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Marco Serino
20# From Micro to Macro and Vice Versa: Technology Studies 

and Network Analysis on Red-figured Vase Production 
between Sicily and Campania

Abstract: This chapter aims to present some of the main results from the A.G.A.T.H.O.C.L.E.S. project. With a highly inter-
disciplinary approach, some figurative traditions active between the end of the !th and the first half of the 4th century B.C. 
in Sicily (Himera and the area of Syracuse) and along the Tyrrhenian coast (primarily Lipari and Campania) have been 
analyzed in depth. Technological features were explored through the support of computational imaging. Data come from 
multiscale perspectives. By using a microscale and a midscale perspective, it is possible to detect technological details 
related to the ancient painters’ gestures (e.g., images coming from Reflectance Transformation Imaging – RTI), especially 
concerning idiosyncratic ways of drawing preliminary sketches and the differing sequences of applying relief-lines and 
added colors. Moreover, the combination of these data with those from the experimental archaeological sessions was 
crucial to better test various technological aspects, creating analogies with ancient technological procedures, tools, and 
gestures. Finally, using a macroscale perspective through the application of Social-Network Analysis (SNA) allows us 
to reconstruct a wider historical overview of these artisanal networks, expressed with nodes and edges. This network 
approach, based on the raw Big Data from the seminal volumes by A.#D. Trendall and A. Cambitoglou, helps us to visu-
alize in new and innovative ways the — sometimes elusive — possible collaborations and relationships between differ-
ent#South Italian workshops and to explore interesting links suggestive of movements and migrations of artists between 
Sicily and Magna Graecia.

Introduction
Catalogues, related supplements, and handbooks published by A.#D. Trendall and A. Cambitoglou until $%&% have provided 
us with the most important and consistent systematization of red-figured vases made in southern Italy.¹ In the last three 
decades, this systematic framework has been partially amended. This shared—albeit piecemeal—effort to update, inte-
grate, and even overturn, in some cases, aspects of the framework, has produced an emerging picture for South Italian 
red-figured industries. A number of scholars have recently revised single specific productions and suggested a new 
general overview for some regional areas, combining different and innovative methodologies. In particular, Sicily and its 
supposed local workshops( have received particular attention by several scholars.) Thus, the time is now ripe to argue that 
every workshop operating on the island during the last decades of the !th century was born and developed independently 
and autonomously, making artifacts aimed at satisfying local, subregional markets. However, an even more intriguing 
aspect is worth mentioning here: most of these workshops seem to have had additional experiences elsewhere, before or 
later on.⁴ It is precisely this ‘elsewhere’ and the strong propensity for mobility among certain South Italian artisans that 
constitutes one of the main topics of the A.G.A.T.H.O.C.L.E.S. project, namely investigating the workshops’ dynamics of 
apprenticeship and phenomena of artisanal mobility.+

1,LCS and its supplements (LCS I; LCS II; LCS III); RVAp and its supplements (RVAp I; RVAp II), Trendall ($%&-), ($%&%), ($%%.).
2,Unfortunately, there is no archaeological evidence regarding a local production of red-figured pottery in Sicily since no archaeologically attest-
ed potter’s quarter or single workshops have returned fragments of this specific production. For a general overview of the archaeological finds 
related to kilns in Sicily see Fischer Hansen (.///).
3,Some of the most important post-Trendall general overviews can be found in: Denoyelle/Iozzo (.//%) %-–$36, $6!–$-/; see also the chapter by 
G. Gadaleta, in Todisco (./$.) %3–%&. In particular, related to Sicilian workshops (and their relation to the Campanian area): Spigo ($%%6), (.//$); 
Barresi (.//.), (./$3), (./$&); de Cesare (.//%); Madella (./$/); Denoyelle (./$$); Elia (./$.). For a brief overview of the last two decades of stud-
ies, see Soleti (./$.) 66–-$.
4,For an overview of vase-distribution within Magna Graecia and Sicily, also with comparisons with the Attic imports in the second half of the 
!th century B.C., see Serino (./$4), (./$%) $-–.6.
5,Within the framework of the A.G.A.T.H.O.C.L.E.S project, to date the first and the second generations of Sicilian red-figured workshops have 
received particular attention. For further details about the EU-funded project, see the Introduction in this volume. For a general overview of this 
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Mapping the Movements of South Italian Red-figured Vase Painters: 
between Sicily, Lipari, Campania and Paestum
Concerning mobility, from his earliest papers, A.#D. Trendall recognized significant stylistic affinities between some of the 
Sicilian and the first Campanian and Paestan ateliers.⁶ He suggested a strong link between the Campanian “schools” and 
some Sicilian workshops. In particular, he referred to the vases produced by the Prado-Fienga Group and the Revel Paint-
ers. These painters provided the inspiration for one of the first Campanian workshops, that of the so-called Cassandra 
Painter, which is still considered today to belong to the Capuan School.⁷

Even earlier than Campanian workshops—as is now unanimously accepted, following A. D. Trendall—the first Paestan 
painters acquired their artisanal skills from the early 4th century Sicilian red-figured workshops and, in particular, from 
the Dirce Group and, again, from the Prado-Fienga Group.⁸ The first unquestionably recognizable Paestan painters are 
Assteas and Python, which are the real names of the two artisans as attested by their signatures on some of their vases.

