surface of the vessel and, if the process lasts enough time or the temperature is
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increased, then carbon combustion extends to the core. With the exception of graphite, which
can resist oxidation up to 1200ºC, all carbon is removed at 900ºC, if fired long enough.
The fifth step is vitrification, the process by which glass if formed in the pottery
bodies. When silicate minerals and oxides are heated sufficiently they fuse and become a
viscous liquid that, under slow cooling conditions, will recrystallize again independently, but
this required rate of cooling never happens in pottery manufacture. Vitrification can start as
low as 700ºC, but in general it does not become extensive until 900-950ºC. Some added
materials, known as fluxes, can lower this threshold, so this is another aspect that it is
intrinsically dependent on the specific composition of the clay being used. Pores in the fabric
get sealed as soon as the clay starts to shrink. These closed pores are pockets of gases that
keep increasing in volume if the temperature is rising. However, as opposed to air pockets in
earlier stages of firing, these pockets of trapped air are not a risk due to the viscosity of the
surrounding glass. This process is called bloating, and can be observed macroscopically,
especially in over-fired pieces, which present the spongy aspect of pumice stone. If the
process continues the viscosity of the walls can no longer sustain the weight of the vessel
and the piece squats or even collapses completely. If the firing has taken place in a kiln then
the temperature can be maintained for a while, a process called soaking, to allow
equalization throughout the fabric.
Finally, cooling is the last step in the firing process, and starts when the maximum
desired temperature has been reached. This is not a passive process in which the pots are just
left to cool down until they can be handled, and at this stage special care must be taken to
avoid drafts of air in the kiln, since an accelerated cooling that could cause the collapse of
the vessels.
Oxidizing or reducing atmospheres can be achieved in open fires and kilns during the
cooling phase by adding or removing fuels from the fire. For example, a reduced atmosphere
can be achieved during cooling by introducing fuel into the firebox of the kiln, blocking the
access of fresh air, while allowing the fuel to completely burn out. In an open fire oxidation
can be achieved by just granting the access of fresh air to the pots. The opposite will allow
for a reducing atmosphere, if organic materials that smolder, such as dung are used to cover
the open fire. Control of the firing atmosphere up to the very end of the cooling process is
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essential, since for example the best temperature for the deposition of carbon in reduced
clays and slips occurs between 650º-400ºC.
The firing atmosphere depends on the air available to burn the amount of fuel being
used. A prevalence of oxygen favors an oxidizing atmosphere, while a prevalence of carbon
monoxide favors a reducing atmosphere. A prevalence of carbon dioxide will allow a neutral
atmosphere, but this last one is not usually mentioned in the literature. The effect of a
reducing atmosphere below 900ºC is to leave organic carbon behind, and, above this
temperature, to reduce Fe2O3 into gray or black oxides (FeO, Fe₃O₄), colors that are present
in the fabric. On the other hand, an oxidizing atmosphere causes iron components of the clay
to become Fe₂O.
Pottery firing can be divided according to a basic principle: whether there is contact
between the fuel and the batch (open fires) or if they are separated, usually in independent
chambers heated by the hot gases of the combustion and the flames (kiln fires). In an open
fire, (also called bonfire or clamp fires) a bed of slow burning fuel is prepared on the ground,
on occasion in a small depression, and pots are placed on top, surrounded and covered with
more fuel. The fire is ignited from below and one side of the pile, and the process presents a
great deal of variability depending on multiple factors such as the arrangement of the pots
and the fuel, the specific local techniques for building and managing the fire, and the type of
fuel available in the area. This can include a variety of materials such as wood, dung, bark,
brush, branches (pruned seasonally from cultivated trees), charcoal, coal, palm fronds, straw,
bamboo, coconut husks, agricultural by-products, and animal dung. In some modern
ethnographic examples, and due to the deforestation of the areas around traditional
workshops, other, more synthetic materials such as tires, are being used (Rice 1987:154) It is
generally considered that open fires are all characterized by a quick raising of the
temperature and short duration (Orton and Hughes 2013:135), but ethnographic and
experimental evidence have demonstrated that temperature and duration in open fires is
greatly determined by the type of fuel used (Shepard 1956:79).
Open firing presents a series of disadvantages with regard to kiln firing: the contact
of fuel and pots can cause the appearance of darker spots on the surface of the fabric due to
the impossibility of the area to get oxygen from the atmosphere, what it is known as a fire200

cloud. The rate of the temperature can be somewhat controlled by the selection and
arrangement of the fuel in the fire, but it is virtually impossible to control it once the fire has
started (Rye 1981:98). We also need to envision the fact that the fuel, when consumed,
collapses over the pots, which can cause dents on the vessels, or can create air drafts that
produce sudden temperature changes in any of the firing stages, leading to underfired or
overfired products. Heat is always uneven and also uneconomic, since most is lost as it goes
up into the atmosphere.
The introduction of kilns probably responded to the need of craftsmen to increase
control over products, increase the highest temperature achievable and to economize on the
consumption of fuel (Rice 1987:153). There are three basic types of kilns: pit kilns, updraft
kilns, and downdraft kilns. They are all characterized by granting a higher temperature peak
during firing and a more complete and regular heating of the pots.
Pit kilns present a problem of classification. They can be placed between the open
fires and the kilns, although for some scholars the presence of a built structure leads to its
classification as a kiln (Rice 1987:157). For others is a transitional model or corresponds to
an open fire, since the criteria applied is the separation of vessels and fuel (Rye 1981:96). A
pit kiln is no more than a pit fire with the sides of the hole lined up with mud-bricks. These
walls also raise over the surface, but the structure is never closed with a dome like a proper
kiln and the fuel is packed below, between and over the pots.
The basic design of the updraft kiln is a simple, enclosed fire chamber in which the
heat moves upward from underneath and is then vented outward. They are usually
cylindrical in shape, and the fuel is stoked from openings in the side of the kiln or a firebox
below and forward of the chamber. Free-standing updraft kilns usually have a slotted
platform to act as a floor of the chamber. Heat and gases escape through the top of the kiln
by a chimney or an opening in the cover. This cover is usually a temporary dome, since the
kiln is loaded from the top. The firing temperature of these designs reaches 900-1000ºC,
since the heat is contained better, although a lot still escapes through the vents. Vessels must
be stacked carefully inside the chamber prior to firing, using stilts or props if glazed pots are
fired. The specific placement of vessels can lead to the creation of drafts inside the kiln, and
some of them can get over or underfired. In fact, the so-called firing blasts are the remains of
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sudden drafts of air in the chamber. Another problem with the updraft design is that the
vessels at the bottom of the kiln receive the heat more directly, risking the possibility of a
thermal shock.
Downdraft kilns differ from the updraft designs in the location of the vessel with
regard to the firing source. The heat does not reach the chamber directly and from below; a
bagwall deflects the heat and it then accesses the chamber from above the vessels, granting a
more homogeneous firing and avoiding drafts, but a chimney is always necessary in order to
draft the air out of the chambers. This system also allows for less loss of heat and can reach
even higher temperatures, up to 1300ºC. However, even in the case of these more efficient
structures 30-40% of the heat is lost, and we also need to account for the cost in resources
and labour force for the construction of these structures. In some cases household ovens can
be used as well to fire pottery, but this is usually an exceptional feature and when the potter
is a full time specialist with access to the resources to build a kiln this substitutes for the
oven.
There are a great variety of fuels available for the potter to use in the firing, but
although wood is the best option to achieve high temperatures, in general terms the
availability of the resource rather than its performance is the main factor to be taken into
account. Ethnographic evidence shows that a great variety of readily available fuels can be
used, including wasters from agricultural works such as cane pulp or trimmed olive and vine
branches, a great variety of grasses or dry bushes, charcoal or dried animal dung. Rye
(1981:104) recorded the use of rubber tires and diesel fuel by the potters of Hebron, in
Palestine, due to the lack of natural fuels in the area.
One last thing to consider with regard to firing is the evolutionary tendency
sometimes encountered in the literature that equates bonfires with a lesser technological
development and kilns with more advanced technology and better results in the manufacture
of pottery. It is true that a kiln has some advantages over bonfires, such as a better control of
the process or higher and long-lasting temperatures, but open fires are much more efficient
in the use of fuel.
Although unfortunately no kilns have been excavated yet in the Potters’ Quarter the
Penteskouphia pinakes provide us with ample evidence for the design of the kilns used at
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Corinth during the Archaic period. After the pots were completely dry they were fired in a
circular updraft kiln where the wares were separated from the fuel and the fire chamber (see
Figure 6.85).
In Figure 6.86 we can observe the vertical section of a kiln chamber, with the end of
the firing corridor on the left, with dots of gloss representing charcoal, the main chamber
crowded with what seem to be serving vessels (oinochoai and an amphora with its
characteristic double handles) and another, smaller chamber on the lower right corner with a
cup-like piece of pottery. The function of this chamber is not clear but it could be a deposit
for test pieces to be retrieved from during firing. The reasoning behind this interpretation is
based on the fact that the upper part of the kiln was constructed before the firing and
dismantled after the cooling down to retrieve the batch, and although peep-holes for
checking the interior of the kiln were left, it is not so clear that test pieces could be retrieved
from them. The first reason is the size: large peep-holes might weaken the structure of the
dome and be inefficient in terms of heat loss, but it would leave more room for maneuvering
the hook and retrieve test pieces (maximum length μ 6.87cm, σ 2.54 cm), while smaller
peep-holes would be more thermal efficient and structurally safe, they might make the
retrieval of test pieces difficult. Keeping those in an independent chamber might have been
more efficient, but this is a hypothesis that still requires the modern excavation of a kiln to
be tested.
The lack of differences between the gloss exposed and the gloss covered by the paint
triggered the interpretation that the polychrome style required two different firing sequences,
one for the black and another for the red. This model, although technically possible, is
counter-intuitive on technological and economic terms, but also unnecessary. To the fact that
a second firing cycle was expensive in terms of fuel resources and a risk in terms of failures
or overfiring on the kiln, we must add the conclusive results provided by Jay Stephens and
colleagues (2015) that indicate that the different particle size, much smaller on the slip,
larger on the paint, played a key role in the reoxidation process. It is not only the firing
atmosphere but also the capacity of the particles to reoxidise or not after the reduction. When
combining those results with the data collected with the pXRF we can conclude that there
was only a single firing event in three phases of oxidation-reduction-reoxidation, that the
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slip, richer in Fe than the fabric, was able to sinter thanks to the smaller particle size and the
presence of K, becoming a black gloss. This process was not affected by this slip/gloss being
covered by red paint, because its larger particle size and absence of K prevented the sintering
and allowed the reoxidation of the Fe in the third stage. The development of the polychrome
Black Figure technique was possible through a combination of different uses of raw
materials and particle size on the slips and paints.
Corinthian clays overfired on the kiln acquired a characteristic green colour that was
also observed on the bricks presented in this chapter. Loss of internal structure, rather than
exploding, seems to have been the main consequence of high temperatures on the kiln.
Post-firing Treatments:
Once the pot has been fired and removed from the kiln it has to go still through some
processes before it becomes completely functional. It is important to distinguish between
post-firing treatments, which can take place only after the pot has been fired, and surface
treatments that for several reasons are applied after the firing. Post-firing treatments usually
aim at sealing surfaces, decrease permeability or increase the strength of the fabric. Most of
these treatments involve the application of organic materials (milk, beeswax, honey, resins)
while the pots are still hot. Hence they can only take place after the vessel has been fired.
These substances coat the surface and close the pores of the fabric, and are of special
importance for new cooking pots before they are used for the first time (Rice 1987:164–165;
Shepard 1956:93).
The decoration of pots after firing, in the case of Archaic Corinthian pottery, is
characterized mainly by the use of two colors, yellow and white, which in some polychrome
designs prevented their application before firing. The color yellow was a mixture of limonite
and clay, essentially the same composition as the red paint. The difference is caused by the
firing process, with the yellow color of the limonite turning into red by the oxidation of the
Fe in its composition. The white “paint” is, in the case of Corinth, an almost white clay, very
rich in Ca; the lack of addition of a pigment makes it, technically, a slip rather than a paint.
In this case, the application of the color before firing would have caused the paint/slip to turn
gray, not turning back into white during the reoxidation stage. These paints, especially the
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yellow one, are characterized by a rather dusty appearance, and the ceramics must be
handled, especially during washing, with great care in order to avoid the loss of color. This
dusty appearance can be also found on red paint, but this is the result of a failure in the
preparation of the paint, leaving too large particles on it, rather than a late application since,
in the second case, the paint would have been yellow rather than red (see Figures 6.87 and
6.88).

Summary:
In this chapter I have presented the results of the different analyses carried out in this
study, with the intention of defining a reliable manufacturing sequence for Corinthian
pottery that is backed up by data generated from finds from the site. The conclusion of this
analysis is that, contrary to general belief, the manufacturing process of Corinthian pottery
presented several significant differences when compared to the Athenian process, a lesson
that we must bear in mind when comparing it to other regions of the Greek world. The
discovery of a clay with limonite inclusions allowed Corinthian potters not only to improve
the gloss of their wares, an important step towards the creation of the Black Figure style, but
also to develop their characteristic polychrome designs. These painted pots spread around
the Mediterranean, especially to the west, and became a trade mark of Corinthian products
and a proxy for us of the presence of other Corinthian goods, especially perfumed oil, in the
archaeological record. The significance of all these finds and of how they shaped the
Corinthian economy and society will be the topic for the last chapter of this research.
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Figure 6.1: Number of vessels per shape according to their decoration.

Figure 6.2: Kotyle measurements plotted (EC in red; MC in yellow; LC in green).
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Figure 6.3: Plate measurements plotted (EC in blue; MC in orange; LC in green; North
Dump in red; Deposit Road in light-blue; Outside South Building maroon).

Figure 6.4: Summary of the clay beds analyzed at Corinth during the 20th c. (Sapirstein 2008,
115). Note all samples were taken along the modern-day road.
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Figure 6.5: Location of prominent claybeds in the region. In red, those sampled for
the study; in blue, claybeds located but unable to sample.

Figure 6.6: CCL016 fired at 700ºC. The bottom of the tile self-reduced at the bottom of the
kiln.

Figure 6.7: The same CCL016 tile after 24 hours. The clearer surface has started to peel off,
revealing a darker core.
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Figure 6.8: Samples of CCL0018 and CCL0019.
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Figure 6.9: Graphic plotting the drying shrinkage tests of all sampled clays.
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CCL007
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Figure 6.10: Compared spectra of CCL018 (blue) and CCL019 (red).

Figure 6.11: Sample tiles of different clays
fired at 1000ºC right after being retrieved
from the kiln. Photo record CT000183.

Figure 6.12: Same tiles from Figure
6.11 48h later. Photo record CT000199.
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Figure 6.13: Graphic plotting the firing shrinkage tests of all sampled clays.
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Figure 6.14: Graphic plotting the porosity tests of all sampled clays. CCL002 values correspond to the mudstone.
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Figure 6.15: KP64, Middle Corinthian kotyle. Numbers indicate the spots where samples
were taken.
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Figure 6.16: Spectrum for cpxrf_low_40 (gloss).
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Figure 6.17: Spectrum for cpxrf_low_41 (fabric).
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Figure 6.18: Spectrum for cpxrf_low_42 (paint).

Figure 6.19: Sample
cpxrf_low_27. Note the thin
white line in the center of the
image. Picture with the internal camera of the pXRF.

Figure 6.20: Sample
cpxrf_low_23. The stain of
red paint does not cover the
entire test area. Picture with
the internal camera of the
pXRF.
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Figure 6.21: Scree plot with broken stick for PCA of Corinthian pottery samples.
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Figure 6.22: Scatterplot for PCA of Corinthian pottery samples. Purple stands for fabric, black for gloss and red for paint.
Ellipses represent 95% confidence interval.
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Figure 6.23: Scatterplot for the percentage of Ca/Fe of Corinthian pottery samples. Purple stands for fabric, black for
gloss and red for paint.
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Figure 6.24: Scatterplot for Ca/K of Corinthian pottery samples. Purple stands for fabric, black for gloss and red for paint.
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Figure 6.25: Scatterplot for Fe/K of Corinthian pottery samples. urple stands for fabric, black for gloss and red for
paint.
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Figure 6.26: Problematic pXRF readings.

Figure 6.27: Sampled area in
cpxrf_047. Lines of gloss cannot cover the whole sampled
area and parts of the fabric are
exposed.

Figure 6.28: Sampled area in
cpxrf_069. Note the extensive
areas were the paint has
peeled off and the underlying
fabric is exposed.
225

Figure 6.29: SubGeometric kotyle used for holding paint. Note that red paint is not introduced on the ceramic repertoire of Corinthian pottery until the MPCI.

Figure 6.30: Misfired aryballos recycled as a test piece.
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Figure 6.31: Samples diverting from the general pattern.
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Figure 6.32: Results of the PCA on the sample after the outliers were removed.

Figure 6.33: PCA with the Mycenaean samples coded in green; gloss in dots, paints in stars and fabrics in triangles.
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Figure 6.34: Ward's cluster analysis of the gloss samples of this study (N bootstrap 9999).

Figure 6.35: Percentage of content of K.

Figure 6.36: Percentage of content of K by period.
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Figure 6.37: PCA analysis of artefacts and clays sampled at Corinth.
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Figure 6.38: PCA analysis of clays and fabrics excluding Ca.

Figure 6.39: Percentage of K on the four types of samples tested.

Figure 6.40: PCA of Corinthian artifacts include the limonite sample from the PQ (pink triangle).
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Figure 6.41: Batch of replicas of Roman floor tiles made with CCL001 and mudstone as
temper. The tiles were docked right after being retrieved from the kiln.
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Figure 6.42: Transitional lid, Archaeological Museum of Corinth, KP193. K content of gloss
6.42%.

Figure 6.43:
Transitional lid,
Archaeological
Museum of
Corinth, KP193.
K content of
gloss 1.36%.
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Figure 6.44: Behavioural chain of pottery manufacturing as designed for this research.

Figure 6.45: Clay quarrying at Corinth.
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Figure 6.46:
Blade of iron
shovel (KM 90),
Archaeological
Museum of
Corinth.

Figure 6.47:
Mudstone outcrop in the
slopes of Acrocorinth.
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Figure 6.48: Detail of mudstone outcrop in the slopes of Acrocorinth.

Figure 6.49: Pinax depicting a potter and his wheel. Louvre Museum, Paris.
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Figure 6.50: Potter from Rajasthan using a low wheel propelled by a stick. Image by Pete
McGregor.

Figure 6.51: Aryballos from the
Potters' Quarter.
Note the trimming
traces indicating a
counterclockwise
movement of the
wheel.
240

Figure 6.52: Master and apprentice in a BF Athenian amphora.
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Figure 6.53: Coil for reinforcing the attachment between the shoulder and the neck of an
oinochoe.

Figure 6.54: Interior of an aryballos. Note the overlap of the diagonal
smoothing marks
with the deeper
traces of the trimming.
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Figure 6.55: Interior of a rounded
aryballos showing
the overlapping
lines of the trimming and the
smoothing.

Figure 6.56: Trimming of the lower part of an aryballos rim.
243

Figure 6.57:
Smoothing and
compression of the
upper part of a
lekythos. The linear join on the
shoulder may indicate the use of paddling for sharping
the shoulder.

Figure 6.58:
Aryballos showing the barbotine that covers
the surface peeling off.
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Figure 6.59: Aryballos showing the two
different colors in the fabric.

Figure 6.60: (below) Traces of smoothing
of the surface of the vessel with a sponge.
The irregularities shown in the center of
the image indicate the process took place,
in part, without the wheel in movement.
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Figure 6.61: Cutting string traces on the bottom of a
miniature plate.

Figure 6.62 (below): Fracture along a poorly joined vessel.
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Figure 6.63: Traces of a flat trimmer on the foot of a bowl.

Figure 6.64: Trimming of the flaring ring of a kotyle.
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Figure 6.65: Foot of a "footed"
alabastron. Note the depth of
the central hole, probably made
with a needle.

Figure 6.66: Notch on the bottom of
a rounded aryballos.
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Figure 6.67:
False ring of
an open
shape.

Figure 6.68:
Perforated
handle of an
alabastron.
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Figure 6.69: Strap handle of
an aryballos.
.

Figure 6.70: Clay pressed during the attachment of the handle of a lebes gamikos (?).
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Figure 6.71: Smoothing traces on a handle.

Figure 6.72: Double round vertical handle of an
oinochoe.
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Figure 6.73: Interior of a lid.

Figure 6.74: Burnishing marks on the surface of an undecorated vessel.
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Figure 6.75: Unpolished slip on the interior of a squat lekythos. The coating took place by
immersing the vessel upside down in slip.

Figure 6.76: Test piece
with samples of slip for
the kiln.
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Figure 6.77: Orbital
drops on a bowl.
The slip covers only
the upper part of the
exterior.

