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Introduction

A grain of colour matters…

Ancient polychromy speaks a language of “the visible” and “the invisible”, through signs of pigments, brush-
strokes and forms. Another reminder of our classical past, colour is an inherent component of artistic crea-
tion, inspiration and imagination. Random patches of colour preserved on the worn surfaces of architectural 
members, precious grains of pigments hidden within the folds of a statue’s drapery, damaged paint layers on 
plastered walls and stone, invite us to recover the missing evidence, to reconstruct the fragmentary surface, 
to revive the history of their creation, their meaning and use. Non-visible traces of polychromy that have lost 
their original appearance and integrity, and have been lying sealed beneath thick incrustations for centuries, 
await their revelation and inspection by our conscious eyes. 

New sophisticated technologies, as well as the development of interdisciplinary studies over these past 
decades, have stimulated the collection and evaluation of numerous scientific data from in-situ investigation 
of polychrome and painted documents, and have challenged our understanding of the complexity and function 
of ancient painting materials and techniques. On poorly-preserved artefacts, video microscopy, elemental 
analysis and multi-spectral imaging techniques, allow us to track and analyse remnants of coloured surfaces, 
otherwise invisible to the naked eye1. When it comes to dealing with ancient painting, elemental mapping and 
multi-spectral imaging have made it possible to reveal “lost” iconographies and retrieve significant details in 
figured compositions2. Details are crucial. A grain of colour matters. A mixture or a layering of paints may reveal 
an intention to produce variation of hues and tones, the selection of specific pigments for specific purposes 
may unfold unfamiliar “ways of seeing”, and, furthermore, may prompt us to look again at the value and pos-
sible meaning with which colours were endowed, so enhancing our appreciation of ancient visual aesthetics. 

What we are able to “see” today from the remains of ancient colour, thanks to the use of new technologies, 
is obviously far more accurate and comprehensive than what scholars saw in the previous centuries, when 
struggling to reconstruct the history of Greek painting through Pliny’s 35th book on minerals… Nonetheless, 
seminal works of scholars who painstakingly tracked all the visible remains of colour on all kinds of painted 
surfaces, and dared to produce reconstructions by using only their eyes and their imagination, still stand as a 
very precious repository of experience and reflection3. The same applies to the meticulous studies of ancient 

1. On the various methods and applications of non-invasive investigation see for example Karydas et al. 2009; Piening 2010; Dyer, 
Verri and Cupitt 2013; Bourgeois 2014; Vandenabeele and Donais 2016; Delaney et al. 2017; Romano et al. 2017; Alfeld et al. 2018; 
Kogou et al. 2020; Yu Li et al. 2021.
2. Brecoulaki et al. 2019.
3. See for example Semper 1834; Raoul-Rochette 1836; Hittroff 1846; Lermann 1907; for recent overviews on ancient polychromy 
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textual sources by classical archaeologists and philologists, including erudite translations and commentaries 
on texts referring to colour, painting and polychrome artefacts, which offer a solid background for a more 
meaningful contextual interpretation of our scientific data4. 

Technical art history studies in ancient polychromy and painting can be defined today as a “new” discipline, 
forged through the merging of many different academic and scientific fields of expertise which complement 
and enrich one another5. Scientific results and their interpretation can only be achieved through a systematic 
collaboration and interaction between the members of each research team. Every single link in the chain – 
in-situ autopsy of the monuments, awareness of past and modern restoration interventions, non-invasive 
examination and analytical investigation of micro-samples in the laboratory, cross-checking of the results 
obtained by different techniques, evaluation of possible physico-chemical alterations of colour, art historical 
and historical interpretation of the results within the specific contexts of the monuments under study – is 
essential in order to reach trustworthy conclusions. 

However, despite the robust, “objective” scientific data gained by means of sophisticated methods of 
investigation, modern reconstructions of ancient polychromy and painting still remain “subjective” and raise 
controversy, both with regard to the adopted methodology and to their presumed fidelity vis à vis the original 
appearance of the fragmentary archaeological evidence we possess6. In fact, our ways of capturing and re-
constructing antiquity’s “lost polychromy” are determined by the choices we make and the questions we ask: 
Which monuments do we decide to examine? Which approach do we choose and which scientific techniques 
do we apply? To what extent is our investigation complete by relying solely on non-invasive examination? 
Should sampling be excluded on ethical grounds or not? Should we use ancient materials and casts for mod-
ern reconstructions or try to simulate their aesthetic effect by means of digital technology and 3D virtual 
models? Are we trying to complete and recreate the “whole” or only parts of the evidence where colour is 
still fairly-well preserved? Do we opt for a single reconstruction of for multiple versions? Do we, in any way, 
consider the original viewing and sensing conditions of the artefacts, the ancient spectator’s experience?  
 