The strongest links between these two regional areas (Sicily, Paestum) are to be seen in the so-called Painter of Louvre 
K.36, the Painter of Naples ./-4, and the Painter of Louvre K.4/.⁹ Several vases belonging to these figurative traditions 
were found on the island of Lipari. According to A. D. Trendall and, more recently, M. Denoyelle, the vases attributed to 
the Painter of Louvre K.4/ are very close to the work of Assteas in both subject and treatment.¹⁰ A. Hughes even stated 
that Louvre K.4/ was Assteas himself and that he started to put his signature on his vases—Asteas egraphe—only when 
he arrived in Paestum.¹¹ M. Denoyelle stated that the transmission of the Sicilian figurative tradition to Paestum was 
achieved directly and naturally and that we can consider this an indirect clue about the Sicilian origin of Assteas and 
Python themselves.¹( While accepting the argument of M. Denoyelle, greater investigation of the (social) network of these 
itinerant artisans requires focusing on another (social) actor. In this regard, it is worth mentioning the so-called Painter 
of the Geneva Orestes, who seems to be a close contemporary of Assteas in the earlier stages of his career or perhaps his 
master, and whose work provides a strong connecting link to the Sicilian workshops.¹)

A very significant stylistic comparison between the Dirce Painter and the early Paestan figurative traditions can be made 
by looking at side A of two kraters by the Dirce Painter (Syracuse, Museo Archeologico Regionale “Paolo Orsi”, inv. nos. 3633. 
and 36334) and a fragment of a neck amphora (New York, Metropolitan Museum, inv. no. $%&!.-4), attributed to the Painter of 
Geneva Orestes (Fig. $a–b, f). Here a strong link between the two supposed ateliers is evident from various perspectives: for 

renewed interest in mobility in the ancient world (not only from an archaeological perspective), see Horden/Purcell (.///) 34.–4//; Rouillard 
(.//-), (.//%), (./$/); Jockey (.//%); Archibald (./$$) !3–!!; Isayev (./$-). Mobility in South Italian red-figured production was also recently (./$&) 
explored in the volume published by the Centre Jean Bérard – Mobilità dei pittori e identità delle produzioni (./$&) – and in Robinson (./..).
6,Since Trendall ($%6/). 
7,According to Trendall, it is possible to recognize at least three different “fabrics” named “Capua I”, “Capua II” and Cumae. Again, according to 
Trendall, all of these “schools” have their origin in Sicily in the early 4th century, especially the Prado-Fienga Group, the Revel Painter and the Eros 
and the Hare Painter: Trendall ($%&%) $!-–$63.
8,In the Paestan area there is an early phase of local experimentation between the late !th and the early 4th centuries B.C. that led to the produc-
tion of some rather peculiar artifacts made with a peculiar technique probably imported by Etruscan craftsmen, and made with black glaze as 
the background and figures overpainted in red. Among these vases, there are some that can be stylistically compared to the Etruscan artifacts 
attributed by J.D. Beazley to the so-called Argonaut Group: Beazley ($%-6) 33–36, pls. VIII, 3–4 and IX, $.
9,Painters of Louvre K.4/ and K.36 probably never worked in Paestum; however, they are considered as “forerunners” of the Paestan stylistic 
language. With regard to the Painter of Louvre K.36, it should be noted that the eponymous krater was initially placed by Trendall within the late 
phase of the Prado-Fienga Group: LCS III, $$/ and Trendall ($%&-) 34–3-. Vases by the Painter of Louvre K.36 were found in Sicily, Calabria and 
Campania, but none were from Paestum. Among these groups which can be considered ‘borderline’ between Campania and Sicily, only a lekanis 
attributed to the Painter of Naples ./-4 comes from Santa Venera, Paestum.
10,Denoyelle (./$$) 3.–34. See also Trendall ($%&-) 44 and ($%&%) $%&. Vases by the Painter of Louvre K.4/ come from Lipari (3), Gela, Syracuse and 
from Campania. See also Todisco (./$.), vol. I, 33&–34/.About the likely migrations of artisans coming from various parts of Magna Graecia towards 
Campania, and in particular to the Paestan area, it is worth mentioning the Sydney Painter, probably with Lucanian origin; (LCS, $.-–$.%; Trendall 
($%&-) 364–36-) and the Thyrsus Painter (with Apulian origin; RVAp I, .-4–.&3 and especially .&/–.&$ for the ones found in Paestum).
11,Hughes (.//3).
12,Denoyelle (./$$) $..
13,About the Painter of the Geneva Orestes, Trendall argued that this painter produced “[.#.#.] the first vases which may with reasonable certainty 
be regarded as true Paestan”. The vessels attributed to this Painter are currently 4. According to M. Denoyelle – Denoyelle (./$$) .%, note .! – the 
artifacts from the tomb with oinochoe 6/$ should be further investigated because several vases in this funerary deposition seem to belong to 
the same artisanal hand (see also Poseidonia e i Lucani, $!.–$!!). For the Painter of the Geneva Orestes see also Todisco (./$.), vol. I, 3&$–3&..
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example, it is possible to recognize how cupid’s bow and the faces of the central female figures were drawn, especially the nose, 
and the philtrum (with a sort of ring under the nose). Such similarities in these very detailed drawing traits look very peculiar, 
especially if we consider that they are assumed to be by two different artisans. Moreover, the iconography on inv. no. 36334 is 
the same of that on the MET’s fragment: it is related to a kanephoros,¹⁴ and the way of drawing, especially the kanoun and its 
patterns, reveals close connections between the two artists. An attempt of overlapping all the three patterns related to the face 
of one of the main characters on the scene can show very significant affinities in drawings and in the ponderation of a few, but 
crucial lines to create the face and its internal details (Fig. $c–e, g–h).

(a)

a + b overlapped a + b + c overlapped

(b) (c)

Fig. 1:,Dirce Painter and the Painter of Geneva Orestes, some stylistic comparisons: (a) Detail of side A from calyx krater (Syracuse, Museo 
Archeologico Regionale “Paolo Orsi”, inv. no. 3(33-), Dirce Painter (permission by Assessorato Regionale Siciliano dei Beni Culturali e dell’Identità 
Siciliana) - drawing of the relief-lines applied by the Painter to create the face and its details; (b) Fragment of a neck amphora (New York, Metropolitan 
Museum, inv. no. !98#.%-), Painter of Geneva Orestes (© Metropolitan Museum, NY) - drawing of the relief-lines applied by the Painter to create 
the face and its details; (c) Detail of side A from calyx krater (Syracuse, Museo Archeologico Regionale “Paolo Orsi”, inv. no. 3(33)), Dirce Painter 
(permission by Assessorato Regionale Siciliano dei Beni Culturali e dell’Identità Siciliana) - drawing (with )0° of rotation) of the relief-lines applied by 
the Painter to create the face and its details; (a+b) and (a+b+c) Overlapping of drawings. Editing: Marco Serino