Figure 6.78: Early Protocorinthian vessel showing a bird and extensive geometric decoration.
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Figure 6.79:
Test piece with
the silhouette
of animals in a
frieze and a reserved area on
the rim.

Figure 6.80: Fire cloud on a kotyle showing the transition between the black and red.
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Figure 6.81:
Scale decoration on a piriform aryballos. Note the
spots of red
on top of
some incisions.

Figure 6.82:
The black
slip is clearly
visible where
the red paint
has peeled
off. Note as
well how the
incision cuts
through the
red paint on
the right.
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Figure 6.83: Strainer
on the top of the neck
of an undecorated amphora.

Figure 6.84: Lekythos showing hole for filtering liquids.
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Figure 6.85: Penteskouphia pinax
representing the
firing of an updraft kiln. Louvre
Museum, Paris.

Figure 6.86: Penteskouphia pinax
showing the
cross-section of a
kiln.
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Figure 6.87:
White lines
limiting a
red band that
has been applied over
the slip.

Figure 6.88: Red on black gloss. Note the dusty appearance of the paint.
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CHAPTER 7:
POTTERS AND SOCIETY THE PRODUCTION AND USE OF
POTTERY IN ARCHAIC CORINTH

"It's the questions we can't answer that teach us the most.
They teach us how to think. If you give a man an answer,
all he gains is a little fact. But give him a question
and he'll look for his own answers."
Patrick Rothfuss, The Wise Man’s Fear (2013: 620)

The study of Archaic Corinthian pottery has produced a large corpus of scholarship
over the last hundred years, yet this is the first research project in which the manufacturing
process and the technology used to create these vessels has been systematically studied.
Despite the limitations imposed by the dataset, the application of different theoretical and
methodological perspectives, with an emphasis on the technology rather than the aesthetics
of these vessels, has allowed a detailed diachronic reconstruction of the behavioral chain of
Corinthian pottery. The changes detected through time in this chain have also opened new
research avenues for the understanding of the origins of the Black Figure technique and the
different responses adopted by the potters to cope with the limitations imposed by their
technology and their access to raw materials. In the following paragraphs I summarize the
main finds of this dissertation while also exploring some possible implications for our
understanding of the potters who lived and worked at Corinth during the Archaic period.

The Origins of the Black Figure Technique:
In the previous chapter extensive evidence was provided for the reconstruction of the
behavioral chain of pottery manufacturing during the Archaic period based on the tool marks
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and the chemical analyses of the samples from Corinth. One of the most significant results
derived from this research is the discovery of the adoption of a new recipe for glosses and
the incorporation of paints taking place at the beginning of the Middle Protocorinthian I
(MPC) period, which broke with modes of pottery making dating back to at least Mycenaean
times, if not earlier. The significance of this discovery sheds new light upon the diversity of
local styles in Greece, and challenges two previous untested assumptions about the
manufacture of Corinthian pottery: 1) that the fabric and the slip for the decoration of Black
Figure style vessels were made using the same mixtures of clay for the fabrics and the
glosses (this assumption was based solely on tests on Athenian wares), and 2) that the source
of raw material for the Corinthian pottery industry could not have been the calcium-rich
natural clay deposits that surrounded the settlement.
I have observed in the paint and gloss recipes required the use of new raw materials
that needed to be accessed and controlled, especially iron pigments to prepare the red paint
and enrich the iron content of the slip that would be fired into a gloss. The presence of the
potassium in the gloss, not attested anywhere else, can be also a contributing factor to the
sintering of the slip, acting as a flux, alongside the different particle sizes of slips and paints.
As Jay Stephens and colleagues demonstrated (Stephens et al. 2015), it is possible to fire
Corinthian polychrome wares using the 3-stage method, which in successive phases fires the
pots in an oxidizing, then reducing, and then reoxidizing atmosphere. The slip is transformed
into a gloss even in those areas where paint was applied over the gloss because potters, as
Stephens’ research demonstrated, carefully controlled the particle sizes of both slips and
paints. However, the discovery in my research of the presence of a flux in the gloss confirms
Stephens’ results, demonstrating that just a single firing cycle was necessary to produce
polychrome Black Figure wares. Considering the expense in resources that firing implies, as
well as the risks of failure and loss of the batch, it is a significant contribution to the
technical knowledge but also economic considerations of pottery manufacturing to
demonstrate that Corinthian potters where able to introduce a new and radically different
style, and recipe, without drastically changing their firing technology or increasing their
economic risks. Although the use of a reduced slip for decoration predates the MPCI period,
it is at this time, and in Corinth, before anywhere else in Greece, that this reduced slip is
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regularly combined with the use of incision to engrave the details of the figures and the use
of red paint to highlights parts of them. The results of the pXRF analysis indicate that this
was not only an aesthetic revolution, but also a technological one, and both must be
understood together.
There is a final issue regarding the adoption of the Black Figure technique and the
transition between the Early Protocorinthian (EPC) and the Middle Protocorinthian I (MPC)
period that deserves some analysis. The EPC decorative style is an amalgamation, at least
regarding its main decorative patterns, of the Late Geometric (LG) style and new
experiments that are taking place regarding figurative art. The use of animals painted in
silhouette had a brief history in other regions of Greece, especially Athens and the Argolid,
where some vessels were decorated with horses starting at least from the Middle Geometric
II (MG) period (770-760 BCE)(see Figure 7.1). Human figures in silhouette began to appear
soon thereafter, especially in Athens, but this depiction of animals and humans is virtually
absent from Corinth even in the subsequent Late Geometric (LG) period, where all
decoration for this period is characterized by linear designs (see Figures 7.2 and 7.3), with
the occasional bird file.
The appearance of animal and human figures on Corinthian vessels is associated with
the EPC period, when they suddenly dominate most of the decorative surface. These figures
are represented in silhouette or outline (and occasional limited use of incision), and they can
occur at the same time on the same vessel such as the case of the Evelyn painter aryballos
(see Figure 7.4). The globular shaped aryballos is also a new form appearing in EPC. These
vessels with new figurative decoration, although clearly different from their predecessors,
constitute a minority of the productions of the Corinthian workshops at this time. Most
vessels manufactured during the Protocorinthian period (EPC to LPC) were still decorated
with geometric patterns (see Figure 7.5). Even though the motifs of painted pottery during
the EPC period are still predominantly geometric, the occasional new pieces with figural
decoration or Orientalizing motifis (with spirals and tendrils) are different enough for the
period to be considered as an “evolutionary” forerunner of the animal frieze tradition, which
was introduced during the MPCI phase.
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The results presented in this research may give the impression of reinforcing the idea
of the EPC as an experimental phase (e.g, as defined by Cook 1972:48), in which new
designs, and (as we now know) new recipes as well, were being tested and that eventually
led to the adoption of the MPCI polychrome Black Figure style. The problem I have with
this interpretation is the emphasis given to qualitative rather than quantitative aspects of the
material record. There is a tendency in the scholarship of Greek pottery to individualize
artifacts, as we could see in several chapters of this work, based on the name assigned to the
painters that decorated them (e.g., the Aegina painter) or the person who at some given time
acquired it (e.g., MacMillan aryballos). This perspective produces highly detailed analyses
of the decorative motifs of the vessels, but fails to provide quantitative contextual data on
pottery manufacturing: this is, not how the pot was decorated but how common that
decoration was in the systemic context it was made, consumed and discarded. And in this
quantitative context, the continued importance of geometric patterns in unquestionable.
Although unfortunately the limitations on the dataset described in Chapter 5 do not allow me
to produce a definitive question on this issue, I think that the evidence we have, and the
results presented here, open the possibility for a new interpretation: that the EPC was not the
first phase of the Orientalizing period but a late installment of the Geometric period at
Corinth. That some of the designs and techniques necessary for the creation of the Black
Figure technique are present in already in the EPC is not in question, but their application
and their number does not necessarily foresee the arrival of the MPCI. Only further research
on the provenance and the chronology of the LG-EPC-MPCI period can help us elucidate
some of these issues, but we should start considering the possibility that, although benefiting
from previously developed technology, the adoption of the Black Figure technique may have
been a more sudden, independent process than previously acknowledged.

The Origins of the Potters’ Quarter:
In Chapter 5 I presented a summary of the results of the excavations that took place
in the Potters’ Quarter of Corinth between 1928 and 1931, and that, up until the present day,
remain the most important source of information regarding the manufacturing of pottery at
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the site during the Archaic period. Although the earliest finds were dated to around 750-720
BCE, these consist only of Geometric inhumation burials, and no evidence of a settlement of
this period was ever found (Stillwell 1948:6). Cemeteries were traditionally located on the
outskirts of the city, far from residential areas, due to the miasma, the contamination caused
by the presence of the dead (Kurtz and Boardman 1971). We must consider, however, that
although in general Greeks did not place cemeteries in the vicinity of residential areas, the
expansion of cities may result in the construction of houses in the vicinity of an existing
burial ground, and the memory of these grounds could be maintained for centuries, as the
archaic cemetery in the neighborhood of Melite in Athens demonstrates (Rodríguez-Alvarez
2014).
In the case of the Potters’ Quarter, however, the occupation of the site took place
right after its use as a burial ground, so those who placed their workshops there may well
have had a memory of the area previously being used as burial ground. We must consider
therefore what motivated the settling of the area despite the miasma that was present due to
the graves. It is indeed unfortunate that the chronological sequence of the deposits from the
Potters’ Quarter is so uncertain, because it prevents us from establishing an accurate order of
events that took place there in the early 7th c. BCE. Stillwell (1948:11–12) dated the earliest
habitational/manufacturing structures of the site to the early 7th c. BCE, (late in the EPC)
despite the abundance of EPC (725/720-690 BCE) to MPCI-II (690-650 BCE) pottery in the
earliest deposits. This interpretation of the chronology was not modified after the publication
of the pottery collection after Stillwell’s death (Stillwell et al. 1984:18), and the lack of
proper excavation protocols at the time the site was excavated prevents us to determining an
accurate date for the earliest workshops in the area. No measurements were recorded for
these deposits, so the only information available is the number of artifacts recovered from
them and cataloged in the museum. Let us illustrate this problem with the so-called NW
Angle Deposit. Figure 7.6 shows the counts sorted by shape of every sherd ascribed to a
specific period of this deposit, considered by Stillwell to be the earliest of the excavation in
terms of pottery production. As stated in Chapter 5 regarding the methodology of this
research, all sherds that, due to their lack of decoration, could not be ascribed a specific
period were discarded and stored away unprocessed.
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This deposit (understood by the excavator as a single stratigraphic unit) contained
abundant LG and EPC sherds as well as significant, and larger, amounts of MC sherds.
Stillwell dated the deposit to the 7thc. BCE (Stillwell 1948:11) and determined that since
there was EPC material in the deposit, it started to be formed in this period. The lack of
attention to the post-depositional processes leaves us however with a series of unsolved
questions: how can we know the EPC sherds were located at the bottom of the deposit,
indicating its earliest phases? Why do we assume the finds were deposited when these wares
were in use and not as the result of the excavation of foundation trenches at later periods for
the construction of structures that precisely took place in the MC period? The presence of
LG sherds might indicate an earlier occupation of the area than expected, but we ignore if
these sherds came from unidentified burials, habitational areas, or any other later
postdepositional event. Stillwell never explained her dating of the first settling of the Potters’
Quarter to the early 7th c. BCE when, in absolute terms, the number of EPC sherds
cataloged (n=108) is higher than that of the MPCI-II period (n=41), the supposed climax of
Protocorinthian pottery production. The Mean Ceramic Date (MCD) for the Pavement
deposit, the first surface recorded for a workshops at the site, is 706.5 BCE, but a careful
examination of the finds shows a relatively normal distribution from LG to MPCII (Figure
7.7). The only evidence we possess on the MPCI date for the origin of the workshops lies in
the fact that all wasters used during firing for checking the evolution of the gloss and tested
in this study, considered as well by the original excavator as the most solid evidence of
pottery production in the area, present a composition in the gloss associated to the use of
limonite, this is, with the recipes that will become the standard of decoration in the MPCI
period.
Whether the Potters’ Quarter was first established at the end of the EPC or the
beginning of the MPC, it is safe enough to infer that by the time the Black Figure technique
was adopted in the MPCI period the nature of the area had changed significantly, and in a
relatively short period of time, from a burial ground to an active industrial area. The clay in
the vicinity of the Potters’ Quarter is not significantly different from other deposits
surrounding Corinth, but it is the only one, as far as we know, that includes yellow ocher and
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in amounts that can be utilized on an industrial scale. It is the key ingredient, alongside the
addition of potassium, in the manufacturing of the new decorative styles.
The use of a new raw material is, however, not a prerequisite for the establishment of
a settlement just meters away from the deposit. Arnold’s (1988) research on the relationship
between energy input and economic return in the cost of obtaining raw materials for pottery
production concluded that in 95% of the ethnographic examples of his study clay sources
were located at less than 7 km from the workshop, and temper sources between 6-9 km.
Pigments might have been exploited farther away and transported over longer distances,
although in 57% of his ethnographic examples the sources for pigments were located less
than 30 km away. If Corinthian potters were already producing and exporting large
quantities of LG wares in other areas of the site, the need for establishing new workshop
areas might have been motivated by other reasons than just access to the limonite. The most
plausible scenario, considering the scarcity of limonite as a resource and the importance it is
going to acquire in the production of polychrome wares, was to enforce ownership of the
land and to establish a direct control to the access of the pigment. The quarrying of clay, as
illustrated on the Penteskouphia pinakes (Figure 6.45), involved digging into the walls of the
ravines.
By installing their workshops on top of the deposits that they needed for their new
decorative style, the potters were not only securing easy access but also claiming ownership
over an essential resource that they could exploit without interference. When we consider all
the evidence related to the development of the Potters’ Quarter as an industrial area, I think
that access and control over a critical resource for the production of the new decorative style
were the key factors in the establishment of these workshops, linking their foundation
directly to the development of the new Black Figure style and the polychrome decoration
that started to characterize Corinthian-made fine wares at the beginning of the MPCI phase.

Workshop Organization and Apprenticeship:
Understanding the organization of the workshop is, possibly, even more difficult than
establishing the date of the Potters’ Quarter. But despite the limitations of the record, we can
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still infer some characteristics of their work and internal organization. Regarding the
architectural elements of the site, the location of the kiln(s) is still unknown, although the
extensive collection of wasters located during the excavations led to the identification of the
site as an industrial area devoted to pottery production. However, a model of a kiln (KN181,
see Figure 7.8) was excavated at the site. The only kiln dated to the Archaic period in
Corinth (published in 1971 but now missing), and the visual evidence preserved in the
Penteskouphia pinakes, indicate the kiln at the site was probably circular in shape, with a
semi-permanent dome that granted access to the combustion chamber, and a stoking tunnel
to place the fuel, separated from the pots by a perforated floor.
The existence of usually only one kiln at most excavated Greek workshops (77%
recorded) (Hasaki 2002) and the comparison of these sites to ethnographic examples, seem
to point at an activity organized around individual workshops run by a single family (Leeuw
1977; Costin 2000; Peacock 1982; Hasaki 2011), which in the Greek social context may
have also included slaves. Other architectural features of the workshop to consider are the
extensive areas required for the drying of the pots, which in the case of the Potters’ Quarter
may have taken place in the so-called North Long Building and South Long Building,
interpreted by the excavator as commercial stoas for the exhibition and selling of the wares
(Stillwell 1948) (see Appendix 1). Interestingly, no settling basins for the levigation of clay
have been found in the area. These types of structures are, alongside kilns, among the most
characteristic features of any pottery workshop. It could be considered that, as in the case of
the kiln, basins existed but they were not found during the excavations. But excavations in
workshops of later periods in the city (Merker 2006) also show that they are not common
features at Corinth. As stated in more detail in the previous chapter, the reason for this
absence may be the fineness of Corinthian clays, which did not require levigation before
forming, saving substantial amounts of space and water in the workshop.
Pots themselves can help us as to reconstruct the organization of production of the
workshops. The data analyzed in the previous chapter regarding the standardization of
shapes indicate that there is significant variability in the parameters measured for all shapes.
Corinthian, and in general all Greek vessels, have been traditionally considered as being
highly standardized wares due to the consistency of decorative techniques and the
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homogeneity of the profiles. This was caused in part by the use of the fast wheel. But
standardization, as understood in ceramic analysis (Costin and Hagstrum 1995; Costin
1991), has never been tested for Corinthian wares. There is a greater variability than
expected with regard to the size of different shapes, and although Figure 7.9 shows that at
different periods shapes tended to have larger or smaller sizes, we do not see the results
clustering around “standardized” values representing different sizes of the same shape.
In the case of the kotyle plotted in Figure 7.9 we can observe how the diameter
increases with vessel height; the correlation R value 0.9226 (R² 0.8512) indicates a strong
positive correlation (P-Value is < 0.00001; the result is significant at p < 0.01). This is an
indicator that potters were able to produce vessels that, although varying greatly in size, kept
their proportions rather constant. This indicates that the Corinthian potters possessed the
skills to produce highly standardized vessels if they wanted, simply by keeping constant the
exact amount of clay used in the first throwing. The high values of the Coefficient of
Variation discard any kind of standardized production, and reinforce the idea of family-based
workshops producing independently and free from the regulations of a central authority. The
extensive excavation record of the site also shows that during the Archaic period Corinth is
not a densely populated urban area but a cluster of isolated hamlets linked to the central
political and economic node, the agora (Roebuck 1972).
An analysis of the types of vessels manufactured in the Potters’ Quarter is somewhat
limited by the research interests that characterized Greek archaeology in the past. When the
site was excavated in the late 20’s and early 30’s, excavators focused almost exclusively on
painted pottery, while other wares produced at the site, such as plain and cooking wares,
received marginal attention. Nevertheless it is clear that in addition to the Black Figure
decorated vessels, the Potters’ Quarter also produced household plain wares in the same
range of shapes (oinchoai, kotyllai, aryballoi) as the decorated vessels. They also produced
painted vessels in shapes that were neither represented in the Black Figure group nor in the
plain ware group. Among those shapes, plates and lamps are the most abundant. Both are
basic items in any household, because they were found distributed in middens all over the
site. Many plates have a bichrome decoration in red and black, but the dates of their
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production are not clear, because they cannot be securely correlated with other
chronologically diagnostic types (see Figure 7.10).
Lamps were another important household item produced throughout the history of
the site. Stillwell (1952) provided a catalog for them and mentioned the existence of some
models of Athenian origin, although it remains unclear whether they were manufactured at
Athens or at Corinth copying Athenian types. But many lamps also seemed to have been
locally produced. She considered that a reliable typology for them could be produced since
many samples were excavated in well-dated deposits, but a careful analysis of this statement
shows that this is far from certain. Many fragments were recovered from the Road Deposit,
dated by an excavator, as the lamps recovered there, to the later part of the 6th c. BCE,
although its MCD is 612.41 BCE. It is not the aim of this research to reassess the complete
typology of these objects, but only to point out the complex situation regarding their dating
due to the mixed nature of the deposits from where they were recovered. Regardless of this
typological problem it is clear that lamps, an essential household item, were produced in the
Potters’ Quarter since the early days of the workshop.
There are still great possibilities for further material studies in the Potters’ Quarter.
Most plain wares recovered there were stored away in crates organized by deposits before
entering the cataloging system of the museum, and they have remained in a scientific limbo
up to the present study. Finally, cooking vessels were also manufactured at the Potters’
Quarter. Unfortunately, almost all coarse ware sherds were discarded on site, and a pile of
these ceramics mixed with rocks was still visible in the Fall 2016 (see Figure 7.12).
The very few examples that were preserved in the same lots as the plain wares
(scholars tend to distinguish between plain and cooking wares based on their
serving/cooking function) show that both cooking pots and mortaria (mortars) were made
using mudstone as temper. The properties of this temper, which can resists temperatures of
over 1000ºC without cracking or expanding significantly, have been described in detail in
Chapter 6. They provided Corinthian potters with a material that could well withstand the
thermal shock of the repeated heating of cooking pots, but also with sharp edges to facilitate
the grinding in the mortars. Mudstone is not only more stable when heated than the quartz
contained in sand-tempered fabrics, but it is also readily available in the foothills of
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Acrocorinth and in other outcrops in the vicinity of Penteskouphia. A recent study by
Alexandra Villing and Elisabeth Pemberton (2010) analyses the evolution of mortaria at
Corinth from the Archaic to the Hellenistic period, with examples recovered from different
areas of the site. The considered that the most radical change in form took place at the end of
the 6th c. BCE (Villing and Pemberton 2010:555), at the same date that, as I discuss at the
end of this chapter, the focus of production of the Potters’ Quarter is changing as well.
Not all production in the Potters’ Quarter focused on pots. Hand-made figurines were
also found in considerable numbers in the deposits dated to the Archaic period, especially in
ones related to the cult activities at the site. As described in Chapter 6, during the Archaic
period most figurines were coiled and painted using the same techniques and materials that
were used on the painted wares. Most figurines are anthropomorphic, males and females,
and resemble the larger scale cult images of the period, supporting the assumption that they
were used for ritual purposes. But there are other types of figurines, such as boats, oxcarts,
furniture, and tools that are not stratigraphically associated with these cult deposits and that
the excavator considers were made by the potters for their amusement and not for sale
(Stillwell 1952:7). Other possible interpretations are plausible, especially their use as toys.
Regardless of this debate, during the second half of the 6th c. BCE the manufacturing of
figurines and other goods made in the Potters’ Quarter, changes radically with the
introduction of molds and even the construction of a new factory that was devoted to these
new mold-made, polychrome figurines (Stillwell 1952:19).
There is, however, a very important Corinthian clay manufacture that we do not find
at the Potters’ Quarter, architectural elements. Roof-tiles have been always considered a
Corinthian innovation, having their earliest archaeologically attested use in the roofing
system of the Old Temple at Corinth, built by the mid-seventh century BCE. This so-called
Protocorinthian tile system, named after the pottery style just for chronological reasons, has
been extensively studied by Phillip Sapirstein (2008, 2009), and since no evidence of tile
manufacturing has been found at the site, we can only infer that tile making took place at a
different location. This hypothesis is not contradictory with what has been discussed in this
chapter, in fact it reinforces a scenario of pottery workshops as decentralized family
endeavors.
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The brief summary of pottery types manufactured at the Potters’ Quarter presented in
the previous pages clearly shows that many different types were produced there, not just
decorated pots. An overemphasis on the analysis of painted vessels has led to the conclusion
that the Potters’ Quarter was a center that specialized in wheel-made fine wares, a vision that
still persists today (see e.g., Sapirstein 2008:215). Considering the large amounts of material
excluded from the study of the site we can only conclude that the Potters’ Quarter was in fact
a center of diversified production, and if we want to understand how this, and any other
workshop, operated, we need to start analyzing ceramic assemblages as whole sets.
The last element of analysis to consider regarding the organization of production of
the workshops is how technical knowledge was transmitted within the workshops. This is
perhaps the aspect considering the limitations of our record and the one that has produced
less satisfactory results. Although the Penteskouphia pinakes provide us with a rich
iconography on the different technical aspects of pottery making as well as the organization
of the production, the absence of any data on the location where they were discovered limits
the scope of their interpretation. On the other hand, the emphasis in the study of the “master”
artists and the identification in their individual works in the literature has pushed aside the
interest in the study of this topic (Hasaki 2013). Some literary sources make isolated
references to general ideas of craftsmanship and apprenticeship (e.g., Aristotle Nicomachean
Ethics 2.1), but in general we ignore how that transmission skills took place in the
workshops. Some attempts have been made through the analysis of the so-called
apprenticeship pieces, ceramics that because of their simplicity or their apparent lack of
craftsmanship have been interpreted as having been made by learners that have not yet
acquired the skills of the trade. In Figure 7.13 we find one of these pieces, a pinax dated to
the mid 6th c. BCE and considered to be an apprentice test piece due to the poor execution of
the “panther” figure in the center.
An interesting aspect in these workshop scenes of pottery manufacturing depicted on
Corinthian and Athenian ceramics is the interactions between craftsmen and
assistants/apprentices and how they differ in the two cases. In the Penteskouphia pinakes
(Corinthian) we observe how the latter, usually represented as males depicted in a smaller
size and beardless to indicate their youth, are actively participating in different tasks, while
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in Athenian examples they usually appear only assisting in the wheel-throwing. In fact,
Athenian representations tend to reinforce the individuality of the craftsman, always working
alone, even when the scene includes several figures (Hasaki 2013:178–180). This distinction
could represent an interesting change in the conception of the work of the potter, because it
is taking place at the moment when the Athenian potters start to individually sign their
works; the artisan may now also be perceived as an artist. On the other hand, it could also
indicate that different people were now involved in making Athenian painted fine vessels,
the potter, who makes the vessels, and the painter who paints its surface and signs his
creation. That in turn could mean that the painters were held in higher regard or held a
higher social status than the potters in Athens at this time.