 

with bibliography see Abbe 2015; Kiilerich 2016; Stager 2022. On ancient painting reconstructions see Bruno 1977; Papadopoulos 
and Camp 2007; Lehmann and Löhr forthcoming.
4. Such as the seminal works discussing ancient texts on the materiality and function of polychromy and painting, by Blümner 1884 
and 1887; Berger 1904; Reinach 1921; and more recently on painting and sculpture see Rouveret 1989; Primavesi 2003; Henke 2020.
5. Cardinali 2017.
6. Østergaard 2017.

To whom are our reconstructions primarily addressed; to scholars or the wider public? What matters most, 
to convince or to suggest?7

The more current scholarly research allows us to delve deeper and deeper into the investigation of ancient 
painting materials, to track a single grain of pigment and analyse its composition and provenance, to reach 
the non-visible, the more confident we feel that we are getting to know how ancient craftsmen and artists 
used colour, for which purposes, to what ends. It is true that we know a lot about a little, but at the same time 
a little about a lot…When evidence abounds, as with materials that we constantly identify in multiple Greek 
and Roman artefacts, such as Egyptian blue, it is possible to securely determine their uses and functions and 
to try to recover their original appearance even when they are poorly preserved8. But we still miss a lot of 
the original evidence and, despite the scientific instrumentation we are using, we do not always obtain the 
expected information. To mention an example, we are still unable to identify the composition of an organic 
purple colourant that ancient painters used to produce pinkish, purple and mauve hues, in pictorial layers 
from artefacts made of wood, marble, terracotta and figural paintings dating from the Late Bronze Age to 
the Hellenistic period9. 

Although non-invasive investigation with transportable instrumentation is certainly the most appropriate 
methodology to be adopted today for the examination of ancient polychromy and painting, sampling may be 
exceptionally considered necessary, in order to determine the stratigraphy of complex pictorial layers and to 
identify organic substances – such as egg, glue and gums – used as binding media10. Experimental archaeology 
and replication of ancient techniques can elucidate the complexity of pictorial processes and the different 
stages of the preparation of ancient pigments. However, if these experiments are not complemented with 
scientific analysis, the resulting conclusions may be misleading and controversial. The conviction, for instance, 
that Minoan and Mycenaean wall-paintings were true frescoes, largely supported by modern experiments with 
painting on wet lime-based plaster, was called into question by recent scientific investigation of numerous 
paint samples from the Late Bronze Age, which confirmed that secco and tempera techniques were very 
common in the prehistoric Aegean11. 

7. On different approaches to reconstruction see for example Brinkmann 2010; Verri, Opper, and Lazzarini 2014; Østergaard and 
Nielsen 2014; Brinkmann and Koch-Brinkmann 2018; Descamps Lequime 2019; Brinkmann and Koch-Brinkmann 2020.
8. Brecoulaki et al. in this volume.
9. See Bourgeois et al. in this volume and Verri et al. forthcoming.
10. Andreotti et al. 2014.
11. Brysbaert 2008; Brecoulaki et al. 2012; Linn 2018; Casoli 2021.
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An overview of the volume

The present volume is another contribution to the ongoing exploration of the rich history of colour in the 
classical world; an exploration which builds on previous knowledge and opens up new horizons for a more 
extended understanding of the aesthetics and meaning of Greek and Roman art. It includes fifteen papers 
that move from Archaic and Classical Greece to the Hellenistic and Roman periods, and deal with colour on 
monumental architecture, marble statues and reliefs, wooden and terracotta statuettes, stone sarcophagi, 
paintings on stone and plaster, and pigments as raw materials. 

The extraordinary Archaic limestone sarcophagus from Chiliomodi in ancient Tenea, which is presented in 
the first essay (Maniatis et al.), offers significant pictorial evidence on the relationship between vase-painting 
and free painting on a flat surface through the adoption of traditional decorative and figural motifs on a large 
scale, further corroborating our understanding of the art of painting during this early period. Furthermore, 
due to the identification of egg as a binding medium in its pictorial layers, a large gap between the pictorial 
techniques developed in Mycenaean wall-painting and the Late Classical period has been bridged, attesting 
the long-lasting tradition of tempera techniques on the Greek Mainland. 