14,Young women bearing a basket on her head, taking part in religious processions.
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As M. Denoyelle argued before, with the Painter of the Geneva Orestes, it is possible to appreciate the first high-quality 
local figured pottery in Paestum, deriving from an authentic Greek artisanal tradition. Thus, the presence of this painter 
can be considered a strong clue that allows us to consider Paestum as an urban center ready to host the red-figured 
technology and its related artisanal skills, replacing the previous local attempts produced with a vase technique likely 
imported from Etruria.¹+ Therefore, it was around 3%/ B.C. when the Paestan red-figured production started in a solid and 
systematic way. Important connections between Sicily and Magna Graecia have been recognized not only around the first 
decades of the 4th century B.C. but also within the first generation of Sicilian Painters (4./–4// B.C.). Concerning the artis-
anal displacements, it is worthwhile mentioning two early probably Sicilian workshops: that of the Himera Painter, whose 
training, however, may have taken place in Apulia, and that of the Locri Painter, who started in Sicily and then moved to 
the Ionian coast, as demonstrated in studies by S. Barresi and D. Elia (Fig. .).¹⁶ Another interesting recent development—in 
terms of mobility and early connections between Magna Graecia and Sicily—comes from a recent reappraisal by I. McPhee 
regarding the so-called Spinelli Painter and Dundee Painter and their likely connections with the Chequer Painter and the 
Eros and the Hare Painter.¹⁷ As A. Pontrandolfo already stated in $%%6, a possible explanation of these networking dynam-
ics is that the supposedly Sicilian Chequer Painter may really have worked in Campania for a certain period, before or 
after his experience in Sicily, perhaps in the same workshop as the Spinelli Painter.¹⁸

Likewise, it is possible to appreciate similar dynamics in another early Sicilian workshop, that of the Santapaola 
Painter. Most of his vases were found in the east of Sicily, some fragments in Himera, and some vases come from tombs 
on the island of Lipari. In a recent volume of the CVA series (Italy -&), a kylix—probably found at Suessula, in Campa-
nia—shows very close stylistic connections with the early Sicilian Santapaola Painter.¹⁹ Some rather emblematic stylistic 
comparisons between the exterior of this kylix (Fig. 3a–b) and various vases already attributed to the workshop of the 
Santapaola Painter can better explain the argument: see, for example, the face of the female figure on the main side, both 
the mantle figures on side B of a krater in Lipari (Museo Archeologico Regionale “Luigi Bernabò Brea”, inv. no. $$&3%; cf. 
Fig. 3c for a detail of the mantle figure on the right), the face of the male figure on the main side of the krater in Catania 
(Museo Civico Castello Ursino), and again the faces on skyphoi fragments in Syracuse (Museo Archeologico Regionale 
“Paolo Orsi”, inv. no. !6%6$; Fig. 3d–e).(⁰ Also, the tondo of the kylix (Fig. 3f) deserves particular attention because it was 

15,Cf. supra, notes &–$3.
16,Barresi (./$3), (./$&); Elia (./$/), (./$4).
17,McPhee (./$&). The Spinelli Painter is regarded by J. D. Beazley as an Attic craftsman and appears in his list with only . vases: an oinochoe and 
a kylix from the Spinelli collection of the Archaeological Museum of Naples, both likely from Suessula. I. McPhee has recently attributed another . 
vases (kylikes) to the Spinelli Painter: one is now at the Ackland Art Museum of Chapel Hill, University of North Carolina (USA), probably coming 
from Capua. While, the other one is traditionally attributed to the Chequer Painter. However, I. McPhee, through an in-depth stylistic reappraisal 
of this figurative tradition, proposes placing them within the Campanian figurative tradition of the late !th century B.C. and very close to the 
Spinelli Painter. Some of the comparisons proposed by I. McPhee between Spinelli and Scacchiera are very convincing indeed, and I believe that 
today the kylix traditionally attributed to the early Sicilian Chequer Painter should be more correctly placed, as argued by I.#McPhee, within the 
Spinelli Painter’s figurative tradition. About the likely late fifth century Campanian red-figured workshops, see also McPhee (./$!), in relation 
to the so-called Dundee Painter.
18,Pontrandolfo ($%%6) 3!–3&. Contra, Barresi (.//.) 6%. In Serino (./$-) $.3–$.-, a systematic reappraisal of the Chequer Painter’s vases makes 
it possible to observe a significant internal stylistic and qualitative heterogeneity. Regarding style, iconography, context, and morphology, it is 
possible to recognize different modalities of decorative interventions on these products. There are high-quality vases, close to the Spinelli Paint-
er and most of them come from Campania. Among other details, these vases have constantly three overpainted colors: white, yellow, and red. 
A second group encompasses all the sides B of the Campania vases. They seem to be made systematically by a sole artisan who applied a very 
standardized scheme, even in the detail of mantle men facing each other and aryballoi suspended in the middle of the scene. The third group 
has all the Sicilian vases, characterized by different morphology than the previous groups. Among these vases, some evident drawing compari-
sons associated with poor figurative skills can be made with the Spinelli Painter and the Campanian products by the Chequer Painter. Moreover, 
these artifacts reveal a much more limited use of overpainting colors than Campanian artifacts and only the overpainted white seems to appear 
here. Overpainting is a technological and productive aspect that should not be underestimated in attempting to define, even through technolog-
ical-productive details, this complex craft network. The three groups proposed do not necessarily indicate three different hands/painters. It is a 
matter of grasping the association of a specific drawing tradition with forms and repertoires well anchored to specific geographic areas and thus 
identifying trends that document the connection between Campania and Sicily. On this topic, see also Serino (forthcoming a).
19,It was attributed by M. Borriello to the Meleager Painter, an Attic craftsman active in the last decades of the !th century B.C. (CVA Italy -& – 
Maria Rosaria Borriello, Napoli, Museo Nazionale, Collezione Spinelli 3: &.–&3, pl. &/, inv. no. $644/-).
20,Cf. Serino (./$%) tab. on p. $%-, nos. CK.%-Sa%, CK.6-Sa3 and Sk$$-Sa$..
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probably decorated by an artisan very close to the Paestan figurative tradition (Fig. 3g–h),(¹ which would mean that the 
Sicilian Santapaola Painter and a Paestan painter worked together on the same vase. We also know that the kylix was one 
of the favorite shapes during these decades in Campania and that this shape is totally absent in the early Sicilian red-fig-
ured vase tradition. Consequently, the presence of the Santapaola Painter on a kylix in Campania together with another 
artisan cannot be considered a mere coincidence. And this combination should open up other big questions related to 
supposedly sedentary potters on one hand (who made specific shapes in specific regions, such as the kylix in Campania), 