Economic Cost and Consumption of Pottery in Corinthian Society:
As I discussed more extensively in Chapter 3, since the 1980s there has been a debate
on the meaning of painted fine wares. For some scholars Greek “vases” were a luxury good
and a superior artistic achievement (Boardman 1987; Cook 1987), while others (albeit a
vocal minority) see them as cheap copies of more expensive metal vessels that have the
same forms (Vickers 1985; Gill and Vickers 1990). The truth is we cannot know the price of
these commodities during their time, but an analysis of the time invested by modern potters
on reproducing modern copies for the tourist market can offer us some insights into the labor
investment of these communities.
In terms of raw materials, the manufacturing of pottery did not require expensive
metals or precious stones. Water and clay were readily available, and although firing was,
compared to other steps, more costly due to the consumption of fuel and the risk of losing
the batch, agricultural surplus could be used for the task. Olive trees need to be pruned every
two years to control their shapes and increase their yield, which creates an extensive surplus
of olive branches that nowadays needs to be burned in controlled fires in order to prevent the
risk of wildfires in the fields. Olive wood is highly caloric and the appearance of olive pits in
kilns indicates its extensive, although not necessarily exclusive, use.
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Regarding the time employed in producing wares from the Archaic period, there are
currently two workshops in the village devoted to the manufacturing of replicas of pots for
the tourists. The first is run by a family of Moldovan immigrants that opened their workshop
in 2016, while the second is a 3rd generation workshop producing these replicas since the
early 20th c. The first shop sells exclusively pottery and produces a large variety of shapes
while the second one focuses exclusively on aryballoi, since the souvenir shop offers a large
variety of other commodities. Focusing on the interest of this study, both workshops have a
very similar sequence, working in batches of 12-15 pots if the shape ranges from aryballoi to
oinochoai, and with individual vessels if the shapes are larger. In the case of a mid-size pot
such as the lekythos, the throwing takes about 3 minutes, followed 24 hours of drying, the
trimming and smoothing of the shape, usually in 10-15 minutes, another 24 hours of drying
and finally the attachment of the handle. Drying is by far the most time-consuming step, and
we need to be aware of this fact when interpreting sites and structures such as the “stoai”
located on the Potters’ Quarter.
These modern potters use artificial acrylic paints in both cases because the time
required in the preparation of the slips and pigments, the cost of raw materials and,
especially, the variability of results that may take place when using natural paintings is not
worth it in the final result of the replica. The use of these paints requires the vessels to be
fired in advance, in electric kilns and cycles of 18 hours at 900-930ºC. The sequence of
decoration is rather complex, and includes several steps aimed at “aging” the final product in
order to make it more appealing to the tourists. First, a patina slip is applied and finished
with a sponge, in order to create a “marble” finishing, then the main and secondary motifs
are sketched and painted, a second patina applied, and finally the black areas, decorated with
the reduced gloss in the originals, are painted with a black varnish.
The amount of surface decorated does not generally determine the time required to
paint it: complex linear motifs, such as those of the geometric vessels, take but seconds due
to the use of the multiple brush and the turntable, and even more complex designs such as
the meander are executed rather rapidly due to the repetition of the motif. This repetition is
also instrumental in the application of animal friezes, such as those characteristic of
Corinthian wares, because although they imply naturalistic creations, the repetitive patterns
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within and among vessels ends up speeding up the process. Only large-scale figurative
scenes such as those characteristic of Athenian vessels can take longer times. Thus, the main
friezes on four aryballoi, one kotyle or one lekythos may take up to 1 hour, an oinochoe four
hours, but the decoration of an Athenian krater could take up to three working days. The
replica of a geometric amphora by the Dipylon master (160 cm) was reported to take twenty
days to be fully decorated. One aspect all these modern potters were proud of was the fact
that none of them needed images to copy when painting, and with the exception of the
replicas of singular museum pieces, they decorated all their wares from memory. The
repetition of animal friezes on Corinthian pots seems to be especially suitable for this task.
Based on the experience of these seasoned potters, ancient Corinthian vessels cannot
be considered, in terms of raw materials and working hours, an expensive commodity. The
debate over this issue fails somehow to cover the aesthetic value of craftsmanship: we see
today these pieces through the glass of museum cabinets and we consider them today, for a
variety of complex historical reasons, pieces of art in our own time, assuming wrongly that if
we “reduce” them from the work of an artist to the work of a craftsman we are diminishing
somehow their aesthetic value. No references to potters, as opposed to mural painters,
sculptors or master-builders, are found in the classical texts, even for such a famous and
literary centers as Athens. We cannot deny, however, that the scarcity and exoticism of these
goods in the areas of contact with other cultures made them luxurious to the eyes of
Etruscans, Siculi, and other non-Greek communities, as it has been the case throughout
history in many colonial contexts.
The study of Archaic Corinthian wares in household contexts is limited at Corinth to
the presence of pottery finds in wells and cisterns dated to this period (Amyx and Lawrence
1975), since no extensive structures associated with dwelling areas has been excavated.
There is an example, however, of extensive use of pottery associated with consumption,
dated to the LPC: the sanctuary of Demeter and Kore on the slopes of Acrocorinth. The site
was discovered and excavated in the 1960’s and earlier 1970’s and the use of WheelerKenyon boxes for the recording of finds, as well as the processing of all types of vessels
recovered during excavations, provide us with a much better dataset on the preparation and
consumption of feasts in this period. The site consists of a series of small dining rooms
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organized in rows at different levels following the slopes of the hill, and a large stone lined
pit, containing ash (Stroud 1965, 1968; Bookidis 1969; Bookidis and Fisher 1972). The
dating of this sanctuary is complicated, since the earliest pottery finds correspond to the
Geometric period but the earliest dining structures date to the late 6th c. BCE. The cult
practice probably started during the LPC period and lasted until the destruction of the city by
the Romans in 146 BCE (Pemberton et al. 1989). The significance of this site is that the cult
activity required the preparation and consumption of food, and we are presented with an
extensive collection of vessels that range from coarse mortaria and cooking pots to Black
Figure Protocorinthian and Corinthian vessels, as well as numerous amounts of plain wares.
As stated before, it may be a risk to extrapolate from the pottery assemblage of Demeter and
Kore to the households in the city, but it is the best approximation we have for analyzing
local use and consumption of pottery, since, despite it being a sanctuary, the oikoi where the
ritual dining took place made a great effort in mimicking analogous structures in Greek
households. The same shapes of utilitarian and cooking wares were located at the sanctuary
of Demeter and Kore and in the Potters’ Quarter, and although we cannot be certain that
these wares were produced in the latter, they constitute a good reminder of the importance of
the internal market for the pottery workshops of Corinth.

The Resilience of the Corinthian Workshops:
Although decorative styles changed through time, the Protocorinthian and Corinthian
periods are characterized by a stability in manufacturing techniques. However, by the end of
the 6th c. BCE radical changes started to take place in all types of wares that were
manufactured at the Potter’s Quarter. These changes coincided with a decline of the Late
Corinthian III (LC) vessels found in sites around the Mediterranean, which at this point were
unable to compete with Attic Black Figure vessels. The success of these new Athenian
vessels has been traditionally interpreted as the main reason for the disappearance of
Corinthian painted wares. According to this theory, the Athenian potters developed new
aesthetic values that included taking advantage of the decorative surface of their large
vessels, the abandonment of the miniaturist decoration and the friezes for larger, more
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narrative scenes, and, later, the transition from the Black to the Red Figure technique.
Corinthian potters on the other hand, supposedly lacked the skills or entrepreneurship to
adopt the new canons introduced by the Athenian potters.
This interpretation fails to recognize that the Potters’ Quarter was not a specialized
center for fine wares but a workshop that mainly covered the needs of local Corinthian
households. Potters may well have also produced specific types of pottery for export. In
addition, it does not take into account the constraints imposed on the potters by the raw
materials available to them. The experiments and analyses described in Chapter 6 have
shown that many Corinthian clays contain high amounts of calcium, a characteristic that
greatly affects the size of vessels. These clays are very difficult to throw since they dry up
constantly in the process, and this issue complicates also the attachment of several sections
of larger vessels. Even coiling is complicated by this fact because the bottom of the vessel
will dry up while the shape is still being formed. The iron-rich, more plastic clays available
around Athens do not contain significant amounts of calcium, thus facilitating the making of
larger vessels. Corinthian potters had the knowledge for producing large vessels and
eventually did produce some large containers during the Archaic period, such as kraters and
dinoi, but the properties of their clays made them less efficient for the manufacturing of
these shapes. The problem could have been easily solved by the addition of mudstone as
temper, but this would have prevented the throwing of these fine wares. Smaller shapes
presented less risks and problems in terms of lost working hours for the potter.
Another problem presented by the access to the raw material was related to the
preparation of slips for decoration. To obtain the black gloss that characterized their vessels,
Athenian potters relied on the preparation of a slip that required only the levigation of the
same clay used in their fabrics. No other material was required in the process, so the
Athenian potters had easy access to the material to prepare their slips as long as they had
access to the same clay they were using for the fabric. Corinthian potters, on the other hand,
had to rely on the addition of limonite to obtain the desired gloss, and this mineral has been,
so far, located only in one outcrop in the vicinity of the Potters’ Quarter. We cannot know
how abundant it was in the past in beds already exploited, but it is clear that Corinthians
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could not prepare slips in the same amount and with the same facility that their Athenian
competitors.
However, the Potters’ Quarter did not disappear once Athenian wares became widely
available. In fact, it showed a resilience, an ability to adapt its manufacturing processes that
permitted the work to continue there at least until the end of the 4th c. BCE. The timeconsuming process of decorating vessels with figurative designs, was eventually abandoned,
maybe because these pots were unable to compete with Athenian goods, and a return to
geometric decorations in the so-called Conventionalizing style occurred at the end of the
Archaic and into the Classical period. Plain wares were still produced in the Potters’ Quarter,
as well as other household items such as lamps, but the most successful commodities made
in the Classical period, at least in terms of geographic distribution, were now mortars and
cooking pots. The use of mudstone temper made them very temperature resistant vessels,
and recent studies (Villing 2009; Villing and Pemberton 2010; Sparkes and Talcott 1970;
Sparkes et al. 1970) have shown their commercial success during the Classical period.
Finally, the skills of Corinthian potters with colors were transferred from the painted
pots to the figurines. Although the Potters’ Quarter produced also handmade figurines during
the Archaic period and some molded heads, the extensive use of molds starting from the
middle of the 6th c. BCE increased significantly, and even a new structure, labeled by the
excavator as a Terracotta factory due to the presence of numerous molds for figurines, was
erected. The clay of Corinth was especially suited for the manufacturing of figurines. The
clear color and the porosity of the clay benefited the attachment of the white base upon
which colors were applied after firing (Merker 2003). Blues, Cu-based, and pinks enhanced
the palette of reds and yellows that characterized the ceramic products of the earlier Archaic
period. This increase in the demand of mold-made figurines was probably reinforced by the
cult needs of the city, which relied heavily on this type of object for their rituals (Bookidis
2010). As a final paradox in the history of Greek pottery, the production of plain wares,
cooking wares, and terracotta figurines kept the workshops of the Potters’ Quarter operative
at least until the beginning of the Hellenistic period, beyond the disappearance of the
Athenian red figure style by the mid 4th c. BCE. Corinthian ceramic manufactures did not
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disappear, it just adapted to the new market conditions to continue to thrive in the following
decades after the Archaic period.
Regardless of the enhancement on our knowledge of the recipes or the establishment
of the behavioral chain for Archaic Corinthian pottery, the most important achievement of
this work has been the recovery and reinforcement of the identity of these craftsmen. They
constituted a clearly defined community of practice, independent of other coetaneous
communities. Although much work remains to be done, especially regarding the definition of
what we label as “Corinthian” at Corinth and the colonies, the reassessment of some longheld premises in the field should encourage us all to pursue similar studies on other pottery
centers of Archaic Greece. Only when we provide ourselves with a more anthropological
vision and methodology will we be able to create a new paradigm that moves away from the
present-day typological approach to a more accurate holistic vision of pottery making in
ancient Greece, as well as the role potters and their goods played in the larger socioeconomic
networks of their time.

278

Figure 7.1: MGII Kantharos from Argos.Archaeological Museum of Argos.

Figure 7.2: LG kantharos,
Potters' Quarter (KP172)
Corinth. Archaeological
Museum of Corinth.
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Figure 7.3: LG krater
(C-1937-3), Corinth.
Archaeological
Museum of Corinth.

Figure 7.4: EPC aryballos by the Evelyn painter (700-690 BCE) (no context). British
Museum 1969,1215.1.
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Figure 7.5: EPC kotyle from Cumae. Naples. The decoration of the whole vessel is still
geometrical. Naples Archaeological Museum.

NW Angle Deposit Decorated Pottery
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Figure 7.6: Counts of diagnostic finds by shape in the NW Angle Deposit.
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Pavement Deposit Decorated Pottery
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Figure 7.7: Counts of diagnostic sherds by shape in the Pavement deposit.

Figure 7.8: Miniature model of a kiln recovered from the Potters' Quarter. Archaeological
Museum at Corinth (KN 181).
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Figure 7.9: Kotyle diameter vs. height. Kotyle measurements plotted (EC in red; MC in
yellow; LC in green).

Figure 7.10: Plate rim decorated with black, red and white bands. From 1929-4 deposit.
North Dump, MCD:671.09.
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Figure 7.11: Oil
lamp from the
Potters' Quarter.
Second half of the
6th c. BCE.

Figure 7.12: Dump area of the excavation of the Potters' Quarter.

284

Figure 7.13: Corinthian terracota plaque from Penteskouphia. Antikensammlungen,
Staatliche Museen zu Berlin, inv. no. F722, mid-6th c. BCE.
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Appendix A:
Plan of the Potters’ Quarter
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Appendix B:
General Catalog of Pottery
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ID

Museum #

290

Lot #

Ware

Shape

Style

Date

Part

CP00000

1929-4

figurative

plate

Early Corinthian

620/615-595/590 BCE

foot

CP00001

1929-4

plainware

plate

rim

CP00002

1929-4

plainware

plate

foot

CP00003

1929-4

figurative

plate

Protocorinthian

full profile

CP00004

1929-4

figurative

plate

Corinthian

foot

CP00005

1929-4

plainware

plate (?)

CP00006

1929-4

figurative

plate

CP00007

1929-4

plainware

plate

full profile

CP00008

1929-4

figurative

plate (?)

foot (?)

CP00009

1929-4

plainware

plate

full profile

CP00010

1929-4

plainware

plate

CP00011

1929-4

figurative

plate

CP00012

1929-4

plainware

plate

CP00013

1929-4

figurative

plate

Corinthian

foot

CP00014

1929-4

figurative

plate

Corinthian

full profile

CP00015

1929-4

figurative

plate

Corinthian

foot

CP00016

1929-4

plainware

plate

CP00017

1929-4

plainware

plate

CP00018

1929-4

figurative

CP00019

1929-4

plainware

plate

full profile

CP00020

1929-4

plainware

plate

full profile

CP00021

1929-4

figurative

plate

Corinthian (?)

rim

CP00022

1929-4

figurative

plate

Corinthian

foot

CP00023

1929-4

figurative

plate

Corinthian

foot

CP00024

1929-4

plainware

plate (?)

rim

CP00025

1929-4

figurative

plate

rim

CP00026

1929-4

plainware

plate

foot

foot
Corinthian

foot

full profile
Corinthian
full profile

full profile

pXRF #

ID

Museum #

Lot #

Ware

Shape

Style

Date

Part

CP00027

1929-4

plainware

plate

rim

CP00028

1929-4

figurative

plate

foot

CP00029

1929-4

figurative

plate

full profile

CP00030

1929-4

plainware

plate

full profile

CP00031

1929-4

plainware

plate

bottom

CP00032

1929-4

figurative

plate

foot

CP00033

1929-6

coarseware

lamp

CP00034

1929-6

figurative

1929-6

coarseware

CP00036

1929-6

CP00037

Protocorinthian

nozzle

middle Corinthian

lid

lamp

Protocorinthian

nozzle

figurative

conical oinochoe

Protocorinthian

base

1929-6

figurative

lid

CP00038

1929-6

figurative

CP00039

1929-4

figurative

amphora (?)

CP00040

1929-4

figurative

amphora

neck

CP00041

1929-4

figurative

test-piece

neck

CP00042

1931-44

plainware

kotyle

foot

CP00043

1931-44

plainware

kotyle

foot

CP00044

1931-44

plainware

test-piece

rim

CP00045

1931-44

plainware

salt cellar

CP00046

1931-44

plainware

salt cellar – test-piece

full profile

CP00047

1931-44

figurative

aryballos - test-piece

base

CP00048

1931-44

plainware

test-piece

foot

CP00049

1931-44

figurative

test-piece

body

CP00050

1931-44

figurative

test-piece

foot

CP00051

1931-44

figurative

test-piece

body

CP00052

1931-44

figurative

test-piece

foot

CP00053

1929-6

figurative

oinochoe (?)