The authors of the three successive contributions on the monumental architectural polychromy of the 
Athenian Acropolis and the Agora (Fratzi et al., Aggelakopoulou et al., Brinkmann et al.) provide new information 
on the application of colour and the composition of pigments on the different members of the investigated 
buildings. Along with systematic conservation operations in the Acropolis monuments, the scientific exami-
nation of remnants of polychromy on the Porch of the Karyatids in the Erechtheion revealed the decorative 
pattern of its coffered ceiling, highlighting the use of Egyptian blue in the creation of the Ionic moulding and 
its method of application on the marble surface. Likewise, the technical investigation of the northwest raking 
sima of the Parthenon brought to light the exact pattern of the decorative elements in the area of the ovolo 
and the Lesbian cyma, which could not be discerned with the naked eye. The physical reconstruction of the 
ornaments of the Ionic capital A 2972 from the Athenian Agora on an actual size copy of the original in 3D 
print in sand, relying on the weathering ghosts and the identification of well-preserved traces of paint, offers 
a very close approximation of its original polychromy, simulating the visual aesthetics of the ancient capital 
in its specific architectural context. 

New research on Late Classical and early Hellenistic paintings from funerary monuments in ancient Mac-
edonia is presented in the three following papers, addressing issues of iconography, technique and pictorial 
reconstruction. On the basis of a pilot investigation of the hunt frieze of the Tomb of Philip II at Aigai (Brecou-
laki et al.), a first assessment of the pigments and colours used for the creation of the frieze is made, putting 

forward the challenges of a new, more accurate pictorial reconstruction of the original composition, urgently 
required due to the significant damage that its pictorial layer has undergone, thus obstructing its legibility. 
A comprehensive study on the iconography and the distribution of pigments of nine figured stelai from the 
“Great Tumulus” at Aigai, by means of multispectral imaging (Kalaitzi and Verri), brings new findings to light, 
in this way expanding the possibilities of the art historical and archaeological interpretation of this important 
material of the royal necropolis. Last, a broad archaeometric investigation of the binding media preserved 
in a representative number of samples from the pictorial decoration of eighteen tombs and two funerary 
Macedonian couches, dated to the third quarter of the fourth and the early third century BC (Avloniti et al.), 
further confirms the diachronic use of the secco and tempera techniques, based on the secure identification 
of egg, animal glue and tragacanth gum within the examined paint layers. 

A wooden Hellenistic statuette from Kerch is the topic of the next paper (Bourgeois et al.). It is one of the 
rare examples held by the Department of Greek, Etruscan and Roman Antiquities at the Louvre, and the scien-
tific analysis of the remains of its polychromy, which comprises gilding and pictorial layers in mauve and pinkish 
hues, opens up new perspectives in the study of colour on ancient wooden statuary, for which our knowledge 
was hitherto extremely poor. The last paper in this section treats the different ways in which skin colour was 
rendered in a variety of polychrome and pictorial artefacts (Blume-Jung). The author discusses the natural 
light complexion of Hellenistic marble statues, the traditional conventions in the pictorial representation of 
male and female flesh tones, the dark brown and reddish skin-colour of non-Greeks in reliefs and small-scale 
statuettes, the golden skin of Hellenistic rulers and heroes, and the white marble-skin colour. 

The section on Roman painting and sculptural polychromy opens with a paper presenting new research 
on the well-known “monochromes on marble” from Herculaneum and Pompeii, a group of ten painted marble 
slabs with mythological scenes that were considered “monochromes”, due to the damage of their original 
paint layers, giving the impression of a very restricted use of colour for their execution (Lenzi et al.). To the 
contrary, a much more varied gamut of pigments was identified by means of non-invasive analysis, and new 
iconographic elements, invisible to the naked eye, were revealed. The role of colour in the overall appreciation 
of Roman painted statues and reliefs crafted by ancient Macedonian and Thracian workshops, is explored 
across a broad range of artefacts from the rich collection of the Archaeological Museum of Thessaloniki (Veleni 
et al.). The last contribution in this section offers an overview of the scant traces of the original polychromy 
and ancient repaintings preserved on a selective number of Roman sarcophagi in the Vatican Museums, the 
National Roman Museum and the Capitoline Museums collections (Siotto). 