21,This kylix was already published with this new attribution in Serino (./..) %6–%&, and (forthcoming a) where various cross-references to the 
Tyrrhenian figurative tradition were already mentioned. For the comparisons with the Painter of the Geneva Orestes see the Nolan amphora at 
the Musée d’Art et d’Histoire, inv. no. HR.%. For some close stylistic affinities with some mantle figures and their lower borders of himatia, see also 
the Paestan artifacts made by Assteas, such as the neck amphora at the Museo Arqueológico Nacional de Madrid, inv. no. $$.3!.

Fig. 2:,Movements of early South Italian Painters in Southern Italy and Sicily --0–390 B.C. Map:,After Robinson ()0))) fig. #.!. Editing:,Marco Serino.
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and purportedly itinerant painters on the other hand (who decorated new shapes when they moved to another region), 
starting from at least the last two decades of the !th century B.C.

(a) (b)

(c) (d) (e)

(f) (g) (h)

Fig. 3:,(a, b, f) Kylix (Naples, Museo Archeologico Nazionale, inv. no. !(--0%), Santapaola Painter (exterior) and Painter of the Geneva Orestes (tondo) 
(?). After Borriello ()0!#) pl. 80; (c) Mantle figure on side B of the krater (Lipari, Museo Archeologico Regionale “Luigi Bernabò Brea”, inv. no. !!839), 
Santapaola Painter (permission by Assessorato Regionale Siciliano dei Beni Culturali e dell’Identità Siciliana); (d–e) Fragments of skyphos (Syracuse, 
Museo Archeologico Regionale “Paolo Orsi”, inv. no. #(9(!), Santapaola Painter (permission by Assessorato Regionale Siciliano dei Beni Culturali e 
dell’Identità Siciliana); (g) Neck amphora (Geneva, Musée d’Art et d’Histoire, inv. no. HR)9), Painter of Geneva Orestes. After Denoyelle ()0!!) fig. 8; 
(h) Neck amphora (Madrid, Museo Arqueológico Nacional, inv. no. !!)3#), Assteas. After RVP, pl. (9e.
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All the examples mentioned above, together with other case studies, invite us to take a new look at our theoretical model 
in relation to the organization of these early workshops. It is very important to consider that in Magna Graecia and Sicily 
the beginning of the new dynamics of the red-figured industry related to the first generations of painters highly special-
ized in red-figured productions must surely have involved close contacts with existing industries and established local 
workshops, with their own facilities, kilns, and workers already active on site.((

One of the few contexts that can provide us with some answers on this subject is certainly the area of Metapontum, 
which has been examined in depth and very well by F. Silvestrelli.() Of course, Metapontum is an important model, but 
not necessarily the only model universally valid also for other regional areas and other chronological frameworks that 
can evince diversified dynamics in terms of market, buyers, vase choices, social organization, production systems, interre-
gional connections, and so forth. Concerning the Pisticci Painter (around 44/ B.C.), the revolution in the repertory of vases 
brought about by his arrival—especially in terms of local black gloss pottery—can be explained with the presence/arrival 
of different new artisans, both painters and potters, resulting from a migration of entire workshops from another place 
(probably Greece, probably Athens).

After about one generation, starting from 4.!–4./ B.C., various local regional workshops would have been stabilized. 
Several painters must have been trained in the Magna Graecia workshops (and not in Athens), and thus market demand 
would have required a greater local presence of red-figured painters. South Italian painters could move and relocate to 
other local workshops, already active, without revolutionizing the local vase repertoire (because they are only painters). 
They needed (only) to adapt their drawing skills, personal patterns and decorations, and cultural background to local 
trends and preferences (especially with respect to shapes), as in the case of the kylix with the Santapaola Painter’s inter-
vention.

Accordingly, the mobility of an entire workshop against the mobility of a single painter is an issue that must be 
addressed case by case, context by context. For all these reasons, craftspeople involved in the making of the vase shape and 
vase image need to be considered not only as two different artisans but as two different social actors related to different 
social dynamics of mobility.(⁴

Computational Imaging and Experimental Archaeology: Investigating 
Technological Features and Crafting Procedures in South Italian  
Red-figured Workshops
Mobility is also a matter of the displacement of knowledge. Some innovative diagnostic techniques can open a new pathway 
to distinguish the dynamics and the combinations of different painters and potters within a workshop. To better define 
specific vase productions and recognize both the similarities and the differences in technological procedures within the 
network of the first and the second generations of Sicilian workshops, new analyses coming from the field of computa-
tional imaging are becoming increasingly more crucial.(+ Thanks to a portable digital microscope and to RTI (Reflectance 
Transformation Imaging),(⁶ we can recognize many details hidden to the naked eye: fingerprints, the way of applying 
miltos on the vase, the sequence of the different coatings, marks left by the different brushes; or we can observe from a 

22,Mannino ($%%6), (.//&). On the introduction of specialists (mainly painters) of red-figured production into local workshops already active in 
loco during the last decades of the !th century B.C., see Silvestrelli (./$&), (./$%) (for Metapontum); Elia (.//$), (./$/) ..$–..-, and (./$%) !!4–!!& 
(for Locri Epizephyrii); Fontannaz (./$4) &$–%/; dell’Aglio/Masiello (./$%) (for Tarentum). 
23,Silvestrelli (./$&), (./$%).
24,Preliminary considerations about this theoretical model can be found in Serino (./..), (forthcoming a).
25,These data will be processed again in the next step of the A.G.A.T.H.O.C.L.E.S. project thanks to archaeometric analysis in collaboration with 
the Departments of Chemistry of both the University of Turin and the University of Bari. For previous technology studies applied to red-figured 
pottery production see: Seiterle ($%-6); Noble ($%&&); TonArt, .&–34. 
26,For the RTI and photogrammetry training and for the 3D concept of the tool presented I would like to thank Alessandro Bovero, a professional 
photographer and an expert in computational imaging applied to cultural heritage.
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microscale and a midscale point of view the thickness of black gloss and how it was applied on the vase surface, as well as 
the overpainting and the preliminary sketches.(⁷

These technological details naturally lead us to some important questions: Do these features allow us to distinguish 
one workshop from another? Is it possible to find some specific trends that help us to claim that different technological 
procedures reflect different workshops? Consequently, would these transfers of technological procedures suggest likely 
migrations of specific artisans?