1929-6

figurative

CP00035
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CP00054

L29-6

1929-tl-4

lid
Corinthian

neck

Corinthian
Late Corinthian

body
570-500 BCE

body

pXRF #

ID

Lot #

Ware

Shape

Style

CP00055

1929-6

figurative

conical oinochoe

Corinthian

base

CP00056

1929-6

plainware

alabastron

Corinthian

bottom

CP00057

1929-6

figurative

CP00058

1929-6

figurative

CP00059

1929-6

figurative

1929-6

figurative

CP00061

1929-6

figurative

CP00062

1929-8

plainware

kotyle (?)

Classical (?)

foot

CP00063

1929-8

plainware

kotyle (?)

Classical (?)

foot

CP00064

1929-8

plainware

miniature (?)

rim

CP00065

1929-8

cooking ware

cooking pot

rim

CP00066

1929-8

cooking ware

cooking pot

bottom

CP00067

1929-8

figurative

foot

CP00068

1929-8

plainware

rim

CP00069

1929-8

plainware

base

CP00070

1929-8

figurative

plate

full profile

CP00071

1929-8

plainware

miniature

foot

CP00072

1929-8

plainware

strainer

body

CP00073

1929-8

plainware

cup

CP00074

1931-9

figurative

kotyle

rim

CP00075

1931-9

figurative

kotyle

body

CP00076

1931-9

figurative

kotyle

foot

CP00077

1931-9

figurative

kotyle

rim

CP00078

1931-9

figurative

kotyle

rim

CP00079

1931-9

figurative

rim

CP00080

1931-9

plainware

rim, handle

CP00081

1931-9

figurative

kotyle

rim

CP00082

1931-9

figurative

kotyle

foot

CP00060

Museum #

1929-tn-17

Date

Part

lid
plate

Corinthian (?)

lid

Corinthian

rim

Corinthian

lid
lid
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Conventionalizing

rim

pXRF #

ID

Museum #

293

Lot #

Ware

Shape

Style

Date

Part

CP00083

1931-9

plainware

plate

CP00084

1931-9

plainware

lekane

CP00085

1931-9

plainware

cup

rim and handle

CP00086

1931-9

plainware

kotyle (?)

foot

CP00087

1931-9

plainware

kotyle (?)

foot

CP00088

1931-9

plainware

salt cellar

full profile

CP00089

1931-9

plainware

cup

rim and handle

CP00090

1931-9

plainware

CP00091

1931-9

plainware

salt cellar

CP00092

1931-9

plainware

strainer

CP00093

1931-9

plainware

plate (?)

rim

CP00094

1931-9

plainware

salt cellar

full profile

CP00095

1931-9

plainware

cup

rim and handle

CP00096

1931-9

plainware

cup

rim and handle

CP00097

1931-9

plainware

plate

full profile

CP00098

1931-9

figurative

plate

full profile

CP00099

1931-9

figurative

plate

full profile

CP00100

1931-9

plainware

plate

full profile

CP00101

1931-9

plainware

plate

full profile

CP00102

1931-9

figurative

plate

full profile

CP00103

1931-9

figurative

plate

full profile

CP00104

1931-9

plainware

plate

full profile

CP00105

1931-9

plainware

plate

full profile

CP00106

1931-9

figurative

plate

full profile

CP00107

1931-9

plainware

plate

full profile

CP00108

1931-9

figurative

phiale

base

CP00109

1931-9

figurative

bowl (?)

full profile

CP00110

1931-9

plainware

bowl

rim

rim
Classical (?)

rim and handle

rim
full profile

pXRF #

ID

Museum #
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Lot #

Ware

Shape

Style

Date

Part

CP00111

1931-9

plainware

bowl

rim and handle

CP00112

1931-9

plainware

cup (?)

rim and handle

CP00113

1931-9

figurative

cup

CP00114

1931-9

plainware

cup

rim and handle

CP00115

1931-9

plainware

cup

rim and handle

CP00116

1931-9

figurative

kotyle – waster

foot

CP00117

1931-9

figurative

CP00118

1931-9

figurative (?)

waster

body

CP00119

1931-9

figurative

kotyle – waster

foot

CP00120

1931-9

plainware

waster

rim

CP00121

1931-9

figurative

kotyle – test piece

foot

CP00122

1931-9

figurative

test-piece

body

CP00123

1931-9

plainware

CP00124

1931-9

plainware

test-piece

foot

CP00125

1931-9

figurative

waster

foot

CP00126

1931-9

figurative

kotyle – test piece

foot

CP00127

1931-9

figurative

test-piece

body

CP00128

1931-9

plainware

kotyle – test piece

body

CP00129

1931-9

plainware

conical oinochoe -test piece

base

CP00130

1931-9

plainware

CP00131

1931-9

plainware

waster

body

CP00132

1931-9

figurative

waster

rim

CP00133

1929-16

figurative

miniature

full profile

CP00134

1929-16

plainware

miniature

full profile

CP00135

1929-16

figurative

miniature

complete

CP00136

1929-16

figurative

miniature

full profile

CP00137

1929-16

figurative

miniature

full profile

CP00138

1929-16

figurative

miniature

full profile

Conventionalizing

rim

rim and handle

foot

pXRF #

ID

Museum #

295

Lot #

Ware

Shape

Style

Date

Part

CP00139

1929-8

figurative

aryballos - globular

CP00140

1929-8

plainware

lamp

CP00141

1929-8

figurative

handle

CP00142

1929-8

figurative

handle

CP00143

1929-8

figurative

conical oinochoe

neck

CP00144

1929-12

plainware

kotyle

foot

CP00145

1929-12

plainware

kotyle

rim and handle

CP00146

1929-12

figurative

cup

CP00147

1929-12

figurative

cup

full profile

CP00148

1929-12

plainware

oinochoe (?)

rim and handle

CP00149

1929-12

plainware

oinochoe

rim and handle

CP00150

1929-4

figurative

kotyle

rim and handle

CP00151

1929-4

plainware

rim

CP00152

1929-4

plainware

rim

CP00153

1929-4

plainware

CP00154

1929-4

figurative

kotyle

foot

CP00155

1929-4

plainware

kotyle

foot

CP00156

1929-4

figurative

kotyle

foot

CP00157

1929-4

figurative

kotyle

rim and handle

CP00158

1929-4

plainware

kotyle

foot

CP00159

1929-4

figurative

kotyle

foot

CP00160

1929-4

figurative

kotyle

Early Corinthian

rim

CP00161

1929-4

figurative

kotyle

Early Corinthian

rim

CP00162

1929-4

figurative

kotyle

rim and handle

CP00163

1929-4

plainware

kotyle

foot

CP00164

1929-4

plainware

kotyle

foot

CP00165

1929-4

plainware

kotyle

foot

CP00166

1929-4

plainware

kotyle

rim and handle
Classical (?)

nozzle

Conventionalizing

rim and handle

Subgeometric

Classical

rim

5th century BCE

foot

pXRF #

ID

Museum #

296

Lot #

Ware

Shape

CP00167

1929-4

plainware

CP00168

1929-4

plainware

CP00169

1929-4

plainware

Classical (?)

foot

CP00170

1929-4

plainware

Classical (?)

foot

CP00171

1929-4

plainware

lamp

nozzle

CP00172

1929-4

plainware

lamp

nozzle

CP00173

1929-4

plainware

lamp

nozzle

CP00174

1929-4

plainware

lamp

nozzle

CP00175

1929-4

plainware

rim and handle

CP00176

1929-4

figurative

rim and handle

CP00177

1929-4

plainware

rim

CP00178

1929-4

plainware

lamp

CP00179

1929-4

figurative

plate

CP00180

1929-4

figurative

CP00181

1929-4

figurative

CP00182

1929-4

plainware

CP00183

1929-4

plainware

bottom

CP00184

1929-4

plainware

handle

CP00185

1929-4

plainware

tripod pyxis

full profile

CP00186

1929-4

figurative

tripod pyxis

foot

CP00187

1929-4

figurative

tripod pyxis

full profile

CP00188

1929-4

figurative

tripod pyxis

full profile

CP00189

1929-4

figurative

tripod pyxis

full profile

CP00190

1929-4

figurative

tripod pyxis

full profile

CP00191

1929-4

figurative

oinochoe

CP00192

1929-4

figurative

CP00193

1929-4

plainware

CP00194

1929-4

figurative

bowl

Style

Date

Part

Classical

5th century BCE

foot

Classical

5th century BCE

full profile

nozzle
Corinthian

rim

Early Corinthian

rim
foot

aryballos (?)

bottom

Conventionalizing (?)

rim and handle
lid

conical oinochoe

base
base

pXRF #

ID

Museum #

297

Lot #

Ware

Shape

Style

Date

Part

CP00195

1929-4

plainware

CP00196

1929-4

figurative

oinochoe (?)

CP00197

1929-4

figurative

oinochoe

CP00198

1929-4

plainware

CP00199

1929-4

figurative

CP00200

1929-4

plainware

rim

CP00201

1929-4

plainware

rim

CP00202

1929-4

figurative

CP00203

1929-4

figurative

Subgeometric (?)

rim

CP00204

1929-4

figurative

Late Geometric (?)

rim

CP00205

1929-4

figurative

foot

CP00206

1929-4

figurative (?)

rim and handle

CP00207

1929-4

figurative

rim

CP00208

1929-4

plainware

oinochoe

rim and handle

CP00209

1929-4

plainware

lekythos

rim and handle

CP00210

1929-4

plainware

CP00211

1929-4

figurative

CP00212

1929-4

figurative

CP00213

1929-4

plainware

bowl

full profile

CP00214

1929-4

plainware

bowl

full profile

CP00215

1929-4

plainware

cup

rim and handle

CP00216

1929-4

plainware

plate

full profile

CP00217

1929-4

plainware

rim

CP00218

1929-4

plainware

lid

CP00219

1929-4

plainware

CP00220

1929-4

plainware

CP00221

1929-4

figurative

lid

CP00222

1929-4

plainware

lid

base
handle
Corinthian (?)

rim and handle
rim

column krater

Corinthian

kotyle

handle

foot

base
conical oinochoe

Corinthian

base
base

lid
lekythos

lid

pXRF #

ID

Museum #

298

Lot #

Ware

Shape

Style

Date

Part

CP00223

1929-4

plainware

lid

CP00224

1929-4

figurative

lid

CP00225

1929-4

figurative

lid

CP00226

1929-4

figurative

kotyle

foot

CP00227

1929-4

figurative

kotyle

foot

CP00228

1929-4

figurative

kotyle

foot

CP00229

1929-4

figurative

kotyle (?)

rim

CP00230

1929-4

figurative

kotyle

rim

CP00231

1929-4

figurative

kotyle

foot

CP00232

1929-4

figurative

kotyle

foot

CP00233

1929-4

figurative

kotyle

rim and handle

CP00234

1929-4

figurative

kotyle

foot

CP00235

1929-4

figurative

kotyle

foot

CP00236

1929-4

plainware

kotyle (?)

rim and handle

CP00237

1929-4

figurative

kotyle

foot

CP00238

1929-4

figurative

kotyle

foot

CP00239

1929-4

figurative

kotyle

foot

CP00240

1929-4

figurative

kotyle

foot

CP00241

1929-4

figurative

kotyle

foot

CP00242

1929-4

figurative

kotyle

foot

CP00243

1929-4

plainware

kotyle

rim and handle

CP00244

1929-4

plainware

kotyle

rim and handle

CP00245

1929-4

figurative

kotyle

foot

CP00246

1929-4

figurative

kotyle

rim

CP00247

1929-4

figurative

kotyle

rim

CP00248

1929-4

figurative

kotyle

rim

CP00249

1929-4

figurative

foot

CP00250

1929-4

figurative

rim and handle

pXRF #

ID

Museum #

299

Lot #

Ware

Shape

Style

Date

Part

CP00251

1929-4

plainware

CP00252

1929-4

plainware

kotyle

foot

CP00253

1929-4

plainware

bowl

foot

CP00254

1929-4

plainware

kotyle (?)

foot

CP00255

1929-4

figurative

kotyle

foot

CP00256

1929-4

figurative

kotyle

foot

CP00257

1929-4

figurative

CP00258

1929-4

plainware

lekythos

base

CP00259

1929-4

plainware

lekythos

base

CP00260

1929-4

plainware

kotyle

full profile

CP00261

1929-4

figurative

salt cellar

rim

CP00262

1929-4

plainware

CP00263

1929-4

plainware

bowl

full profile

CP00264

1929-4

plainware

salt cellar

full profile

CP00265

1929-4

plainware

strainer

body

CP00266

1929-4

plainware

kotyle (?)

rim and handle

CP00267

1929-4

plainware

strainer

rim

CP00268

1929-4

figurative

CP00269

1929-4

plainware

CP00270

1929-4

figurative

kotyle (?)

CP00271

1929-4

figurative

kotyle

CP00272

1929-4

figurative

kotyle

CP00273

1929-4

figurative

CP00274

1929-4

figurative

kotyle

CP00275

1929-4

figurative

aryballos (?)

CP00276

1929-4

figurative

CP00277

1929-4

figurative

aryballos

CP00278

1929-4

figurative

aryballos

rim

rim

body

rim
rim
Corinthian

body
foot

Corinthian

rim

Corinthian (?)

body
bottom
foot
rim

Protocorinthian

bottom

pXRF #

ID

Museum #

300

Lot #

Ware

Shape

Style

Date

CP00279

1929-4

figurative

aryballos

Protocorinthian

rim and handle

CP00280

1929-4

figurative

alabastron (?)

Corinthian

rim and handle

CP00281

1929-4

figurative

aryballos (?)

Corinthian

rim and handle

CP00282

1929-4

figurative

aryballos (?)

rim and handle

CP00283

1929-4

figurative

aryballos

rim and handle

CP00284

1929-4

figurative

aryballos

CP00285

1929-4

figurative

aryballos

bottom

CP00286

1929-4

figurative

aryballos

bottom

CP00287

1929-4

figurative

aryballos

rim and handle

CP00288

1929-4

figurative

aryballos

bottom

CP00289

1929-4

figurative

aryballos

rim and handle

CP00290

1929-4

figurative

aryballos (?)

Corinthian (?)

bottom

CP00291

1929-4

figurative

alabastron

Corinthian

rim and handle

CP00292

1929-4

figurative

aryballos (?)

Corinthian

bottom

CP00293

1929-4

figurative

aryballos

CP00294

1929-4

figurative

aryballos

Corinthian

bottom

CP00295

1929-4

figurative

aryballos (?)

Corinthian

bottom

CP00296

1929-4

figurative

CP00297

1929-4

plainware

miniature

CP00298

1929-4

figurative

alabastron

Corinthian

rim and handle

CP00299

1929-4

figurative

alabastron

Corinthian

rim and handle

CP00300

1929-4

plainware

miniature

complete

CP00301

1929-4

plainware

miniature

full profile

CP00302

1929-4

plainware

miniature

complete

CP00303

1929-4

figurative

CP00304

1929-4

figurative

aryballos

CP00305

1929-4

plainware

miniature

complete

CP00306

1929-4

figurative

aryballos

rim

Early Corinthian (?)

Part

rim and handle

bottom

body
base

Late Corinthian
Corinthian

570-500 BCE

body
rim and handle

pXRF #

ID

Museum #

301

Lot #

Ware

Shape

Style

Date

Part

CP00307

1929-4

figurative

aryballos

Corinthian

bottom

CP00308

1929-4

figurative

aryballos

Corinthian (?)

bottom

CP00309

1929-4

figurative

aryballos

CP00310

1929-4

figurative

aryballos

Late Protocorinthian

650-630 BCE

body

CP00311

1929-4

figurative

aryballos

Late Protocorinthian

650-630 BCE

body

CP00312

1929-4

figurative

aryballos (?)

Late Protocorinthian

650-630 BCE

body

CP00313

1929-4

figurative

aryballos

Late Protocorinthian

650-630 BCE

foot

CP00314

1929-4

figurative

aryballos (?)

Late Protocorinthian

650-630 BCE

foot

CP00315

1929-4

figurative

aryballos

Late Protocorinthian

650-630 BCE

foot

CP00316

1929-4

figurative

aryballos

Late Protocorinthian

650-630 BCE

foot

CP00317

1929-4

figurative

aryballos

Middle Protocorinthian (?) 690-650 BCE

foot

CP00318

1929-4

plainware

aryballos

Late Protocorinthian

650-630 BCE

foot

CP00319

1929-4

figurative

aryballos

Middle Protocorinthian

690-650 BCE

foot

CP00320

1929-4

figurative

aryballos

Late Protocorinthian

650-630 BCE

foot

CP00321

1930-1

figurative

kotyle

Corinthian

CP00322

1930-1

figurative

kotyle

CP00323

1930-1

figurative

CP00324

1930-1

figurative

kotyle (?)

Corinthian (?)

CP00325

1930-1

plainware

kotyle

Classical

5th century BCE

foot

CP00326

1930-1

plainware

kotyle

Classical

5th century BCE

foot

CP00327

1930-1

plainware

Classical

5th century BCE

foot

CP00328

1930-1

plainware

Classical

5th century BCE

foot

CP00329

1930-1

plainware

Classical

5th century BCE

foot

CP00330

1930-1

figurative

CP00331

1930-1

plainware

Classical

5th century BCE

foot

CP00332

1930-1

plainware

Classical

5th century BCE

rim

CP00333

1930-1

plainware

foot

CP00334

1930-1

plainware

rim

rim and handle

rim
foot
body

salt cellar

rim

foot

pXRF #

ID

Museum #

302

Lot #

Ware

Shape

Style

Date

CP00335

1930-1

figurative

CP00336

1930-1

figurative

alabastron

body

CP00337

1930-1

figurative

aryballos

rim

CP00338

1930-1

figurative

aryballos

CP00339

1930-1

plainware

CP00340

1930-1

CP00341

1930-1

figurative

aryballos - waster

CP00342

1930-1

figurative

aryballos - waster

bottom

CP00343

1930-1

figurative

kotyle - waster

foot

CP00344

1930-1

plainware

bowl (?) - waster

rim

CP00345

1930-1

figurative

aryballos - waster

CP00346

1930-1

figurative

kotyle (?) - waster

CP00347

1930-1

plainware

CP00348

1930-1

CP00349

1930-1

plainware

phiale

rim

CP00350

1930-1

plainware

plate

full profile

CP00351

1930-1

plainware

plate

full profile

CP00352

1930-1

plainware

plate

rim

CP00353

1930-1

figurative

CP00354

1930-1

plainware

plate

full profile

CP00355

1930-1

plainware

plate

full profile

CP00356

1930-1

figurative

kotyle

foot

CP00357

1930-1

figurative

miniature – kotyle

Protocorinthian

rim and handle

CP00358

1930-1

figurative

miniature – kotyle

Protocorinthian

foot

CP00359

1930-1

figurative

miniature – kotyle

Protocorinthian

CP00360

1930-1

plainware

lid

lid

CP00361

1930-1

plainware

lid

lid

CP00362

1930-1

figurative

Lid (?)

Corinthian

Early Corinthian

Part
body

620/615-595/590 BCE

bottom
foot

waster
Early Corinthian

Early Corinthian

620/615-595/590 BCE

620/615-595/590 BCE

rim and handle

handle
body

Classical (?)

body

waster

foot

Early Corinthian (?)

lid

pXRF #

ID

Museum #

303

Lot #

Ware

Shape

Style

CP00363

1930-1

figurative

lid

lid

CP00364

1930-1

plainware

lid

lid

CP00365

1930-1

figurative

lid - waster

lid

CP00366

1930-1

figurative

lid - waster

lid

CP00367

1930-1

plainware

oinochoe

rim and handle

CP00368

1930-1

plainware

oinochoe

handle

CP00369

1930-1

plainware

plate (?)

rim

CP00370

1931-9

figurative

oinochoe

rim

CP00371

1931-9

plainware

lekythos

rim

CP00372

1931-9

plainware

lekythos

rim and handle

CP00373

1931-9

plainware

lekythos

bottom

CP00374

1931-9

plainware

lekythos

base

CP00375

1931-9

figurative

lekythos

base

CP00376

1931-9

figurative

kotyle

CP00377

1931-9

coarseware

mold

body

CP00378

1931-9

plainware

plate

rim

CP00379

1931-9

plainware

bowl

full profile

CP00380

1931-9

plainware

lid

lid

CP00381

1931-9

figurative

kotyle

foot

CP00382

1931-9

plainware

plate

full profile

CP00383

1931-9

plainware

plate

full profile

CP00384

1931-9

plainware

plate

full profile

CP00385

1931-9

plainware

plate

full profile

CP00386

1931-9

plainware

plate

foot

CP00387

1931-9

figurative

Lekythos (?)