Three more essays on the use of pigments, their provenance and their value, both material and symbol-
ic, stress the role of colour in ancient vase decoration and free painting, from the early first millennium BC 

H. Brecoulaki Introduction
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polychromy, during the round table two contemporary artists who have contributed significantly to the re-
search on ancient painting techniques, Euphrosyne Doxiades14 and Alekos Levidis15, gave a live demonstration 
of painting with encaustic and tempera technique, relying on recipes described in ancient textual sources, in 
a context that allowed the participants to visualize the making of a painting on wood (encaustic) and marble 
(egg tempera). I wish to express my gratitude to all of them for sharing their art and craftsmanship with us. 
In recognition of Professor Pandermalis’s substantial support in the realization of the Acropolis round table 
and for his pioneering initiatives with regard to introducing sculptural polychromy to the wider public at one 
of the most praised Museums in Greece, this book is dedicated to his memory.

The production of this volume has unfortunately been suspended and delayed due to a variety of reasons, 
one of these being the Covid pandemic period. As the editor of this volume, I feel obliged to apologize for this 
delay, and particularly to those authors who slightly modified their original presentations and who submitted 
their manuscripts within the requested time. Thank you to Alexandra Doumas and Iphigeneia Stefani for the 
language editing, to Marianna Poga, Christos Simatos, Evangeline Markou and Irene Kalogridou for their 
assistance and support in the creation of this volume.

Hariclia Brecoulaki

14. Doxiadis 1995.
15. Levidis and Roussos 2009.

to the Roman period. The first paper highlights the multifarious pictorial uses of the most common blue in 
ancient painting and polychromy, the well-known Egyptian blue, and its key role in the creation of shade and 
light in mimetic representations (Brecoulaki et al.). Next comes an in-depth discussion on the provenance of 
lapis lazuli, a precious mineral pigment of Antiquity rarely identified in figural painting, and two ochres, the 
red miltos from Sinope and the yellow ochre from Cyprus, based both on ancient textual sources and ana-
lytical data (Katsaros). The volume closes with a reflection on whether colour may have assumed a symbolic 
character in Greek art and may have conferred prestige to the painted artefacts, through the examination of 
diverse archaeological material, from Geometric clay vases to Macedonian wall-paintings of the late fourth 
century BC (Walter-Karydi). 

The idea of the present publication originated from a round table on ancient sculptural and architectural poly-
chromy, which was organized by the Institute of Historical Research (National Hellenic Research Foundation), 
in Athens, in November 2013, as part of a series of annual/biennial international meetings that have been 
taking place since 2009, in different institutions around the world, bringing together a network of scholars 
in order to discuss their new research in a multidisciplinary setting12. Almost half of the papers published in 
this volume were based on the oral presentations the authors delivered during the round table; some of the 
original presentations were not submitted at all, while some authors decided to publish material other than 
what they discussed during the round table. In addition, three more contributions, complementing this volume, 
are by authors that did not actually participate in the event. 

The round table was hosted by the Acropolis Museum, thanks to the great generosity of its former presi-
dent, archaeologist Professor Dimitris Pandermalis. Pandermalis had showed a vivid interest in ancient sculp-
tural polychromy, having already launched, in 2012, the “Archaic Colors” initiative13, a collection within the 
Museum’s gallery, devoted to the polychromy of Archaic statues in the form of physical reconstructions and 
3D applications, which he presented and discussed in his opening lecture. Moreover, a collection of ancient 
minerals used as pigments, mentioned in Theophrastus’ De Lapidibus, was integrated into the permanent 
display of Archaic statues, with useful explanations on their provenance by Thomas Katsaros. Professor Pan-
dermalis had also encouraged the experimental replication of ancient techniques in the Museum’s laboratories, 
a demonstration of which was kindly offered by the Museum’s conservator Konstantinos Vassiliadis, using 
wax for the application of colour to samples of Parian marble, in an effort to reproduce the original aspect 
and texture of the complex motifs of Archaic garments. Aside from the experimental replication of ancient 

12. For all previous round tables and related publications, see https://www.polychromyroundtable.com/Past-Meetings.php. 
13. Pandermalis 2012.
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