First of all, technological features alone cannot say anything. However, if we combine these new data in a general 
framework, and if we ponder them together with other qualitative information such as style, iconography, morphol-
ogy, and distribution, as well as archaeometric data, we will be increasingly able to follow ancient artisanal movements, 
because we will be able to recognize a combination of the same artisanal, figurative, and technological practices belonging 
to a specific artisan or, at least, to a workshop or school.

Given the interesting and significant (likely) dynamics of mobility between Sicily and Campania around the early 4th 
century B.C., some vases produced by these workshops have been examined as a test case. 

Thanks to RTI on a calyx krater very close in style to the Scoglitti Group(⁸ the overpainted white and red can be 
observed in terms of the tools used (dimension and tips), the way the painters moved the brushes, and the sequence of 
different lines and coatings applied on the various figures depicted, especially in relation to the relief-lines (Fig. 4a).(⁹ For 
example, if it is true that for the overpainted white the black lines lie under the white coating, it is totally the opposite for 
the overpainted red, where the black relief-line creates an outstanding effect resembling chiaroscuro. This is a very inter-
esting situation in terms of technological procedures, because it is important to consider the application of black-glazed 
relief-lines, and then the drying time (this is a dense coating) and the efficiency of the reduction phase during the firing 
(in order to allow the coating to change from red to black) and then, within this very systematic sequence of artisanal 
gestures, the overpainted layer applied on these relief-lines in order to create a fold effect for all the chitoniskoi depicted 
on the krater (Fig. 4b). All these technological features have been tested with dedicated sessions of experimental archae-
ology:)⁰ the relief-lines under the red overpainting took the reduction and became black without any problems, despite 
the coating on top.

Diagnostic techniques using digital tools allow us to also find (at least partial) fingerprints on these vases. In spite of 
the expected results, fewer fingerprints have been found on the group of samples analyzed so far, but they can still be 
considered useful and important data because this in-depth survey on fingerprints can tell us that these artifacts usually 
received considerable attention during the workflow within the workshop. Although fingerprints seem to be very rare 
in this category of artifacts, sometimes we are able to observe some very peculiar traces that, as in the case of a krater in 
Zurich (Archäologische Sammlung der Universität, inv. no. 4%%$) and attributed to the early Sicilian Himera Painter, may 
be interpreted as signs of an apprentice working inside the workshop. The presence of an apprentice, with his clumsy 
handling of this vase, could explain such traces as these directly on the coating, because the smudges on the glaze are on 
various parts of the vase (Fig. 4c).)¹ 

RTI allows us to observe other interesting features in relation to the tools used for decorating the various parts of the 
vases. Sometimes we can see tool traces invisible to the naked eye, and we can even measure them with a digital micro-
scope, recognizing different dimensions and different types in relation to the brushes as well as to other tools used in dif-

27,TonArt; Boss ($%%-); Corbett ($%6!); Noble ($%&&); Todisco (./$.) vol. II, $./–$.$. For RTI see Artal Isbrand/Klausmeyer (./$3); Saunders/Coll-
mann/Borda (./$-). Recently, also Balachandran (./$&). See also Elia et al. in this volume.
28,Syracuse, Museo Archeologico Regionale “Paolo Orsi”, inv. no. !!4&4.
29,In this regard, it is also worth mentioning the attempts to reconstruct the ancient Painter’s tools by Sanchita Balachandran, with very inter-
esting and stimulating results obtained thanks to the study of some Attic vases at the John Hopkins Archaeological Museum. See the online Iris 
Foundation Awards Lecture entitled “Marked in Clay: Intedisciplinary Methods to Re-imagine Ancient Greek Potters at Work” (April .-, ./.$): 
https://www.bgc.bard.edu/research-forum/articles/6/&/marked-in-clay-interdisciplinary-methods (last access /$./3../.4).
30,Thanks to a strategic collaboration with Roberto Paolini – Pithos Ancient Reproductions (https://www.pithosriproduzioniceramiche.it [last 
access /$./3../.4]), see note infra. On the firing process related to red-figured vases, see also Balachandran (./$%). Concerning experimental 
sessions of firing with an ancient kiln replica see Wissinger/Kahn (.//&) and Hasaki (./.$) .46–.64. This latter experiment is related to the 
AIA Tucson Greek Kiln Project, directed by Eleni Hasaki at the University of Arizona: https://aiatucson.arizona.edu/kiln-construction (last access 
/$./3../.4).
31,Zurich, Archäologische Sammlung der Universität, inv. no. 4%%$. See also LCS, 3!, no. .!j, tab. VIII,$; LCS III, %-, no. 4/; New York market, 
Sotheby’s, December &, sale -!-., $/.–$/3, no. $3/, figs. at p. $/.–$/3 (Sotheby’s .///); Serino (./$6) 4&–4%, fig. $-; (./$%) no. CK6-Hi6. Thanks to 
Ian McPhee for informing me about the current location of this calyx krater, after rather intricate collecting episodes.
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(a)

(c)

(e)

(b)

(d)

(f)

Fig. %:,Technological details. (a–b) Calyx krater (Syracuse, Museo Archeologico Regionale “Paolo Orsi”, inv. no. ##-8-), Prado–Fienga Group (permission 
by Assessorato Regionale Siciliano dei Beni Culturali e dell’Identità Siciliana); (c) Calyx krater (Zurich, Archäologische Sammlung der Universität, inv. 
no. -99!), Himera Painter (permission by Archäologische Sammlung der Universität); (d) Calyx krater stored in Lipari, Museo Archeologico Regionale 
“Luigi Bernabò Brea”, inv. no. !(8F, Painter of Naples )0%- (permission by Assessorato Regionale Siciliano dei Beni Culturali e dell’Identità Siciliana) (e–f) 
Experimental archaeology:,sequence of gestures between preliminary sketch and miltos. Photo:,Marco Serino. © A.G.A.T.H.O.C.L.E.S. project.
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ferent specific practices. For example, the preliminary sketch is an aspect related to an internal workshop’s technological 
procedures that can help scholars to recognize different figurative (and technological) traditions within the social network 
of ancient red-figured painters in southern Italy.