CP00388

1931-9

figurative

CP00389

1931-9

figurative

kotyle

foot

CP00390

1931-9

figurative

kotyle

full profile

Early Protocorinthian

Date

720-690 BCE

Part

rim

base
Corinthian

body

pXRF #

ID

304

Lot #

Ware

Shape

CP00391

1931-9

figurative

kotyle

rim and handle

CP00392

1931-9

figurative

kotyle

foot

CP00393

1931-9

figurative

kotyle

CP00394

1931-9

figurative

kotyle

foot

CP00395

1931-9

plainware

kylix

rim and handle

CP00396

1931-9

plainware

kylix

CP00397

1931-9

plainware

cup (?)

foot

CP00398

1931-9

figurative

kalathiskos

body

CP00399

1931-9

figurative

CP00400

1931-9

plainware

cup

CP00401

1931-9

plainware

wide mouth oinochoe

5th century BCE

rim

CP00402

1931-9

plainware

kantharos

5th century BCE

full profile

CP00403

1931-9

plainware

lekythos

CP00404

1931-9

plainware

lekythos

Classical

5th century BCE

base

1931-9

plainware

conical oinochoe

Classical

5th century BCE

foot

CP00406

1931-9

plainware

lekythos

rim and handle

CP00407

1931-9

figurative

conical oinochoe

base

CP00408

1931-9

plainware

oinochoe

CP00409

1931-9

plainware

aryballos

CP00410

1931-9

plainware

oinochoe

CP00411

1931-9

plainware

CP00412

1931-9

plainware

oinochoe

CP00413

1929-4

plainware

bowl

full profile

CP00414

1929-4

figurative

aryballos

rim

CP00405

Museum #

KP2924

Style

Date

Early Protocorinthian (?)

Classical

Part

foot

5th century BCE

rim and handle

rim and handle
foot

base

rim and handle
base

CP00415

1929-10-396

1929-10

figurative

kalathos

full profile

CP00416

1929-10-398

1929-10

plainware

aryballos

foot

CP00417

1929-10

plainware

test-piece

rim

CP00418

1929-10

plainware

kotyle

rim and handle

pXRF #

ID

Museum #

Lot #

Ware

Shape

Style

CP00419

L29-10-191

1929-10

figurative

kotyle

Corinthian

CP00420

L29-10-239

1929-10

figurative

kotyle (?) - test piece

Early Corinthian

1930-57

plainware

waster

CP00421

Date

Part
foot

620/615-595/590 BCE

body

305

CP00422

1930-57-7

1930-57

figurative

waster

rim

CP00423

1930-57-9

1930-57

figurative

aryballos

rim and handle

CP00424

1929-86

plainware

plate

rim

CP00425

1929-86

plainware

body

CP00426

1929-86

plainware

body

CP00427

1929-86

plainware

neck and handle

CP00428

1930-57

plainware

waster

CP00429

1930-57

plainware

waster

rim

CP00430

1930-57

plainware

waster

foot

CP00431

1930-57

plainware

waster

CP00432

1931-31

figurative

pyxis - waster

lid

CP00433

1931-31-4

1931-31

figurative

kotyle – test piece

foot

CP00434

1931-31-15

1931-31

figurative

waster

shoulder

CP00435

1931-31

figurative

waster

foot

CP00436

1931-31

figurative

waster

CP00437

1929-71

figurative

miniature - plate

full profile

CP00438

1929-79

plainware

miniature - phiale

full profile

CP00439

1929-79

plainware

miniature

full profile

CP00440

1929-82

plainware

waster

body

CP00441

1929-82

figurative

miniature - kotyle

full profile

CP00442

1929-82

plainware

waster

rim

CP00443

1929-82

plainware

oinochoe (?) - waster

handle

CP00444

1929-82

plainware

waster

CP00445

1929-66

figurative

kotyle – waster

body

CP00446

1929-66

plainware

oinochoe (?) - waster

handle

pXRF #

ID

Lot #

Ware

Shape

CP00447

1929-66

figurative

waster

shoulder

CP00448

1929-66

waster

rim and handle

CP00449

1929-66

figurative

waster

body

CP00450

1929-66

figurative

waster

CP00451

1930-6

plainware

miniature - phiale

full profile

CP00452

1930-6

plainware

miniature - kotyle

full profile

CP00453

1930-6

plainware

miniature - kotyle

full profile

CP00454

1930-6

plainware

miniature - phiale

full profile

CP00455

1930-6

plainware

miniature - phiale

full profile

1930-6

plainware

miniature - phiale

full profile

CP00457

1930-6

plainware

kalathiskos

full profile

CP00458

1929-8

plainware

cup (?)

rim and handle

CP00459

1929-8

plainware

cup

CP00460

1929-8

coarseware

bottom

CP00461

1929-8

coarseware

rim and handle

CP00462

1931-9

plainware

alabastron

CP00463

1931-9

figurative

aryballos

Early Corinthian

CP00464

1931-9

figurative

aryballos

Late Corinthian

CP00465

1931-9

plainware

alabastron

CP00466

1931-9

figurative

aryballos

CP00467

1931-9

figurative

pyxis

CP00468

1931-9

plainware

lekane

Classical

CP00469

1931-9

plainware

kylix (?)

Mycenaean (?)

CP00470

1931-9

plainware

cup

CP00471

1931-9

plainware

CP00472

1931-9

plainware

CP00473

1931-18

cooking ware

mortar

rim

CP00474

1931-18

cooking ware

mortar

rim and handle

CP00456

Museum #

II-38-26

Style

Date

Middle Corinthian (?)

Classical

Part

body

5th century BCE

foot

306

full profile
620/615-595/590

rim and handle
bottom
rim and handle

Early Corinthian (?)

rim and handle
base
5th century BCE

rim and handle
foot
foot
foot

Classical (?)

foot

pXRF #

ID

Museum #

Lot #

Ware

Shape

Style

Date

Part

CP00475

1931-18

coarseware

rim and handle

CP00476

1931-18

coarseware

rim and handle

CP00477

1931-18

coarseware

foot

CP00478

1931-18

cooking ware

mortar

full profile

CP00479

1931-18

cooking ware

cooking pot

rim

CP00480

1931-18

cooking ware

cooking pot

rim and handle

CP00481

1931-18

coarseware

loom weight

full profile

CP00482

1931-18

cooking ware

cooking pot

rim

CP00483

1931-18

cooking ware

CP00484

1931-18

cooking ware

cooking

rim
rim

307

CP00485

KH3

coarseware

mould

last q. 7th c. BCE

fragment

CP00486

KH8

coarseware

mould

first q. 6th c.

fragment

CP00487

KH7

coarseware

mould

CP00488

KH10

coarseware

mould

second half 6th c. BCE

fragment

CP00489

KH16

coarseware

mould

6th c. BCE

fragment

CP00490

KH80

coarseware

mould

CP00491

KT1-38

figurine

class I

last q. 7th c. BCE

torso

CP00492

KT1-31

figurine

class I

early 6th c. BCE

full profile

CP00493

KT1-12

figurine

class I

c. last q. 7th c. BCE

full profile

CP00494

KT1-21

figurine

class I

late BCE

full profile

CP00495

KT1-37

figurine

class I

after the 7th c. BCE

full profile

CP00496

KT1-75

figurine

class I

middle 6th c. BCE

torso

CP00497

KT14-6

figurine

class IV

early 6th c. BCE

half body

CP00498

KT14-8

figurine

class IV

early 6th c. BCE

lower body

CP00499

KT26-6

figurine

class IV

middle 6th c. BCE

full profile

CP00500

KT18-2

figurine

class VII

middle 4th c. BCE

full profile

CP00501

KT3-3

figurine

class VIII

first q. 6th c. BCE

head

CP00502

KT3-4

figurine

class VIII

first q. 6th c. BCE

head

fragment

fragment

pXRF #

ID

Museum #

CP00503

Lot #

308

Ware

Shape

Style

Date

Part

second q. 6th c. BCE

head

late 6th c. BCE

body

last q. 7th c. BCE

body

KT9-11

figurine

class IX

CP00504

KT24-5

figurine

CP00505

KT28-2

figurine

class XXIII

CP00506

KT29-8

figurine

class XXIII

CP00507

KT52-1

figurine

class XXXI

third q. 7th c. BCE

CP00508

KT52-5

figurine

class XXXI

after late 6th c. BCE

CP00509

KL7

plainware

lamp

CP00510

KL41

plainware

lamp

CP00511

KL188

plainware

lamp

CP00512

KN97

coarseware

weight

first q. 6th c. BCE

CP00513

KN99

coarseware

weight

late 7th c. BCE

CP00514

KP188

figurative

kotyle

Early Protocorinthian

720-690 BCE

full profile

1,2

CP00515

KP2144

figurative

kotyle

Early Protocorinthian

720-690 BCE

rim and handle

3,4

CP00516

KP185

figurative

kotyle

Early Protocorinthian

720-690 BCE

foot

5,6

CP00517

KP196

figurative

low pyxis

Early Protocorinthian

720-690 BCE

full profile

7,8

CP00518

KP1837

figurative

bowl

Early Protocorinthian

720-690 BCE

rim and handle

9,10,11

CP00519

KP1051

figurative

lid

Middle Protocorinthian I

690-660 BCE

rim

12,13

CP00520

KP2136

figurative

oinochoe

Middle Protocorinthian I

690-660 BCE

body

CP00521

KP2244

figurative

pyxis

Late Protocorinthian

650-630 BCE

lid

CP00522

KP1

figurative

oinochoe

Late Protocorinthian

650-630 BCE

base and handle

CP00523

KP293

figurative

oinochoe

Late Protocorinthian

650-630 BCE

body

14,15,16

CP00524

KP193

figurative

lid

Transitional

630-620/615 BCE

lid

17,18,19,20

CP00525

KP4

figurative

aryballos

Transitional

630-620/615 BCE

full profile

CP00526

KP22

figurative

kotyle-pyxis

Early Corinthian

620/615-595/590 BCE

full profile

21,22,23

CP00527

KP560

figurative

oinochoe

Early Corinthian

620/615-595/590 BCE

shoulder

24,25,26,27,28

CP00528

KP56

figurative

alabastron

Early Corinthian

620/615-595/590 BCE

full profile

29,30,31

CP00529

KP1297

figurative

kotyle

Middle Corinthian

595/590-570 BCE

rim

32,33,34,35

CP00530

KP1053

figurative

kotyle

Middle Corinthian

595/590-570 BCE

full profile

Early – Middle Cor.

pXRF #

body
full profile

late 6th c. BCE

ID

Museum #

CP00531

Lot #

309

Ware

Shape

Style

Date

Part

pXRF #

KP13

figurative

kotyle

Middle Corinthian

595/590-570 BCE

full profile

36,37,38,39

CP00532

KP64

figurative

kotyle

Middle Corinthian

595/590-570 BCE

full profile

40,41,42,43,44

CP00533

KP1181

figurative

oinochoe

Middle Protocorinthian II

660-650 BCE

body

CP00534

KP1196

figurative

oinochoe

Middle Protocorinthian II

660-650 BCE

shoulder

CP00535

KP857

figurative

krater

Middle Corinthian

595/590-570 BCE

rim and handle

CP00536

KP891

figurative

krater

Middle Corinthian

595/590-570 BCE

rim and handle

CP00537

KP228

figurative

tripod pyxis

Middle Corinthian

595/590-570 BCE

rim and foot

CP00538

KP1633

figurative

kotyle

Late Corinthian I

570-550 BCE

full profile

49

CP00539

KP149

figurative

pyxis

Late Corinthian II

550-525 BCE

body and shoulder

50,51,52

CP00540

KP85

figurative

kotyle

Late Corinthian III

525-500 BCE

full profile

53,54,55

CP00541

KP1812

figurative

miniature

Late Corinthian III

525-500 BCE

full profile

CP00542

KP534

figurative

kotyle

Late Corinthian III

525-500 BCE

full profile

56,57

CP00543

KP1041

figurative

miniature

Late Corinthian III

525-500 BCE

full profile

58,59,60

CP00544

KP182

figurative

kotyle

Subgeometric

720-650 BCE

full profile

61,62

CP00545

T1720 - P922

figurative

kylix

Middle Corinthian

595/590-570 BCE

full profile

63,64,65

CP00546

T2929 - P1776

figurative

kotyle

Middle Corinthian

595/590-570 BCE

full profile

66,67,68

CP00547

C1931 - 316

figurative

olpe

Middle Protocorinthian II

660-650 BCE

body to neck

69,70,71

CP00548

C1932 - 113

figurative

cup

Early Corinthian

620/615-595/590 BCE

full profile

74,75,76

CP00549

KP184

figurative

kotyle

Early Protocorinthian

720-690 BCE

full profile

72,73

th

45,46,47,48

CP00550

CP885

figurative

stemless kylix

Red Figure

5 c. BCE

full profile

77,78

CP00551

KP1097

figurative

kotyle

Middle Corinthian

595/590-570 BCE

rim

79,80,81,82

CP00552

KP1105

figurative

aryballos - test-piece

body

83,84,85

CP00553

KP1339

figurative

kotyle – test piece

CP00554

KP1342

figurative

kotyle

CP00555

KP1385

figurative

CP00556

KP2277

figurative

86,87
Middle Corinthian

595/590-570 BCE

rim

88,89,90,91,92

kotyle – test piece

rim

93,94,95,96

kotyle – test piece

rim and handle

97,98

Appendix C:
Catalog of Pottery for pXRF Analysis

310

ID#

Style
Early Protocorinthian

Date
720-690 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

hemispherical

vertical

0.160

Percentage Rim

Rim Height

Lip Form

Neck Diameter

12.00

0.025

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - false ring

0.060

100.00

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.107

0.107x0.160

1,2

Forming & Firing

Decoration

Wheelthrown. Open shape. Pale orange fabric,
gloss fired in orange. Convex sides, incurving at
rim. Low false ring in the foot.
Foot trimmed, probably with a round shaped
tool. Maximum diameter not possible to
measure because of reconstruction, but is not
the rim. From the NW Angle deposit

Lower half of body in solid color with one
reserved line. Circumference lines below handle
line and two at rim. The rim presents a central
panel of stylized water birds facing right, between
vertical lines. Interior in solid color. The pot was
probably intended to be black but the oxidization
of the slip turned it red. Otherwise the application
of gloss is dense and consistent, the lines (0.002)
of the upper body applied with a multiple brush. A
band (0.022) of vertical lines (0.002) decorates the
lip. These lines and the stylized water birds were
painted free hand.

CP00514

Museum#
KP188

Preservation
Missing: handles, most of rim, parts of sides Heavily restored, not possible to record breaks. Missing
areas completely restored without physical evidence. Because of the extent of the preservation of the
body I list is as full profile, although both handles are missing.

311

ID#
CP00515

Museum# Style
KP2144
Early Protocorinthian

Date
720-690 BCE

Part
rim and handle

Shape

Form

Rim Form

Rim Diameter

kotyle

hemispherical

vertical

0.150

Percentage Rim

Rim Height

Lip Form

Neck Diameter

38.00

0.019

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.014

0.060

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples
3,4

Forming & Firing

Decoration

Wheelthrown. Open shape. Pale yellow fabric
with dark brown gloss.
From Pavement deposit. Nothing else special
about the manufacture but for the careful work
on the attachment of the handles. The two
fragments of the rim in the smaller fragment
were not measured due to the effect of the
restoration in them.

Brown gloss. Two circumference lines at rim.
Below vertical lines flanking a central panel with
birds facing right. Parallel lines below. Lower
body in solid color, as well as interior. Short
crosswise lines on handles.
It is not clear what they intended with the
decoration. The red band on the interior of the
rim is rather consistent, but the traces of red in
the outside give the impression of being
accidental, despite some of the parallel lines
under the rim seem to have been painted in red.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence. Preserved both handles and about half of the rim.

312

ID#
CP00516

Museum# Style
KP185
Early Protocorinthian

Date
720-690 BCE

Part
foot

Rim Form

Rim Diameter

Shape

Form

kotyle

convex

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - torus ring

0.054

100.00

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples
5, 6

Forming & Firing

Decoration

Wheelthrown. Open shape. Pale orange (?)
fabric, orange gloss.
High ring foot; convex sides. From Pavement
deposit. Small trimming round tool used for
the foot.

Gloss misfired in orange. Vertical lines near the
handle. Parallel lines cover the upper part of the
body, the lower in solid color. Thickness of the
lines 0.002. Note how one of them transitions
from the orange to the brown close to the rim.
The interior is completely slipped and fired in
orange.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence. Only foot and body actually preserved.
313

ID#
CP00517

Museum# Style
KP196
Early Protocorinthian

Date
720-690 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

low pyxis

in two degrees

outturned

0.080

Percentage Rim

Rim Height

Lip Form

Neck Diameter

50.00

0.012

outturned - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Percentage Bottom

Maximum Diameter

horizontal - reflex
Bottom Form

Bottom Diameter

base - flat

0.080

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.042

0.042

0.042x0.080

7, 8

0.080

Forming & Firing

Decoration

Wheelthrown. Open shape. Pale yellow fabric
and orange gloss. Low pyxis and lid. Sides
slightly concave. Horizontal reflex handles.
Cover flat disk with low flange near edge.
From North West angle deposit.
The general shape of the box is rather simple a
low cylinder that was pressed on the interior
and then out in the rim to give the in two
degrees form. No trimming, only a probable
smoothing of the exterior of the base.
Edge of the interior of the lid pinched out and
trimmed on the insisde, probably the result of
applying a coil and pressed it against the lid.
Diameter of the lid 0.085; thickness 0.003;

Orange-brown gloss. Top of lid in solid color
with reserved line round knob and one near rim.
Interior and exterior painted except for underside
of bottom, and reserved lines at rim, below
handles, at lower edge and also a little above
lower edge.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence. Missing: handles of pyxis, part of bottom, fragments of sides, knob and fragments of
cover. Knob reconstruction is hypothetical.

314

ID#
CP00519

Museum# Style
Date
KP1051 Middle Protocorinthian I 690-660 BCE

Shape

Form

lid
Percentage Rim

Rim Form

Part
rim
Rim Diameter

downturned
Rim Height

Lip Form

Neck Diameter

downturned - tapered
Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples
0.076x0.114

9, 10, 11

Forming & Firing

Decoration

Wheelthrown. Pale yellow fabric, dark brown
to black gloss.
From Well I. The interior shows clear marks
of the finishing of the surface on the wheel,
with the barbotine presenting small parallel
narrow lines. The interior of the line could
have been shaped with a wooden tool while
the clay was still fresh in some sort of fresh
trimming.

Black gloss, partly fired dark brown. Checker
pattern (three rows) bounded by fine triple
lines. In frieze, forepart of crouching dog
facing right. Tail and wing of seated sphinx,
facing right. Tail of sphinx in dilute paint. At
edge, two parallel lines. The traces of the slip
and the incisions are very secure, although the
mixture of the slip in some spots is rather
dilute.

Preservation
Fragmented, 6 joined pieces. It was not possible to record the fabric with a fresh abrasion.

315

ID#
CP00520

Museum# Style
Date
KP2136
Middle Protocorinthian I 690-660 BCE

Shape

Part
body

Form

Rim Form

Rim Diameter

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples

oinochoe

0.047x0.068

12, 13

Forming & Firing

Decoration

Wheelthrown. Closed shape. Pale yellow
fabric. Dark brown gloss.
From Pavement deposit. The interior shows
traces of wheelthrow in two directions, one
probably for the shaping of the body and
another for the neck.

Dark brown gloss. On shoulder, large bird
facing right, with three spiral hooks of several
sizes rising from the ground line. Below this,
three parallel lines, band containing groups of
six vertical wavy lines, and parallel lines
below.

Preservation
Fragmented, 3 joined pieces. It was not possible to record the fabric with a fresh abrasion.

316

ID#
CP00523

Museum# Style
KP293
Late Protocorinthian

Date
650-630 BCE

Part
body

Form

Rim Form

Rim Diameter

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

Shape
oinochoe

14, 15, 16
Forming & Firing

Decoration

Wheelthrown. Closed shape. Pale yellow
fabric. Black gloss and red/purple paint. Broad
bottomed oinochoe. Body smoothly curved,
narrow neck with broad, flat.
From the North Dump.
The extensive use of plaster prevents any
detailed analysis.

Black gloss and red/purple paint. Hints of yellow
paint. Frieze defined by two thick bands of black
gloss, with a narrow purple stripe edged with
yellow on the edges of each band. In shoulder
frieze: rabbit; long-necked bird, with raised
wing. In body, hounds facing right, hind leg of a
rabbit facing right, and a fox, also facing right.
Applied purple on neck of hounds and fox.
Incised details. Issues of the
identification/distinction between the purple and
the red color. The yellow is too thin to record.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence. Extensive plastering of the interior. It is not possible to measure how much is preserved
due to the extensive use of plaster.
317

ID#
CP00524

Museum
KP193

Shape

Style
Transitional

Date
630-620/615 BCE

Part
lid

Form

Rim Form

Rim Diameter

downturned

0.260

Lip Form

Neck Diameter

lid
Percentage Rim

Rim Height

25.00
Neck Height

downturned - squared
Handle Form

Handle Height

Handle Width

vertical - knob

0.067

0.075

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.265x0.124

17, 18, 19, 20

Forming & Firing

Decoration

Wheelthrown. Pale yellow fabric. Black gloss
and red paint. Lid from a kotyle-pyxis. Large
hollow knob in form of truncated cone with
molded ridge.
From North Dump. Deep grooves of the
fingers on the interior show a slow throwing of
the lid. There is a gap below the attachment of
the handle. The most important feature of this
piece is the differential firing of both sides.
This would indicate that the black did not
oxidize until the second stage (since there are
traces of res paint on the wings of the sphinx,
or that the firing was only one. The presence
of the incisions reaffirms the fact that it took
place before firing. A fragment of limestone
got trapped below the lid and cracked.

Black gloss that on part of the lid fired orange.
Purple paint. Radiating petals between lines on
top of knob, with two parallel bands on boss;
rays on upper sides and alternate-dot pattern
(seven rows) on lower sides. On lid, rays
radiating from knob, then broad band of
alternate-dot pattern (five
rows), with applied purple on outer borders. In
the frieze, a series of animals, mostly facing
right: a panther, a stag, a lion, head of a panther,
confronted sphinxes flanking bird. Applied
purple on necks of animals, the shoulder of
panthers, ribs of stag, on central section of
sphinxes' wings At the edge, Z-meander bounded
by applied-purple bands.
Work attributed to the Stag painter. The control
of the incision is very high. The gloss fades from
black to orange, indicating that it was applied at
the same time.

Preservation
Fragmented. Old glue has failed and several fragments have detached now.

318

ID#
CP00526

Museum# Style
KP22
Early Corinthian

Date
Part
620/615-595/590 BCE full profile

Shape

Form

Rim Form

Rim Diameter

kotyle-pyxis

convex

flanged in

0.230

Percentage Rim

Rim Height

Lip Form

Neck Diameter

100.00

0.023

flanged in - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - reflex

0.016

0.127

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.087

100.00

0.024

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.116

0.110

0.116x0.024

21, 22, 23

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black gloss and purple paint. Grooved rim to
hold lid. Lid missing from the store room.
Described in the catalog as a low conical lid
with bent rim. Large hollow knob formed of
two truncated cones, the upper one low and
widely flaring with low, flat-topped boss on
top, pierced by hole to interior. Marks of a
wooden tool for smoothing the attachment of
the handles, specially in the lower, less visible,
side. The foot has been trimmed with a flat
tool, the inner edge of the undersurface
perhaps with a knife or a very small trimmer.
From Well I.

Black gloss and paint have chipped away,
leaving light gray areas below. From the rim,
frieze of vertical wavy lines framed by two
parallel bands, the lower with applied purple.
Central frieze of animals: a panther facing right,
a bull facing left, a swan with raised wings
facing right, a lion facing right, a goat facing
goat. Applied purple animals; on neck and
breast, belly, inner section of shoulder and
alternate ribs. Spoked rosettes with nearly
smooth edges, small cross rosettes and irregular
spots, some incised with crosses or
parallel strokes. Below animals a checkboard
band framed by two parallel bands, highlighted
in purple. Edges of foot black, with sunray motif
Two lengthwise stripes on handles. Interior in
solid color with reserved band halfway down and
reserved circle at bottom.
Attributed to the Corinth Pyxis Painter.

Preservation
Most of the shape is present, only minor areas restored with plaster.

319

ID#

Museum# Style

Date

CP00527

KP560

Early Corinthian

620/615-595/590 BCE shoulder

Shape

Form

Rim Form

Rim Diameter

oinochoe

ovoid

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.102x0.169

24, 25, 26, 27, 28

,
Forming & Firing
Wheelthrown, closed shape. Pale yellow-green
fabric. Red to black gloss, purple and white
paint. Rather flat shoulder with convex sides.
The profile of the body indicates that base was
probably rather small. The marks of throwing
in the barbotine are visible on the inside. Little
spots of limestone visible on the interior.
From Well I.

Part

Decoration
Black gloss, with purple and white paint. In the
frieze of the shoulder, goat facing right, purple
on neck, belly and haunch. Filling of ring,
spoked rosettes, incised crosses, and spots
rosettes. Lower body black with group of
applied, purple and white lines. Reserved band at
bottom with rays.
Preservation of white rather thick, one of the few
examples adequate for pXRF. Also firing cloud
able to test composition of red and black slip.

Preservation
Fragmented. No plaster used.

320

Museum Record
KP56

Style
Early Corinthian

Date
Part
620/615-595/590 BCE full profile

Shape

Form

Rim Form

Rim Diameter

alabastron

ovoid

horizontal

0.035

Percentage Rim

Rim Height

Lip Form

Neck Diameter

22.00

0.005

horizontal - squared

0.014

Neck Height

Handle Form

Handle Height

Handle Width

0.012

vertical - strap

0.014

0.007

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

bottom - round

0.035

100.00

0.049

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.099

0.074

0.099x0.049

29, 30, 31

Forming & Firing

Decoration

Wheelthrown, closed shape. Pale yellow
fabric. Black gloss and reddish-purple paint.
Although the handle could at first be done
with a coil, the exterior of the neck that faces
the handle is actually a lump of clay pinched
in place under the rim and then perforated,
with the excess of clay visible on both sides.
Small notch at the bottom. It is important to
notice that, at least when empty, this notch is
not enough to keep the pot vertical.
From Aryballos deposit.

Black gloss and reddish-purple paint. Petals
on lip, neck and bottom. Confronted seated lions
with swan facing right between them. Applied
purple on wing cap of swan and on lions'
shoulders, and large spot on flank under shoulder
of right lion. Detailed incised work of the lions’
mane. Filling of large spoked rosettes, rosettes
with incised crosses and some unshaped spots.
It is a good example of the different shades of
the differential firing of the gloss, as well as the
contrast of the sintering of the black as opposed
to the matte purple.

Preservation
Restored, no possible to record breaks. Missing areas completely restored without physical
evidence. Only part of the rim missing.

321

ID#
CP00529

Museum# Style
KP1297
Middle Corinthian

Shape

Form

kotyle

Date

Part
rim

Rim Form

Rim Diameter

vertical

0.185
Neck Diameter

Percentage Rim

Rim Height

Lip Form

25.00

0.022

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.105x0.139

32, 33, 34, 35

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black gloss and red paint. Small pebble are
visible on the surface of the body.
NW angle deposit. The interior is actually
rather irregular, completely unworked on the
inside and just slipped over, despite the fact of
being an open shape.

Black gloss, fired dark brown on some spots.
The sintering was limited, and in some areas has
peeled off the fabric. Rim motif of vertical wavy
lines framed by horizontal parallel lines. Animal
frieze, bordered by double lines with
checkerboard pattern. Elongated figures of
panthers and sirens facing left. Very elongated
figures. Applied red on haunch, belly, neck and
inner section of shoulder. Filling of poked
rosettes and blobs with incisions trying to imitate
rosettes.
Attributed to the “Confronted Panthers” Painter.
The red has also been applied in this piece,
which indicates that the red and the slip were all
fired in the same cycle or that the black of the
first fire did not synther properly and reoxidized
in a second firing. Better examples are available
to apply the pXRF.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence, preventing measurements.

322

ID#
CP00531

Museum# Style
KP13
Middle Corinthian

Date
595/590-570 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.195

Percentage Rim

Rim Height

Lip Form

Neck Diameter

70.00

0.008

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

hotizontal - loop

0.020

0.043

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.100

90.00

0.198

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.124

0.132

0.124x0.195

36, 37, 38, 39

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black gloss and red paint.
From Well I. Traces of smoothing in the
handle. The interior of the ring seems to recess
which could be another indicative of the use of
a potter's knife.

Black gloss, firing brown where diluted. Applied
red paint, with accidental stains, especially on
the lower part of the body.
The rim is decorated with a band of vertical
wavy lines framed by two horizontal lines.
Double bands frame the animal frieze:
a swan facing right, a siren with sickle wings
facing left, and confronting panthers. Spaced
sunrays decorate the lower part of the body.
Outer and inner surface of the body in black
gloss. Handle unpainted. Interior in solid color
with reserved line at rim. Applied red on face,
neck and wing of siren, on neck, breast and inner
area of wing of swan; on neck, shoulder, belly,
haunch and alternate ribs of panthers. Filling of
spoked, dot, and incised rosettes of varied sizes.
The most important consideration for this pot are
the stains of red on the surface, which as
opposed to the general decorative features, are
not over black, so we can explore if the reading
is the same.

Preservation
Restored, no possible to record breaks. Missing areas completely restored without physical
evidence.
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ID#
CP00532

Museum# Style
KP64
Middle Corinthian

Date
595/590-570 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.205

Percentage Rim

Rim Height

Lip Form

Neck Diameter

95.00

0.008

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.023

0.056

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring disc

0.103

90.00

0.200

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.136

0.128

0.136x0.200

40, 41, 42, 43, 44

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black gloss and red paint.
From Well I. The handle shows again the
square shape smooth tool, while the interior
shows again the possible use of a knife for
trimming. The work on the interior is rather
irregular, an uneven, just a general trimming
covered with slip. The rim is slightly inturned
close to the rim.

Black gloss fired light orange on one of the
sides. Applied red-purple paint. Wavy vertical
lines on the rim framed by to horizontal bands.
Animal frieze framed by two bands above and
three below: panther facing right, ram facing left,
bird with raised wings facing right, goat facing
right. Sunray motif at the base, with the inner
and outer foot decorated in black. Short
horizontal line at center of handle. Interior in
solid color with reserved line at rim. Applied red
on necks, bellies, haunches and alternate ribs of
animals, panther’s shoulder, neck, breast, and
wing of bird. Filling of irregularly incised
rosettes, blobs with parallel incisions, and dots.
Large rosettes with centers and curved lines to
mark leaves. Solid colors on the surface for the
pXRF. The black gloss has cracked where the
slip was thick, where it was more diluted it fired
in brown. The oxidising firing allows to compare
the composition of both glosses.

Preservation
Restored, not possible to record breaks.
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ID#
CP00535

Museum # Style
KP857
Middle Corinthian

Date
595/590-570 BCE

Part
rim and handle

Rim Form

Rim Diameter

horizontal

0.225

Rim Height

Lip Form

Neck Diameter

0.037

horizontal - squared

Handle Form

Handle Height

hrzntl - loop and slab

0.070

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.091x0.270

45, 46, 47, 48

Shape

Form

krater
Percentage Rim

Neck Height

Handle Width

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black gloss and reddish-purple paint.
Size of the slab 0.085x0.058x0.012. Marks of
a wet attachment of the handle below it, where
the fingers left two blurry fingerprints. The
slab gives the impression of being
incorporated to the rim but it is actually
attached against its vertical face. The rim was
heavily trimmed before the handles were
attached, which explains the difference
between the thickness of the lip and the rim.
The handle was measured in the position of
the attachments. The thickness of the upper
part correlates with the slab.
From Road deposit.

Black gloss, with details highlighted in reddishpurple paint. Stepped zigzags on rim. On plates
quatrefoil with leaves joined by double arcs with
short petals from outer edge.
Note on the base of the handle the combination
of red/purple over black and enclosed between
two white lines.

Preservation
Fragmented. Two non joined sherds. Restoration prevented a record of the break.
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ID#
CP00538

Museum# Style
KP1633
Late Corinthian I

Date
570-550 BCE

Part
full profile
Rim Diameter

Shape

Form

Rim Form

kotyle

convex

vertical

Percentage Rim

Rim Height

Lip Form

5.00

0.028

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.091

55.00

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.119

0.109

0.119x0.102

49

Neck Diameter

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Dark brown gloss.
From Road deposit. The interior was not
smoothed after forming/trimming just slipped,
leaving a very irregular profile.

Gloss fired in dark brown. Vertical lines almost
straight on the rim. Animal frieze, framed above
by double band, below by red band between
black lines: ram facing right Curved vertical
lines at base rather than the more common
sunrays. Inner and outer surfaces of foot black.
Interior black with reserved line inside rim.
Filling of blobs, one incised as a lotus.
The decoration is in general very poorly
executed. The state of the slip is rather delicate,
and it also cracks on the surface. It was included
for pXRF analysis only due to the scarcity of
reliable samples from this period.

Preservation
Fragmented, 4 joined fragments. Restored, no possible to record breaks. Missing areas completely
restored without physical evidence. Handle missing.
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ID#
CP00539

Museum# Style
KP149
Late Corinthian II

Date
550-525 BCE

Part
body and shoulder

Shape

Form

Rim Form

Rim Diameter

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples
50, 51, 52

Forming & Firing

Decoration

Wheelthrown (?). Yellow fabric. Black gloss
and red and purple paint. Closed shape. Listed
as a pyxis, the alteration is so extensive that it
does not seem to be legitimate to make any
ascription.
From Road deposit.

Black band at base of neck. On shoulder,
outlined tongues with alternate black and red.
Below, two parallel lines, and checkerboard band
framed by purple-red bands. Double lotus
palmette chain, alternately reversed, on body.
Below, black line, broad purple band between
black bands. Purple on base of lotus and core of
palmette.
Assigned to the Arc-palmette Workshop.
The only reason for recording this heavily
restored pot is the quality of the preservation of
the slip and the paint, especially the red, that
seems to have been applied directly on the clay,
as opposed to the more common technique of red
over black.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence. The piece shows the whole profile but actually only body and shoulder are preserved.
The reconstruction is so misleading that it is not possible to make any parametric record. Shape
and form have been not considered.
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ID#
CP00540

Museum# Style
KP85
Late Corinthian III

Date
525-500 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.118

Percentage Rim

Rim Height

Lip Form

Neck Diameter

85.00

0.009

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.013

0.037

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.070

95.00

0.120

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.091

0.088

0.091x0.120

53, 54, 55

Forming & Firing

Decoration

Wheelthrown, open shape. Pale orange fabric.
Black and orange gloss.
Size significantly smaller than the examples
from earlier periods. Low ring on the foot. The
handles were not leveled when applied. Traces
of smoothing with a soft tool on the ring and
the handles, under the slip.
From Road deposit.

No figurative decoration. Black gloss on the rim
and orange on the body. Reserved band at the
base of the body. Interior black, probably with
applied-red line at edge of bottom.
The original firing intended to be black, the
process did not work properly, leaving an
extensive area fired orange-red.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence.
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ID#
CP00542

Museum# Style
KP534
Late Corinthian III

Date
525-500 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.099

Percentage Rim

Rim Height

Lip Form

Neck Diameter

65.00

0.005

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop
Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - torus ring

0.066

100.00

0.101

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.077

0.072

0.077x0.101

56, 57

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black and orange (?) gloss. Red paint.
From Stelai Shrine A. Coming from a votive
deposit arises the question whether this is a
miniature votive or not, although considering
the volume it could be functional.

Black gloss applied from the rim to the middle
of the body, misfired in several shades and worn
off
Vertical thin lines in the lower part of the body
and red paint on foot.
Design much similar to CP00540, but for the
linear design in the area of the foot.

Preservation
Restored, not possible to record breaks. Missing areas completely restored without physical
evidence. Handles only preserved in the attachment.

329

ID#
CP00543

Museum# Style
KP1041
Late Corinthian III

Date
525-500 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

miniature

horizontal

horizontal

0.102

Percentage Rim

Rim Height

Lip Form

Neck Diameter

100.00

0.005

horizontal - squared

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - vertical ring

0.074

100.00

0.102

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.012

0.012

0.012x0.102

58, 59, 60

Forming & Firing

Decoration

Wheelthrown, open shape. Pale orange fabric.
Black gloss and yellowish-orange paint.
Central part of rim nearly horizontal. Very
low foot.
From Stelai Shrine A. Another example of the
problem between full shape and miniature.
Considering the dimensions of the other
examples preserved and the context I am more
inclined to consider this a miniature. Traces of
the shaping/trimming of the exterior are still
clearly visible. They were not removed by
further finishing, leaving the smoothing of the
tools alone.

Black dots on edge of rim. On rim, yellowishorange band between black
bands. On floor, band of Z-meander, bounded by
black and yellowish-orange lines. Black circle
in center. The relevance of this sample is the dim
red color of the rim, different from the standard
purple/red.

Preservation
Restored, not possible to record breaks.
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ID#
CP00544

Museum# Style
KP182
SubGeometric

Date
720-650 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.151

Percentage Rim

Rim Height

Lip Form

Neck Diameter

75.00

0.120

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.014

0.062

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.060

75.00

0.155

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.131

0.119

0.131x

61, 62

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow-green
fabric. Brown gloss.
Piece of clay adhering to exterior of rim.
From North West Angle deposit. Traces of
smoothing in the handle with a soft tool and of
trimming on the foot.

Thin, vertical black gloss lines around rim. And
groups of thin parallel lines on body. Interior in
solid color, but almost completely worn off.
There seems to be no reason for the discarding of
this piece during decoration. The fact that the
interior is completely slipped indicates that this
area was decorated first, and then the exterior.
Problem may have happened during the
application of the geometric motif of the
exterior. Multiple brush used.
The sampling of this piece for pXRF is going to
be extremely complicated due to the thickness of
the decoration, but the body looks overfired so it
is an interesting artifact to assess the variability
in the reading of the slips at higher temperatures.

Preservation
Heavily restored, not possible to record breaks.
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ID#
Museum# Style
CP00545 T1720-P922 Middle Corinthian

Date
595/590-570 BCE

Part
full profile

Shape
kylix

Form
echinoid

Rim Form
flaring

Rim Diameter
0.163

Percentage Rim

Rim Height

Lip Form

Neck Diameter

100.00

0.010

flaring - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.008

0.038

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.059

100.00

0.163

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.059

0.059

0.059x0.163

63, 64, 65

Forming & Firing

Decoration

Wheelthrown, open shape. Yellow-green
fabric. Black matte gloss and purple-red paint.
Very careful finishing of the pot. Even the
handles and the undersurface present no signs
of toolmarks.

Black gloss covers the whole interior but for the
reserved tondo in the center. Two sets of two
parallel purple lines and tondo with six whirling
bands alternating purple and black, resembling
designs in soccer ball aryballoi. Side A: large
eagle flying right between two griffins with
raised wings, panther facing right under handle.
Side B: swan facing right between two sirens, all
with raised wings; dove facing right head turned
back.
Attributed to the Painter of Corinth T 1589.
Deep colors, specially the red/purple one. The
flat surface of the tondo makes it specially useful
for pXRF. Notice the lack of shining in the
black.

Preservation
Only a small perforation in the shoulder and some areas where the slip has faded.
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ID#

Museum#

Style

Date

Part

CP00546 T2929-P1776 Middle Corinthian

595/590-570 BCE

full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.183

Percentage Rim

Rim Height

Lip Form

Neck Diameter

100.00

0.013

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.016

0.058

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.094

100.00

0.196

Whole Height

Height to Diameter

Prsvd Height-Width

pXRF Samples

0.131

0.118

0.131x0.196

66, 67, 68

Forming & Firing

Decoration

Wheelthrown, open shape. Pale orange fabric.
Dark brown gloss and red paint.
The finishing of the exterior is very careful,
although three lines of what seemed to be an
attempt of decorative band that never took
place are still visible on the surface. The
interior however present clear irregularities of
a poor finishing, that was tried to hide with a
layer of black slip.
Traces of soft tool on the handles.

Vertical black wavy lines on the rim framed by
two horizontal bands.
Frieze with a siren facing left, the head turned
back; swan and goat facing right. Filling
ornaments consist of irregular shapes incised
trying to resemble a rosette.
The misfiring of the black into dark brown is a
good opportunity to sample that shade. Also the
thickness of the red, specially in the wings of the
siren. Note that the interior fired properly in
black.

Preservation
Small cracks on the surface, otherwise very complete vessel.
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ID#
Museum# Style
Date
CP00547 C1931-316 Middle Protocorinthian II 660-650 BCE

Part
body, shoulder and neck

Shape

Form

Rim Form

Rim Diameter

olpe

ovoid

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom Maximum Diameter

Whole Height

Height to Diameter

Prs Height-Width

pXRF Samples
69, 70, 71

Forming & Firing

Decoration

Wheelthrown, close shape. Pale yellow fabric
and dark brown to black gloss.
The extension of the plaster reconstruction
does not allow to perform any reliable
analysis.

Low band of rays at base, 3 zones with animal
figures on body with wide black band below
each zone, wide gloss band with incised round
rays on shoulder. Friezes include panthers,
lions, goat, boar, owl, and charging bull. All
figures appear to be in silhouette, but that is
probably due to the loss of gloss on most of
them. Filling dot rosettes with joined center,
also with unjoined, chevrons, lozenges, a
spiral hook and a large composite design made
up of lozenges.
Attributed to the “Head in Air” painter.
Recorded exclusively for being a well-known
vessel that still has some traces of slip and
paint for sampling.