Experimental archaeology can also be combined with these analytical observations, testing various brushes and 
observing what kind of tools could have been used for every single gesture that created preliminary sketches.)( Focusing 
on the second generation of Sicilian painters and their likely migratory movements toward Campania and Paestum, in 
previous studies we consistently find a number of workshops involved in these dynamics. Thus, the question is again: 
What can technology studies provide to better define these productions? One possible answer is related to the different 
ways of making preliminary sketches. For example, taking into account a vase made by the so-called Painter of Naples 
./-4 (Museo Archeologico Regionale “Luigi Bernabò Brea”, inv. no. $6&F, from Lipari), the preliminary sketch also involves 
in some way the use of miltos.)) There is a thin line that is a deeper red compared with the rest of the surrounded area, and 
this is an imperceptible groove used for the preliminary sketches.)⁴ It is evident how it was made before the application of 
the miltos; an important confirmation of this hypothesis comes from the same effect that was observed in the experimen-
tal sessions. Experimental archaeological attempts have tried to accurately replicate this sequence of gestures related to 
the preliminary sketch and its relationship with the use of miltos. It is particularly evident how, following this sequence 
of applications, part of the miltos applied as a second step (after the preliminary sketch) tends to accumulate within the 
grooves made by a pointed tool, which is exactly the same effect we can observe on some ancient artifacts (Fig. 4d–f). 

We can also observe other very different ways of making preliminary sketches, with a much thinner pointed tool 
and with a constant repetition of very thin engravings to create the anatomical parts, as in most of the products of the 
Prado-Fienga Group.)+ Within the productions analyzed, on vases by the Santapaola Painter we can find the same way 
of making preliminary sketches as on works by the Prado-Fienga Group.)⁶ Conversely, it is possible to recognize other 
procedures of making sketches (like the ones on the Painter of Naples ./-4’s vases) on the artifacts attributed to the Dirce 
Painter.)⁷ 

Thanks to the combination of RTI and the digital microscope,)⁸ it is also possible to take a look at the tool’s width and, 
above all, measure it. In the case of preliminary sketches on vases by the Dirce Painter and the Painter of Naples of ./-4, 
we find measurements between $.$ and $.4 mm. Other contemporary workshops have completely different measures: the 
Prado-Fienga Group has groove widths between /.3/ and /.3& mm, and the Santapaola Painter’s measure between /..& 
and /.3. mm. Such differences can be explained only by different tools used to make these preliminary sketches.

Briefly, this specific technological evidence is a further indication of a strong relationship between the Dirce Painter 
and the Painter of Naples ./-4. In addition, it indicates a certain distance between these latter artisans on the one hand 
and the Santapaola Painter and especially the Prado-Fienga Group on the other.

Diagnostic analyses on South Italian red-figured pottery need to consider other general but decisive features, mostly 
belonging only to this regional vase production. 

32,Sessions of experimental archaeology have been carried out in collaboration with Roberto Paolini (Pithos Ancient Reproductions, Cerveteri) 
at the LTT (Laboratory of Traditional Technology) of the University of Arizona (Tucson, USA) and at the Laboratory of the “Officina della Ricerca”, 
Department of Historical Studies, University of Turin. Many thanks to Eleni Hasaki (LTT co-director) for her support and coordination in all the 
management of these scientific sessions. Moreover, I am very grateful to Cynthia Jones, the resident potter at the LTT in Tucson, for her availabil-
ity and for giving us the opportunity to use her kilns to reproduce the three stage firing (oxidation-reduction-reoxidation). Last, but not least, I 
have to thank all the UA students who helped us during the experimental activities in the Lab and especially during all dissemination moments 
within the campus.
33,Lipari, Museo Archeologico Regionale “Luigi Bernabò Brea”, inv. no. $6&F. Miltos is a ferruginous red ocher that artisans used in red-figured 
production to make the parts of the vase that were not covered by black gloss appear deeper red. Since the South Italian clay body was usually 
paler than the original Attic one, miltos was used especially in the South Italian workshops. On issues related to miltos see: Richter ($%.3) !3–!%, 
%6–%&; Cuomo di Caprio (./$-) .&!–.&6; Photos-Jones et al. ($%%-); Schreiber ($%%%) 4&–!.; Todisco (./$.), vol. ., $$&–$$%. See also Elia et al. in 
this volume.
34,See Lipari, Museo Archeologico Regionale “Luigi Bernabò Brea”, inv. no. $6&F.
35,See Syracuse, Museo Archeologico Regionale “Paolo Orsi”, inv. no. 4-$/., and Lipari, Museo Archeologico Regionale “Luigi Bernabò Brea”, 
inv. nos. 6&$4, %6-$, $!$3&.
36,See Lipari, Museo Archeologico Regionale “Luigi Bernabò Brea”, inv. no. $$&3%.
37,For the Dirce Painter’s vases, see: Syracuse, Museo Archeologico Regionale “Paolo Orsi”, inv. nos. 363$%, 3633., 36334.
38,Dino-Lite Edge Digital Microscope Model AM-%$!MZTL (Long Working Distance).
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Fig. 5:,Experimental archaeology:,chromatic issues with raw materials. The case-study of the calyx krater: Syracuse, Museo Archeologico Regionale 
“Paolo Orsi”, inv. no. -%!0). Photo and digital image:,Marco Serino. © A.G.A.T.H.O.C.L.E.S. project.

The pivotal element of all these issues is miltos. The use of miltos must be considered in relation to the sequence of ges-
tures related to the coatings, and especially to the color they have when they are raw. Experimental archaeology is again 
crucial to argue considerations on technology: raw miltos (rich in iron oxides) can only be red; raw black gloss can be 
red, but not only red. In-depth analytical observation, thanks to experimental archaeology, combined with technology 
studies, highlighted how the red raw black gloss might be a huge problem for an artisan who wanted to make fine details  
(Fig. 4f, Fig. !, and Fig. 6 option $), especially with relief-lines inside the silhouettes of the figures in the scene (e.g., clothing, 
eyes, muscles). In light of this evidence, we tried to recreate different solutions during the experimental sessions with dif-
ferent possible combinations of chromaticism. In this regard, an extraordinary result is related to the possibility of making 
the black gloss from both red clay and gray clay. Only in the second case did the artisan have enough chromatic contrast 
between miltos and the relief-line to draw details without any problems (Fig. ! and Fig. 6, option .). Red raw black gloss 
can come from a different clay than the clay body. Gray raw black gloss can come from the same clay as the clay body, and 
vice versa.
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Thus, a possible solution for these chromatic issues is that when ancient painters used miltos, they needed to 
apply a gray coating as black gloss, and the real chromatic contrast was gray background, red figures and red second-
ary patterns, gray details (relief-lines) inside the figures with miltos, thus already red when they were still raw. This 
hypothesis can also explain why in many South Italian vases we can see so many problems related to the coatings 
and the black gloss (e.g., poor quality, signs of brushes visible to the naked eye, poor attention to the background, 
especially close to the handles): if the artisan was not able to see a clear contrast between the clay body and the back-
ground (gray on gray), he could not have been sure whether he had applied the coating correctly. Only after the firing 
would the black gloss (now black) have been clearly visible. At that point, however, it would have been too late for any 
corrections (Fig. !).

There are also other two possibilities, very close each other: a background with red clay (for the future black gloss) 
and a relief-line with gray clay (for the future black gloss) or with red clay but mixed with some organic material that 
alters the color of the original red clay to something more grayish (e.g., charcoal?) that allowed the artisan to see the dif-
ferent colors between the miltos and the drawing details while also allowing him to avoid problems with the background 
(Fig. 6, option 3). In this way, it could have been checked better during its raw stage on the vase.)⁹ All these scenarios must 
be checked, of course, context by context, and we need to consider how important the dynamics of local supply were in 
relation to the raw materials. Some workshops could have worked with different clays, so they could prepare two different 
recipes for the clay body and the coatings. Some other workshops probably prepared the clay body and black gloss from 
the same#clay.⁴⁰

39,For more details on these experimental archaeological sessions see Serino (forthcoming b).
40,Archaeometric analyses on the same samples can be very useful to understand if there could be differences between the black gloss used for 
the background and the one used for the “internal” relief-lines.

Fig. (:,Experimental archaeology and the color of clay. Raw materials and their related chromatic contrasts during the sequence of gestures and 
paintings. Photo and digital editing:,Marco Serino. © A.G.A.T.H.O.C.L.E.S. project.
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The Social Network Analysis of South Italian Red-figured Vases
Moving from a micro- to a macroscale perspective, the social network analysis (SNA) of South Italian vase painters is 
another innovative and interesting approach to explore and visualize the tangled and elusive dynamics of mobility, tem-
porary transfers, and collaborations. 

Inspired by the SNA developed by E. Hasaki and D. Harris Cline in connection with the industry of Attic figured pot-
tery,⁴¹ this attempt was made to integrate the data obtained by the microscale analyses outlined above and to provide an 
unusual perspective related to the whole network of artisans mentioned by A.#D. Trendall and. A. Cambitoglou within their 
master works.

SNA is a toolbox related to digital humanities that can support the study of relationships between entities, and in this 
case between ancient artisans. A sociogram was created, converting written text and vocabularies in ties. From more than 
3/// pages and $$ volumes, the social vocabulary and the qualitative terms used by Trendall and Cambitoglou were con-
sidered, and an undirected network model was applied, meaning that links between entities were symmetrical.⁴(
Since we have masters and pupils within Trendall and Cambitoglou’s catalogues, it may seem obvious to apply a directed 
network:⁴) master to pupil, or vice versa. On the contrary, a symmetrical network model allows us to eliminate some 
apriorisms and preconceptions, and we can see only the larger nodes with greater ties and those that are in a strategic tie 
position, without giving them a direction. Brutally translated: we are trying to make Trendall’s mind map work in a differ-
ent way. We are using the same information that Trendall had, but we connect the information differently: not necessarily 
hierarchically but horizontally, and according to an idea of a whole network. It will be the qualitative observations and 
studies, such as the stylistic, iconographic, and morphological context analyses, as well as technological features like the 
ones mentioned above, that will suggest a hierarchical order and a diachronic development of the various workshops and 
painters.

Taking this into account, the new sociogram maps artisanal relationships within the South Italian red-figured work-
shops, providing an innovative panoramic view never seen before for this artisanal production (Fig. -, on the left). This 
structural approach for the analysis of the social phenomena is based on a very intuitive consideration: the borders of 
action by a social actor within a system of relations depend on the position he or she occupies and, at the same time, on 
the position that others occupy. Some social actors will be in particularly favorable positions and, for this reason, will play 
a leading role within the dynamics we are studying.⁴⁴ 

Starting from the vertices sheet, we will be able to clearly identify the most central nodes and also to specify what 
their prominence consists of, whether it is prestige, activity, brokerage capacity, or a combination thereof. So, this new 
way of visualizing connections through Trendall’s and Cambitoglou’s raw data set allows us to better visualize how some 
workshops have played a central role in the development of certain figurative traditions, or how influential they may have 
been as brokers between one production and another.

Furthermore, using the metrics tool included in NodeXL,⁴+ it was also possible to measure this centrality for every 
single Painter and Group. In general, having high levels of degree means being highly involved within the dynamics of 
interaction in the sociogram. High levels of betweenness give nodes a high power of brokerage. 