Preservation
Heavily restored, not possible to record breaks. Missing areas completely restored without physical
evidence.
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ID#
CP00548

Museum# Style
C1932-113 Early Corinthian

Date
620/615-595/590

Part
full profile

Shape

Form

Rim Form

Rim Diameter

cup

convex

vertical

0.122

Percentage Rim

Rim Height

Lip Form

Neck Diameter

100.00

0.004

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

0.011

0.035

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - flaring ring

0.038

100.00

0.125

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples

0.045

0.041

0.125x0.045

74, 75, 76

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow-green
fabric. Black gloss and purple paint.
Little knob on the undersurface of the foot the
result of trimming and some almost
imperceptible thin smoothing traces on the
handles. The rim looks vertical, but close
examination shows the rim turns inside. The
foot could be considered a false ring, but it
has been trimmed enough to be considered a
flaring.

Handle with dot rosettes, animal frieze with
goat and panther facing each other on either
side, incised and blob rosettes, broad black
band with purple and white bands over it. Rays
in lower section of the body, foot glossed on the
outer surface. Interior black gloss with purple
edges bands near lip, at middle, and around
large white solid circle on bottom.
Very good preservation of all colors, especially
a thick purple and the white, although the small
dimensions of the line (0.001) of this color are
going to difficult notably the reading.

Preservation
Restored, not possible to record breaks.
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ID#
CP00549

Museum# Style
KP184
Early Protocorinthian

Date
720-690 BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

kotyle

convex

vertical

0.143

Percentage Rim

Rim Height

Lip Form

Neck Diameter

75.00

0.012

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.013

0.049

Bottom Diameter

Percentage Bottom

Maximum Diameter

Bottom Form

0.147
Whole Height

Height to Diameter

0.128

0.116

Prsvd Height-Width pXRF Samples
72, 73

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Dark brown to black gloss. Very thin walls.
Labeled as an skyphos in the database, despite
the fact that the shape is that of a kotyle. Clear
marks of smoothing on the handle, the foot
was just barely trimmed. The interior was
scraped but not smoothed.

All decoration in dark brown to black gloss.
At rim, two horizontal lines framing a panel of
wavy lines between vertical lines. Upper body,
parallel lines. Lower body and foot in solid
color with one reserved line. Interior in solid
color with reserved line at rim.
Recorded as an example of its category to
compare results in the composition of the slip.

Preservation
Restored, not possible to record breaks.
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ID#
CP00550

Museum# Style
CP885
red figure

Date
5th c. BCE

Part
full profile

Shape

Form

Rim Form

Rim Diameter

stemless kylix

horizontal

vertical

0.152

Percentage Rim

Rim Height

Lip Form

Neck Diameter

45.00

0.008

vertical - rounded

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

foot - vertical

0.038

75.00

0.152

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples

0.017

0.017

0.017x0.152

77, 78

Forming & Firing

Decoration

Wheelthrown, open shape. Orange fabric and
black gloss.
The trimming of the foot was extremely
delicate, leaving some traces under the slip.
The undersurface is thinner than the wall of
the vessel.

Black gloss in red figure technique. Interior:
Dionysos, seated, holding a thyrsos, before him
a dancing maenad/satyr (female features but
phallus and tail; part of costume?). Surrounding
border of stopped maeanders interspersed with
dotted checker. More diluted version of the
gloss to paint the areas of the hair and the beard.
Exterior and foot in solid black gloss.
Recorded to offer contrast between the
Corinthian and Attic with regard to the slip and
the clay.

Preservation
Restored, not possible to record breaks. Missing areas completely restored without physical
evidence. Full profile without handles.
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ID#
CP00551

Museum# Style
KP1097
Middle Corinthian

Shape

Form

kotyle

Date
595/590-570 BCE

Part
rim

Rim Form

Rim Diameter

vertical

0.195
Neck Diameter

Percentage Rim

Rim Height

Lip Form

12.00

0.023

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples
0.116x0.102

79, 80, 81, 82

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric.
Black gloss and reddish-purple paint.
From Well I. The pot was completely
finished, decorated and incised. The hole for
using this as a test piece (0.019) was
perforated after all the decoration was applied
and cut through it.

Black gloss and purple paint on top. Two
parallel lines at rim, short vertical wavy lines
below. Animal frieze, framed by double bands:
siren with outspread wings and reverted head
facing right. Hints of rays decorating the lower
part of the body. Interior in solid black gloss
with reserved line at rim. Filling of spoked
rosettes, irregular spots and blobs with incised
lines.

Preservation
Fragmented. It was not possible to record the break.
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ID#
CP00552

Museum# Style
KP1105

Date

Part
body

Form

Rim Form

Rim Diameter

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples

Shape
aryballos

0.051x0.083

83, 84, 85

Forming & Firing

Decoration

Wheelthrown, closed shape. Orange fabric.
Orange gloss and purple paint.
From Well I. Labeled in the publication as a
defective vase. Test-hole 0.010 diameter,
which indicates it is not a failure.

Decoration has a swam painted in a black slip
that fired completely in orange, incised, with
decoration in red on parts of the wing. The
problem with this sherd is that it was used as a
test piece, with red and the slip fired. So it is
not a misfired, and we can assume that the piece
was completely decorated before being used as
a test piece.

Preservation
Fragmented. It was not possible to record the break.
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ID#
CP00553

Museum# Style
KP1339

Date

Part

Form

Rim Form

Rim Diameter

Percentage Rim

Rim Height

Lip Form

Neck Diameter

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples

Shape
kotyle

86, 87
Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric
and yellowish-orange gloss.
From Well I. Dated only by context to Middle
Corinthian, an issue considering the
excavation. The two groups of sherds are
considering from the same vessel, but there is
no reason not to consider it otherwise. Kotyle
just because of the shape of a small handle.
Mixture of sherds prevented the parametric
record.

Orange color on the outer face and some sort of
diluted slip on the inside, which cracked on the
surface. Random brushes, probably for testing
the consistency of the slip
The piece was used to test some paints and
slips. The surface was not polished so the
failure of the pot must have happened rather
early in the process.

Preservation
Fragmented. It was not possible to record the break.
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ID#
CP00554

Museum# Style
KP1342
Middle Corinthian

Shape

Form

kotyle

Date
595/590-570 BCE

Part
rim

Rim Form

Rim Diameter

vertical

0.160
Neck Diameter

Percentage Rim

Rim Height

Lip Form

11.00

0.024

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples
0.075x0.089

88, 89, 90, 91, 92

Forming & Firing

Decoration

Wheelthrown. Open shape. Pale yellow
fabric. Black gloss.
From Well I. Unfinished. The potter stopped
after the slip and before the paint and the
incision. This piece indicates that the exterior
was decorated first, since the back was used
for irregular tests and traces that actually got
into the edge of the hole and the shows on the
front.

Silhouettes of a goat and a panther. Unfinished.
No incisions made yet. On interior, short,
irregular daubs of paint, running in some cases
over breaks.
Black slip thicker on the interior, started to
crack. Applied with a round brush and a trace of
0.012-0.015 as an average.

Preservation
Fragmented. It was not possible to record the break.
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ID#
CP00555

Museum# Style
KP1385

Shape

Form

kotyle

Date

Part
rim

Rim Form

Rim Diameter

vertical

0.175
Neck Diameter

Percentage Rim

Rim Height

Lip Form

8.00

0.022

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples
0.099x0.122

93, 94, 95, 96

Forming & Firing

Decoration

Wheelthrown, open shape. Pale yellow fabric
and black gloss.
From Well I. The hole is 0.019. The piece
was discarded after forming and before
polishing and painting, since at least features
as the rim are finished.

Black slip applied with thick lines (0.030) with
a round brush on both sides after the sherd was
broke and perforated, as the presence of slip on
the edges indicate. The slip fired in thick black
and cracked extensively over the surface.

Preservation
Fragmented. It was not possible to record the break.

342

ID#
CP00556

Museum# Style
KP2277

Shape

Form

kotyle

Date

Part
rim and handle

Rim Form

Rim Diameter

vertical

0.150
Neck Diameter

Percentage Rim

Rim Height

Lip Form

22.00

0.022

vertical - tapered

Neck Height

Handle Form

Handle Height

Handle Width

horizontal - loop

0.012

0.037

Bottom Form

Bottom Diameter

Percentage Bottom

Maximum Diameter

Whole Height

Height to Diameter

Prsvd Height-Width pXRF Samples
0.081x0.138

97, 98

Forming & Firing

Decoration

Wheelthrown, open shape.
From East deposit. The surface was polished
and the rim was decorated, which indicates
that they decorated from top to bottom, to
avoid putting the hand on the painted areas.
After the rim was finished the process stopped
and the whole pot was coated, probably
immersed since no strokes are visible, in a red
paint solution.

Vertical wavy lines on the rim framed by two
lines. This seems to be the only motif executed.
Traces of red paint all over the interior and the
exterior of the pot. The thickness of the paint in
the lower area may indicate the vessel was used
as a container /mixer for red paint.

Preservation
Fragmented. It was not possible to record the break.
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CP00514 – KP188: Samples 1,2

344

CP00515 – KP2144: Samples 3,4

345

CP00516 – KP185: Samples 5, 6

CP00517 – KP196: Samples 7, 8

346

CP00519 – KP1051: Samples 9, 10, 11

347

CP00520 – KP2136: Samples 12, 13

CP00523 – KP293: Samples 14, 15, 16

348

CP00524 – KP193: Samples 17, 18, 19, 20

349

CP00526 – KP22: Samples 21, 22, 23

CP00527 – KP560: Samples 24, 25, 26, 27, 28

350

CP00528 – KP56: Samples 29, 30, 31

CP00529 – KP1297: Samples 32, 33, 34, 35

351

CP00531 – KP13: Samples 36, 37, 38, 39

CP00532 – KP64 Samples 40, 41, 42, 43, 44

352

CP00535 – KP857: Samples 45, 46, 47, 48

353

CP00538 – KP1633: Sample 49

CP00539 – KP149: Samples 50, 51, 52

354

CP00540 – KP85: Samples 53, 54, 55

CP00542 – KP534: Samples 56, 57

355

CP00543 – KP1041: Samples 58, 59, 60

356

CP00544 – KP182: Samples 61, 62

CP00545 – T1720 - P922: Samples 63, 64, 65

357

CP00546 – T2929 - P1776: Samples 66, 67, 68

CP00547– C1931-316: Samples 69, 70, 71

358

CP00548 – C1932-113: Samples 74, 75, 76

CP00549 – KP184: Samples 72,73

359

CP00550 – CP885: Samples 77, 78

CP00551 – KP1097: Samples 79, 80, 81, 82

360

CP00552 – KP1105: Samples 83, 84, 85

361

CP00553 – KP1339: Samples 86, 87

362

CP00554 – KP1342: Samples 88, 89, 90, 91, 92

363

CP00555 – KP1385: Samples 93, 94, 95, 96

364

CP00556 – KP2277: Samples 97, 98

365

Appendix D:
Geological Map of the Corinthia
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Appendix E:
Claybeds
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Corinth Clay 001 (CCL001)
Date collected: 22nd of January
Location: 34 S 665356E 4192998N
Description:
Clay mined in the quarry of Agia Paraskevi, near
Solomos, by a company producing tile pans and
covers. Very fine clay, with no macroscopic
inclusions, although sometimes small nodules of
calcite might appear. Easy to remove by hand. This
clay only needs to be soaked and let to dry to be ready
for processing. Before firing it presents the typical
buff pale yellow (5Y8/2) of Corinthian clays.
Results of tests:

Munsell color variability:

This clay is an excellent example of the effects of the rehydration of the

500

10YR7/4

Very pale brown

CaO. In the shrinkage graph we can see how the %LDS after drying is

550

10YR7/4

Very pale brown

below or at the same point that the %LDS after firing, but starting at

600

2.5Y7/3

Pale yellow

700ºC and very significantly after 800ºC we see how the position of these 650

2.5Y7/3

Pale yellow

lines in inverted, indicating that the linear length after firing was larger

700

2.5Y7/3

Pale yellow

than after drying. Also at 750ºC we see an important increase in weight

750

10YR8/3

Very pale yellow

loss after firing, followed by an important increase after 6 months,

800

2.5Y8/2

Pale yellow

although the pattern is not constant. A similar pattern can be perceived in

850

5Y8/3

Pale yellow

the increases of the porosity tests. As many other clays in this list, it dries

900

5Y8/3

Pale yellow

extremely quickly when being processed, requiring constant re-wetting of 950

5Y8/3

Pale yellow

hands and tools. Common values for Ca and Fe in the graphs.
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1000 ----------

Very green hue

Corinth Clay 001 (CCL001)
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850

900

950

1000

Corinth Clay 002 (CCL002)
Date collected: 7th of February, 2016
Location: 34 S 66428E1 4195508N
Description:
Outcrop of mudstone by the road ascending to
Acrocorinth. In order to replicate the small fraction
present of coarse fabrics the material was processed
with steel tools, but the hardness of the material made
the task inefficient and unable to produce comparative
results. The occurrence of gravel and sand size
particles of mudstone in the outcrop suggests that
temper was processed by sieving the material readily
available in the site. Color of the material was a
purplish red before firing (2.5YR4/2).
Results of tests:

Munsell color variability:

Due to the nature of the material the tests had to be adapted. Shrinkage

500

10R5/6

Red

was discarded and the firing range increased to 300ºC in order to detect

550

10R5/6

Red

the temperature at which the prefiring color changed. Up to 300ºC the

600

10R5/6

Red

color does not change, and at 350ºC it starts to transition (2.5YR5/4). At

650

10R5/6

Red

400ºC (10R5/6) the samples present the same color that will remain

700

10R5/6

Red

throughout the study. The mudstone showed great stability as a source for 750

10R5/6

Red

temper from 400 to 850 ºC, well in the range of the firing temperatures for 800

10R5/6

Red

this material. With regard to the results of the weight loss, the mudstone

850

10R5/6

Red

presents an irregular graphic. Although the values do not go beyond the

900

2.5YR6/6 Light red

7%, at 450ºC and 950ºC we have outliers values.

950

2.5YR6/8 Light red

1000 2.5YR6/8 Light red
Percentage of weight loss during firing
14
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750

800

850

900

950 1000

Corinth Clay 003 (CCL003)
Date collected: 27th of March, 2016
Location: 34 S 663870E 4195132N
Description:
Outcrop of clay in front of Acrocorinth. The clay
presents a pale yellow color (2.5Y8/3) and large
fraction size. The clay is very fragmented, and easy to
process. When soaked in water many organic
materials start to float on the surface, especially plant
roots, very easy to remove. The clay is free of
inclusions, and once dry, it can be processed directly.
Results of tests:

Munsell color variability:

Shrinkage tiles presented light cracks on the edges, but these were absent

500

7.5YR7/6 Reddish yellow

on the tiles used for porosity tests, so these cracks might be associated to

550

7.5YR7/6 Reddish yellow

the lack of pressure on the edge of the tiles when manufactured. The

600

10YR7/4

fabric presents a great variability of colors, although the usual green hues

650

7.5YR6/6 Reddish yellow

of over-fired Corinthian fabrics do not appear even on the highest

700

10YR7/4

temperatures. All tiles over 750ºC were unsuitable for analysis after six

750

7.5YR7/3 Pink

months. It is important to notice the increase in size of the tile after the

800

7.5YR7/6 Reddish yellow

900ºC firing and the high weight loss, which is common to other tiles

850

7.5YR6/4 Light brown

such as CCL004. The pXRF analysis presents high values for Ca and Fe.

900

10YR6/4

Light yellowish brown

950

2.5Y7/4

Pale yellow

1000 2.5Y7/4

Pale yellow
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Very pale brown
Very pale brown
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850

900

950

1000

Corinth Clay 004 (CCL004)
Date collected: 27th of March, 2017
Location: 34 S 665376E 4197709N
Description:
Pale yellow claybed (5Y8/) under a conglomerate layer in
the lower terraces of Corinth. Clay only broke into large,
hard blocks, covered in water for processing. It presented
virtually no nodules after soaking, the resulting clay being
extremely fine but also delicate; each tile had to be made
individually, in order to avoid cracks appearing in the tiles
due to the quick drying.
Results of tests:

Munsell color variability:

The results of this clay are very similar to CCL003, although the higher

500

10YR7/4 Very pale brown

temperatures, especially 1000ºC, already present the greenish yellow color

550

10YR7/3 Very pale brown

that characterizes over-fired Corinthian pottery. With the exception of the

600

2.5Y7/3

Pale yellow

outlier at 900ºC, the two shrinkage lines presents a very similar patter,

650

2.5Y7/3

Pale yellow

although it is important to notice the inverted positions of the lines in the

700

10YR7/2 Light gray

graph. The clay also presented the same problems of record after six months, 750

2.5Y7/2

Light gray

and only the tiles fired below 750ºC could be recorded. Another common

800

2.5Y8/1

White

pattern is detected in the porosity graph, where again the optimal values

850

5Y8/2

Pale yellow

range from 550 to 700 ºC. The pXRF results explain again most of these

900

5Y8/3

Pale yellow

results, due to the excess of Ca present in the clay.

950

5Y8/3

Pale yellow

1000 ------

376

Out of the chart

Corinth Clay 004 (CCL004)
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Corinth Clay 004 (CCL004)
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850

900

950

1000

Corinth Clay 005 (CCL005)
Date collected: 2nd of April, 2017
Location: 34 S 662006E 4196782N
Description:
Yellow clay (5Y8/2) on artificial an artificial profile made
by the mechanized works in the olive tree fields west of
Corinth, under CCL006. The clay is softer than other
examples from the area, and, apart from the organic
materials that floated on the surface while soaking, it is
characterized by the presence of limestone nodules, up to
3 cm in diameter, as inclusions Most of the nodules can be
easily removed by hand, but this is not possible for the
small fraction.
Results of tests:

Munsell color variability:

These limestone nodules caused star-shaped cracks in many of the tiles

500

10YR7/3 Very pale yellow

made, due to the increment of volume during the firing. The aspect of many

550

10YR7/3 Very pale yellow

of these cracks matches the same phenomenon in artifacts recovered from

600

10YR7/3 Very pale yellow

the Potters’ Quarter. Both shrinkage results are very close, against with the

650

2.5Y7/2

Light gray

exception of the outlier at 900ºC. The results for the rest of the tests are also

700

2.5Y7/2

Light gray

similar to other examples, with tiles fired over 750ºC disintegrating after six 750

5Y7/2

Light gray

months. The porosity tests present the same pattern of relative loss between 800

5Y7/2

Light gray

550 and 700ºC, peeking up dramatically at 750ºC. The pXRF results show as 850

5Y8/2

Pale yellow

well the same pattern of Ca, in this cases with even higher values, probably

900

5Y8/3

Pale yellow

related to the presence of the limestone inclusions.

950

5Y8/3

Pale yellow

1000 -----
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Porosity tests CCL005
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850

900

950

1000

Corinth Clay 006 (CCL006)
Date collected: 2nd of April, 2017
Location: 34 S 662006E 4196782N
Description:
Pale orange clay (10YR6/4) on an artificial profile
made by the mechanized works in the olive tree fields
west of Corinth. This layer covers the yellower
deposit of CCL005. A significant amount of organic
material was removed during soaking, as well as large
fragments of nodules of calcite.

Results of tests:

Munsell color variability:

The results for this clay are very similar to those of CCL005, but with

500

7.5YR6/6 Reddish yellow

some significant differences. The shrinkage lines run parallel with the

550

7.5YR6/6 Reddish yellow

exception of the measurement at 900ºC, that appears again as an outlier.

600

7.5YR6/4 Light brown

Porosity tests show the same pattern that the rest of the clays, although the 650

7.5YR6/6 Reddish yellow

values between 550 and 700ºC are more irregular than in the other cases.

700

7.5YR6/4 Light brown

The most significant difference is found on the result of the pXRF

750

7.5YR7/4 Pink

analysis. The value for Ca is still too high for making this a successful

800

5YR7/6

material, and the collapse of these tiles supports this. However, it is

850

7.5YR6/4 Light brown

significant to note the higher value for Fe, especially when compared to

900

7.5YR6/4 Light brown

the result of the rest of clays.

950

2.5Y8/3

1000 10YR8/4

382

Reddish yellow

Pale yellow
Very pale brown

Corinth Clay 006 (CCL006)
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Corinth Clay 006 (CCL006)

Porosity tests CCL006
40
35

Percentage

30
25
20
15
10
5
0
500

550

600

650

700

750

800

Temperature

%Porosity

pXRF results for CCL006

384

850

900
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1000

Corinth Clay 007 (CCL007)
Date collected: 9th of April, 2017
Location: 34 S 665089E 4197586N
Description:
Marl clay bed (5Y8/2) under the Asklepeion,
resembling the representation in the Penteskouphia
pinakes. The clay was quarried in large blocks that
looked like stone and soaked in water. Although
macroscopically it resembles CCL004, this clay is
much easier to work, with a larger range of
workability and less cracking on the tiles. Kneading
was also easier and left less air pockets.
Results of tests:

Munsell color variability:

One of the most significant results in the analysis of this claybed is the

500

10YR7/3

Very pale brown

capacity of the tiles in the high temperatures to hold their integrity, even

550

10YR7/3

Very pale brown

after six months. Shrinkage lines progressively divert from 600ºC, while

600

2.5Y7/3

Pale yellow

the porosity test shows again the significant change at 750ºC. With regard 650

2.5Y7/2

Light gray

to the analysis of the weight lost during firing, the plot indicates a

700

2.5Y7/2

Light gray

significant loss starting at 750ºC and increasing progressively at higher

750

5Y7/2

Light gray

temperatures, with the exception of an outlier value at 900ºC. After six

800

5Y7/3

Pale yellow

months the humidity present in the atmosphere has significantly increased 850

5Y7/3

Pale yellow

their weight. The results of the pXRF analyses show again very high

900

5Y8/3

Pale yellow

values for Ca, although this clay is more suitable for pottery making than

950

5Y8/3

Pale yellow

other samples.

1000 -----
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Corinth Clay 009 (CCL009)
Date collected: 26th of April, 2017
Location: 34 S 666149E 4193124N
Description:
Marl clay in the face of a ravine East of the National
Road, opposite the quarry of CCL001. In order to
avoid the remains of the clay washed down by the rain
the sample was collected after climbing to the top of
the ravine. Horizontal layers of sand were visible at
regular intervals, and nodules of the same material
present when processing.
Results of tests:

Munsell color variability:

Large particle size of can be related to the appearance of cracks in the

500

10YR6/6

tiles while drying, although the clay was still workable. Shrinkage results

550

7.5YR7/6 Reddish yellow

Brownish yellow

run parallel until 900ºC, where the line indicates again an increase in size. 600

7.5YR7/3 Pink

The weight and the porosity analyses show again a significant change in

650

7.5YR6/4 Light brown

the density of the fabric at 750ºC, with tiles at higher temperatures not

700

7.5YR6/4 Light brown

withholding the six months storage.

750

7.5YR6/4 Light brown

Another significant feature is that according to the pXRF analyses, the

800

7.5YR7/6 Reddish yellow

values for Fe are higher than in other clays. The proportion of Ca is still

850

7.5YR6/4 Light brown

significantly high, but the clay was more workable and free of inclusions

900

2.5Y7/3

Pale yellow

than CCL006, which also presented a higher proportion of Fe.

950

5Y7/3

Pale yellow

1000 2.5Y7/4

388

Pale yellow
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Corinth Clay 010 (CCL010)
Date collected: 26th of April, 2017
Location: 34 S 661419E 4197212N
Description:
Hard marl clay (5Y8/3) in the vicinity of a vineyard.
The profile was probably artificial, made by
machinery, but the effect of the weathering on it might
have hidden any trace. Large fractions of organic
material were recovered from the surface of the water
when the clay was prepared for processing.

Results of tests:

Munsell color variability:

This clay is a common example of many of the marl clays recorded in the 500

10YR7/4

Very pale brown

region. The inverted lines recorded for the shrinkage divert at very low

550

10YR7/4

Very pale brown

temperatures, and both the weight loss and the porosity tests illustrate the

600

10YR7/3

Very pale brown

effects of the excess of Ca in the composition of the clay. The pattern

650

10YR6/3

Pale brown

recorded in the porosity plot shows again the loss of material in the fabric 700

10YR7/2

Light gray

at 750ºC, with more irregular values in between 550 and 700ºC. The

750

2.5Y7/3

Pale yellow

results of the pXRF confirm this behavior in the clay, with Ca and Fe as

800

2.5Y7/3

Pale yellow

the main components.

850

2.5Y7/3

Pale yellow

900

5Y8/3

Pale yellow

950

5Y8/3

Pale yellow

1000 -----
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Off the chart
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pXRF results for CCL010
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Corinth Clay 011 (CCL011)
Date collected: 26th of April, 2017
Location: 34 S 661032E 4196630N
Description:
Large artificial cut in a deposit of very hard pale
yellow clay (5Y8/1). The traces of the machinery used
for quarrying, and the debris of the activity, are
clearly visible in the area. Its hardness reminds of
other deposits such as CCL004 or CCL007, and after
being soaked it presented no traces of inclusions. A
local farmer informed us that this clay was being
quarried to be sold at Larissa, in northern Greece.
Results of tests:

Munsell color variability:

This clay was one of the most workable ones collected, and reminded the

500

2.5Y7/3

Pale yellow

other commercial example tested, CCL001, but with a larger range of

550

2.5Y7/3

Pale yellow

workability. The lines on the shrinkage plot do not start to clearly to differ 600

2.5Y7/2

Light gray

until 750ºC, and the difference at higher temperatures in smaller than in

650

2.5Y7/2

Light gray

other examples.

700

2.5Y7/2

Light gray

The clay behaved as expected in the other analysis, with the firing at

750

5Y7/2

Light gray

750ºC as the turning. However, and despite its quality, all tiles over 750ºC 800

2.5Y7/2

Light gray

did not resist the six months storage. The results obtained on the pXRF

850

5Y8/2

Pale yellow

analysis show that this clay presents one of the highest values of Ca and

900

5Y8/3

Pale yellow

lowest of Fe of all samples analyzed.

950

5Y8/3

Pale yellow

1000 -----
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Corinth Clay 012 (CCL012)
Date collected: 10th of May, 2017
Location: 34 S 661419E 4197212N
Description:
Artificial cut of yellow (2.5Y8/3) clay by the road
heading south to Penteskouphi. The clay was
relatively soft, although it still required handpicks to
be quarried. In the lowest part of the deposit a
horizontal layer of pebbles was clearly visible. Some
organic material floated on top of the basin when the
clay was soaked. Small pebbles appeared on the clay
while processed. It is also important to notice that the
clay, despite the soaking, did not mix well with water.
Results of tests:

Munsell color variability:

In general terms the clay does not differ greatly from other examples. The 500

10YR7/4

Very pale brown

shrinkage test shows the lines inverted, but closer even at high

10YR7/4

Very pale brown

temperatures when compared to other examples. The weight loss analysis 600

2.5Y7/3

Pale yellow

shows again the changes that take place at the fabric at 750ºC, and the

650

10YR7/3

Very pale brown

loss of the tiles fired above this temperature after six months of storage.

700

10YR7/2

Light gray

The porosity test shows the same stability at 550-700ºC but with an

750

2.5Y7/2

Light gray

interesting difference at 500ºC. In all clays this value is higher than

800

2.5Y8/3

Pale yellow

550ºC, probably because at this temperature the clay is not completely

850

2.5Y8/2

Pale yellow

fired. In this clay, however, the value at 500ºC is significantly lower, even 900

5Y8/3

Pale yellow

when compared with the rest of the samples. The pXRF results show the

950

5Y8/3

Pale yellow

same Ca/Fe pattern common to the rest of the samples.

1000 -----
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Corinth Clay 013 (CCL013)
Date collected: 10th of May, 2017
Location: 34 S 661032E 4196630N
Description:
Marl clay (5Y8/2) in an artificial cut by a vineyard.
The hue is darker, yellower than other marly clays. Its
hardness resembles CCL004 or CCL007, but with a
series of veins of a darker substance criss-crossing it.
When quarried the blocks of clay broke through these
lines. The black material was scrapped out of the
surface of the blocks and sampled separately as
CCC014.
Results of tests:

Munsell color variability:

This clay shows important differences on the behavior under firing and

500

2.5Y7/3

Pale yellow

cooling. Although 750ºC shows again a change in the pattern of the clay,

550

2.5Y7/3

Pale yellow

the results are more erratic. The color of the tiles fired at the higher

600

2.5Y7/2

Light gray

temperatures was too green to be recorded with the Munsell soil chart.

650

2.5Y7/2

Light gray

Finally, the pXRF results show the same pattern of Ca/Fe, something

700

5Y7/2

Light gray

surprising since the processing of the clay included CCL014. This black

750

5Y8/2

Pale yellow

component was interpreted at first as a vein of Mn accumulated in the

800

5Y8/2

Pale yellow

clay deposits, and that could be the source for the black paint used in

850

-----

Off the chart

terracotta figurines and architectural elements, but results on the pXRF

900

-----

Off the chart

discarded this hypothesis.
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-----

Off the chart

1000 -----
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Appendix F:
pXRF Readings Dataset
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Sample

Type
1 Gloss
2 Fabric
3 Fabric
4 Gloss
5 Gloss
6 Fabric
7 Gloss
8 Fabric
9 Fabric
10 Gloss
11 Gloss
12 Gloss
13 Fabric
14 Gloss
15 Paint
16 Fabric
17 Gloss
18 Paint
19 Fabric
20 Gloss
21 Paint
22 Gloss
23 Fabric
24 Gloss
25 Gloss
26 Paint
27 Paint
28 Fabric
29 Fabric
30 Paint
31 Gloss
32 Paint
33 Fabric
34 Paint
35 Gloss
36 Fabric
37 Paint
38 Gloss
39 Paint
40 Gloss
41 Fabric
42 Paint
43 Paint
44 Gloss
45 Paint
46 Paint
47 Gloss
48 Fabric

Date
EPC
EPC
EPC
EPC
EPC
EPC
EPC
EPC
MPCI
MPCI
MPCI
MPCI
MPCI
LPC
LPC
LPC
Trans
Trans
Trans
Trans
EC
EC
EC
EC
EC
EC
EC
EC
EC
EC
EC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

Al

Si
11
1
1
1
200
1
82
1
94
1
326
1
72
133
108
1
1
96
1
1
1
112
1
11
52
75
1
1
1
60
289
1
91
134
210
11
148
373
1
337
1
17
1
189
50
0
166
1

K
2715
5737
1770
101
3058
205
2581
59
4219
873
3539
489
1613
2889
2058
2459
858
1106
6001
1891
1695
2448
3988
1063
1769
3134
2758
3390
2857
1803
3919
2601
2756
2802
2430
3222
4137
4193
2934
4139
5070
4007
3413
4371
3360
2588
3767
3995

404

5472
6323
1507
732
14123
482
12436
488
4640
6062
20418
3256
1906
19790
8334
2574
3837
3293
2393
2230
8171
16137
6332
9780
11099
16530
10467
6648
3081
7397
16826
6173
2420
11207
11040
5146
5602
21833
7461
17774
4926
9482
4049
10262
4875
3703
10905
3707

Ca
Ti
60545
48264
40017
2963
34843
9460
39152
5637
58267
15631
21737
7518
35552
13938
31803
74255
3394
6586
28844
26713
12971
12141
56547
7580
14366
29077
38028
59480
42917
12151
33320
10921
64033
26623
31964
56818
51292
18431
28094
26086
44094
11301
6514
12809
16095
7358
31240
54532

Cr
4442
6829
4123
786
6193
994
5124
769
5822
2371
5853
2334
3604
4245
3743
4832
1254
2186
4383
4421
3211
4975
5055
2999
4098
5198
4628
3863
4024
3570
5936
3283
4355
4491
5402
4127
4370
4803
3621
4923
6528
4594
4320
5467
4124
3645
4746
4990

373
404
298
38
588
41
392
92
520
224
746
360
361
1120
729
412
232
247
514
654
347
565
568
151
480
571
553
278
528
497
666
410
454
574
657
448
589
533
427
389
609
611
616
714
453
575
587
583

Mn
Fe
1423 139953
1377 166316
1359 113942
421 32918
1934 179759
571 31981
1407 153652
497 25230
2105 156996
970 81972
1883 205415
536 85585
1418 114723
1896 209470
1554 285189
1751 134525
578 49218
933 200729
1657 109039
1540 124089
829 203950
1187 164096
1668 134644
872 95705
1095 128789
1533 203489
1623 143604
1861 115971
1654 126828
1735 245174
1910 204127
713 453782
1664 132113
1448 245772
1833 184333
1928 114167
1920 146293
1817 168122
1904 224945
1960 162496
1911 154322
2345 342489
1659 335699
1773 185051
4146 451090
4720 508778
1721 176535
1794 150561

Sample

Ni
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Cu
1080
1221
869
630
1226
659
1014
587
1111
882
1223
681
962
1139
750
1195
183
443
1078
1094
428
1135
1042
894
993
1151
945
1062
925
686
1215
391
1168
837
1000
1097
1359
1291
937
1173
1226
766
813
1436
610
565
1103
1240

Zn
233
331
381
110
270
196
251
148
304
257
198
222
284
235
219
266
109
373
360
305
118
198
284
248
290
179
286
351
430
398
686
486
228
280
255
182
251
165
488
148
298
205
308
311
257
330
256
357

Sr
337
279
389
72
469
182
420
165
267
373
814
238
306
1478
822
680
94
380
276
374
382
471
321
208
240
562
263
468
441
314
739
319
483
215
447
354
360
497
370
532
750
472
352
339
346
579
510
285

Zr
194
125
86
59
74
24
38
13
90
55
127
156
96
41
72
66
8
11
58
115
61
17
50
50
71
140
66
49
77
131
61
168
124
134
70
93
47
98
73
35
22
88
63
153
177
184
75
36

405

Mo
3
12
5
3
1
0
5
4
0
5
4
7
5
7
5
15
12
9
8
15
6
8
6
9
7
4
7
8
4
2
9
5
3
0
0
2
6
11
7
4
4
3
8
18
3
5
4
7

Rh
11
21
13
0
13
4
11
4
17
5
19
7
14
16
8
14
17
10
9
13
6
8
12
5
7
8
18
5
8
6
10
28
14
17
12
17
12
17
6
9
18
26
11
11
17
22
22
15

Sn
1
3
6
0
5
1
4
0
8
2
4
3
3
5
5
9
1
5
4
3
2
5
6
2
4
6
6
4
5
3
6
4
4
8
5
3
7
2
4
5
4
11
12
11
7
9
5
6

Sb
1
1
0
0
0
0
1
0
0
0
2
0
0
0
0
1
0
0
1
1
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
1
0
1
0
0
1
1
1
0
2
1
0

Ba
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
2
0
0
0
0
1
0
0
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sample

Type
49 Gloss
50 Fabric
51 Gloss
52 Paint
53 Gloss
54 Paint
55 Fabric
56 Gloss
57 Paint
58 Gloss
59 Paint
60 Fabric
61 Fabric
62 Gloss
63 Fabric
64 Gloss
65 Paint
66 Gloss
67 Paint
68 Fabric
69 Gloss
70 Fabric
71 Gloss
72 Fabric
73 Gloss
74 Paint
75 Gloss
76 Fabric
77 Gloss
78 Fabric
79 Gloss
80 Paint
81 Fabric
82 Gloss
83 Gloss
84 Paint
85 Fabric
86 Gloss
87 Fabric
88 Gloss
89 Fabric
90 Gloss
91 Gloss
92 Fabric
93 Gloss
94 Fabric
95 Gloss
96 Fabric

Date
Al
Si
LCI
68
LCII
18
LCII
121
LCII
12
LCIII
93
LCIII
244
LCIII
60
LCIII
2
LCIII
1
LCIII
4
LCIII
1
LCIII
101
SubGeo
109
SubGeo
89
MC
1
MC
1
MC
1
MC
307
MC
47
MC
49
MPCII
2
MPCII
43
MPCII
304
EPC
28
EPC
101
EC
1
EC
37
EC
1
RedFig
89
RedFig
1
MC
147
MC
12
MC
1
MC
29
MC
37
MC
82
MC
1
Test
210
Test
149
MC
5
MC
238
MC
280
MC
1
MC
27
Test
300
Test
80
Test
40
Test
1

K
1590
3995
1309
1657
2366
4189
3786
755
482
56
1567
4152
4081
4546
1551
761
1813
3563
2009
5257
1675
3851
3799
2125
3088
613
1913
2238
2120
791
3539
3945
2298
534
1020
2447
306
4537
6316
68
4676
2510
505
1045
4082
6039
1955
1101

406

7176
3064
6013
2041
10917
11607
6012
5538
862
570
4590
3844
1118
1258
2035
6137
6269
13249
4646
4539
3135
3937
23177
522
799
2148
8115
2509
8864
3009
18639
11499
3852
3763
6242
5537
1086
21072
7135
1179
6992
11584
4233
5209
20307
7137
14577
3102

Ca
9131
63727
12618
38349
29612
32311
50411
20507
19123
1050
16621
52201
68752
70044
21558
4402
5964
19661
1796
39286
57652
67894
23631
51040
53751
2756
14338
42239
5477
8930
23179
16142
30329
7165
7668
5125
5951
21722
49837
2103
45605
13362
5452
11490
14860
52013
13970
21583

Ti

Cr
4716
4863
2627
3227
4179
5163
4786
2249
1886
454
2949
6560
4222
4859
2023
1501
2268
6485
1
6382
2954
4243
4198
3406
4213
717
5553
3285
4682
2513
5305
5095
4100
1595
3071
4009
1429
5529
5950
605
5192
4306
1750
2537
5098
5546
3468
2362

553
344
613
381
452
747
455
484
83
100
531
699
480
528
246
415
379
638
363
750
397
449
717
442
559
143
480
281
982
493
636
379
571
215
302
391
153
508
602
74
393
485
249
308
604
465
204
278

Mn
Fe
1166 153498
2014 148104
1172 160954
974 266391
1765 169688
2517 194278
1971 152727
1744 103813
1052 56969
289 19240
1720 259155
2287 182576
1813 142159
2172 157494
1015 74239
699 77825
1006 169877
2288 180296
2756 227972
2304 164413
1531 156307
2055 127692
2547 171464
1495 115955
1717 149448
363 55804
1569 136631
1538 85679
1401 182208
796 84157
1503 155664
2432 305159
1272 108940
663 59398
873 91943
1263 284696
685 37516
1908 180894
2228 164359
334 26954
1998 142620
1438 144051
812 67859
1210 84350
1593 171069
2054 137111
1317 115270
1014 68074

Sample

Ni
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Cu
948
1097
867
528
1094
1236
1228
840
648
593
704
1083
1164
1188
1003
582
557
1275
336
1490
868
1108
1070
1071
1190
54
754
759
1283
959
1367
802
1029
792
796
745
494
1318
1258
525
1139
1234
641
684
1228
1146
1030
778

Zn
436
209
365
134
324
144
179
263
112
193
815
194
314
246
361
95
275
192
397
372
402
308
381
213
234
33
446
195
444
265
307
311
187
144
78
235
176
266
388
141
334
503
259
177
189
357
209
180

Sr
303
1738
2195
582
1289
581
312
631
279
119
1942
417
248
268
478
235
326
383
249
245
431
412
908
239
470
44
338
310
436
265
559
601
518
217
147
362
97
596
241
137
502
378
258
295
365
259
251
125

Zr
25
103
104
72
56
68
51
14
20
55
51
49
88
69
28
10
30
155
43
103
52
36
19
85
22
61
19
141
81
63
90
62
32
31
70
70
62
130
88
45
19
7
11
59
195
50
17
44

407

Mo
13
-1
7
8
7
13
7
10
3
2
2
1
5
7
4
6
4
8
17
6
3
12
10
2
3
11
6
0
2
3
10
14
10
7
3
2
1
11
5
2
8
7
7
3
10
10
4
8

Rh
12
10
6
22
8
12
8
6
5
1
29
12
22
9
9
4
9
8
17
10
18
15
20
8
21
9
7
10
23
5
17
15
12
4
13
13
2
19
8
7
9
9
6
2
16
17
7
6

Sn
5
4
5
5
10
13
4
1
0
1
10
6
2
3
1
2
1
2
4
8
5
4
5
2
5
1
2
7
2
1
5
5
6
1
1
8
1
3
10
1
1
2
4
2
6
4
4
3

Sb
0
1
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Ba
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sample

Type Date
Al
Si
97 Gloss SubGeo
11
98 Paint
SubGeo
1
kp983lowZ Fabric Coarse
2
kp2503low Fabric Coarse
1
Sample
Ni
Cu
Zn
Sr
97
747
328
199
98
661
143
134
kp983lowZ
229
100
129
kp2503low
107
59
84

K
746
1047
1653
1372

Ca
Ti
Cr
Mn
12435
2097
275
8121
2587
185
20850
2026
253
9314
1195
68
Mo
Rh
Sn
Sb
4
7
1
1
6
13
7
0
10
14
1
0
12
10
1
0

4161
1608
1167
1442
Zr

43
100
40
49

408

Fe
827 68814
887 207104
761 50139
483 21477
Ba
0
0
0
0
0
0
0
0
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