In relation to the workshop groups examined here, it is possible to consider the metrics of Assteas, the Dirce Painter, 
Cassandra Painter, Chequer Painter, and the Painter of Naples ./-4. Among the most interesting data are the different 
results provided by different metrics such as degree and betweenness: the values of these two rankings do not appear—as 
usually happens—proportional to each other, especially for the Dirce, the Chequer, and the Revel Groups. This dispro-

41,Namely the SNAP project. The main research goal of the SNAP project was to map and analyze the structure of the communities of Athenian 
potters and painters who worked in the Kerameikos during the period from 6// to 4// B.C. For further details see Hasaki/Cline (././); Harris 
Cline/Hasaki (./.3). I thank Eleni Hasaki for her assistance in developing the sociogram for the South Italian painters.
42,For an overview of Trendall’s and Cambitoglou’s works, see supra, note $.
43,A different approach, especially in relation to the SNA developed for the Attic vases by D. Harris Cline and E. Hasaki (see supra, note 4$).
44,Some important works on Network theories and their relationship with the ancient material culture, and on Social Network Analysis are: 
Knappett ./$$; Kadushin ./$.; Hodder/Mol ./$6; Collar ././.
45,NodeXL Pro is a software developed by the Social Media Research Foundation (California, USA) and it is an add-in for Microsoft Excel that 
supports social network and content analysis. It can calculate overall network metrics (for example, density, modularity), basic vertex metrics 
(degree, indegree, outdegree), advanced vertex metrics (for example, betweenness, closeness, eigenvector, pagerank), and group vertices by clus-
ter or attributes. In addition to metrics, it allows you to visualize network graphs, choosing from various layout algorithms.
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portion could indicate the importance of these workshops not as central actors but rather as bridges or brokers between 
different workshops located in different areas (Fig. -, on the right).

To sum up: what is worth underlining is that these data fit well with the technological information we collected, espe-
cially as related to the preliminary sketches we have seen before. Both SNA and technology studies provide, in fact, new 
information on the Prada-Fienga Group, which seems to stay on its own path and does not intersect with the Painter of 
Naples ./-4.⁴⁶ On the other hand, this latter painter would seem to have strong connections with both the Dirce Painter 
and the Painter of the Geneva Orestes. Although this is just the first step towards revising the networks of Sicilian, early 
Campanian, and early Paestan productions from new perspectives, the preliminary results are promising in helping us 
develop a new framework  for understanding the artisanal mobility between Sicily and Magna Graecia during the end of 
the !th and the beginning of the 4th century B.C.

New Ways of Exploring—and Visualizing—the Red-figured Workshops and 
the Social Network of Ancient Artisans
Within the framework of the A.G.A.T.H.O.C.L.E.S. project, a preliminary concept of a 3D tool was developed in order to 
interrogate all the data throughout a unique interface (Fig. &).⁴⁷ 

This 3D tool is based on a photogrammetric campaign, and its main goal is to provide a user-friendly interface for 
various types of users—from the everyday museum visitor to the specialist scholar.

You can explore the entire vase in 3D, with zoom options. While exploring the vase itself, it is possible to interrogate 
the system and obtain different levels of information: from the morphological features and vases’ profiles—which con-
stitute important details to better understand the technological procedures used by potters in a specific workshop—to 
information related to the RTI campaign in regard to the painters’ gestures and technological solutions. 

Potters and painters—queried on the same artifact—can help to develop and follow a renewed theoretical model, 
where the workshop organization (and not only the “Painter of”) is the core of the whole analysis and research case study. 
Moreover, data related to the upcoming archaeometric analysis of the samples collected will be available soon, and they 
will be integrated in the tool as well.

46,Other technological information will soon be available from the archaeometric analysis on samples related to the same workshops: SEM, XRF, 
Laser Ablation are some of the methodologies applied on these artifacts.
47,For the RTI and photogrammetry training, and for the 3D concept of the tool presented, I would like to thank Alessandro Bovero.

Fig. ):,Social Network Analysis of South Italian red-figured painters/workshops. © A.G.A.T.H.O.C.L.E.S. project.
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(a) (b)

(c) (d)

Fig. 8:,3D tool developed in the A.G.A.T.H.O.C.L.E.S. project: (a) Tool interface; (b) Exploring RTI and  photogrammetric results; (c) Browsing in SNA; (d) 
Visualizing connections in SNA. Tool Developer: Alessandro Bovero. Editing: Marco Serino. © A.G.A.T.H.O.C.L.E.S. project.

Last, but not least, you can search for information related to the artifact’s position within the ancient community of prac-
tice thanks to the SNA visualization.⁴⁸

Briefly, this is a preliminary concept developed and aimed at providing a user-friendly tool that allows everyone to 
explore the world of South Italian red-figured vases, from their micro technological features to a macro overview of all 
the artisanal networks that the vase belongs to. From micro to macro and vice versa: because this is a reversible tool, it 
is also possible to explore the whole overview first, and then go inside and explore specific micro features, following the 
questions that have been inspired by the network perspective provided by the SNA.

Abbreviations
CVA Corpus Vasorum Antiquorum.
LCS Arthur Dale Trendall, !9(%: The Red-figured Vases of Lucania, Campania and Sicily, Oxford.
LCS I  Arthur Dale Trendall, !9%0: The Red-figured Vases of Lucania, Campania and Sicily – First Supplement, BICS, Supplement )(, 

Oxford.
LCS II  Arthur Dale Trendall, !9%3: The Red-figured Vases of Lucania, Campania and Sicily – Second Supplement, BICS, Supplement 3!, 

Oxford.
LCS III  Arthur Dale Trendall, !983: The Red-figured Vases of Lucania, Campania and Sicily – Third Supplement (consolidated), BICS, 

Supplement -!, Oxford. 

48,Which is a totally different way of visualizing data and, in particular, links between painters/workshops – as it is possible to see in Trendall 
($%&%) tabs. at .-/–.-$ – since SNA provides more links and creates a real network of possible contacts between ateliers. For the definition of 
‘communities of practice’, see Lave/Wenger ($%%$); Wenger ($%%6). 
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