
Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

Pe
r 

us
o 

st
re

tt
am

en
te

 p
er

so
na

le
 d

el
l’a

ut
or

e.
 È

 p
ro

ib
it
a 

la
 r

ip
ro

du
zi

on
e 

e 
la

 p
ub

bl
ic

az
io

ne
 in

 o
pe

n 
ac

ce
ss

.
Fo

r 
au

th
or

’s 
pe

rs
on

al
 u

se
 o

nl
y. 

An
y 

co
py

 o
r 

pu
bl

ic
at

io
n 

in
 o

pe
n 

ac
ce

ss
 is

 f
or

bi
dd

en
.

TECHNAI



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

Pe
r 

us
o 

st
re

tt
am

en
te

 p
er

so
na

le
 d

el
l’a

ut
or

e.
 È

 p
ro

ib
it
a 

la
 r

ip
ro

du
zi

on
e 

e 
la

 p
ub

bl
ic

az
io

ne
 in

 o
pe

n 
ac

ce
ss

.
Fo

r 
au

th
or

’s 
pe

rs
on

al
 u

se
 o

nl
y. 

An
y 

co
py

 o
r 

pu
bl

ic
at

io
n 

in
 o

pe
n 

ac
ce

ss
 is

 f
or

bi
dd

en
.

Direttori / Editors-in-Chief
Lorenzo Perilli, Università degli Studi di Roma « Tor Vergata », Italia

Fabio Stok, Università degli Studi di Roma « Tor Vergata », Italia

Comitato scientifico / Board of Consulting Editors
Christian Brockmann, Universität Hamburg, Deutschland

Therese Fuhrer, lmu München, Deutschland
Paola Radici Colace, Università degli Studi di Messina, Italia

Elisa Romano, Università degli Studi di Pavia, Italia 
Ralph Rosen, University of Pennsylvania, United States of America

Carlo Santini, Università degli Studi di Perugia, Italia
Maria Michela Sassi, Università degli Studi di Pisa, Italia 
Sergio Sconocchia, Università degli Studi di Trieste, Italia

Giuseppe Solaro, Università degli Studi di Foggia, Italia 
Liba Taub, University of Cambridge · Whipple Museum, United Kingdom

Alain Touwaide, ucla, California, United States of America
Paolo Zellini, Università degli Studi di Roma « Tor Vergata », Italia

In collaborazione con il Centro Studi di Antichità Matematica Filosofia
« Forme del Sapere nel Mondo Antico »

dell’Università degli Studi di Roma « Tor Vergata ».

*
« Technai » is a Yearly International Double-Blind 

Peer-Reviewed Scholarly Journal.
It is Indexed in erih plus (European Science Foundation) and Scopus.

The eContent is Archived with Clockss and Portico.
anvur  : a.



Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

Pe
r 

us
o 

st
re

tt
am

en
te

 p
er

so
na

le
 d

el
l’a

ut
or

e.
 È

 p
ro

ib
it
a 

la
 r

ip
ro

du
zi

on
e 

e 
la

 p
ub

bl
ic

az
io

ne
 in

 o
pe

n 
ac

ce
ss

.
Fo

r 
au

th
or

’s 
pe

rs
on

al
 u

se
 o

nl
y. 

An
y 

co
py

 o
r 

pu
bl

ic
at

io
n 

in
 o

pe
n 

ac
ce

ss
 is

 f
or

bi
dd

en
.

Technai
a n  i n t e r n a t i o n a l  j o u r n a l

f o r  a n c i e n t  s c i e n c e  a n d  t e c h n o l o g y

1 4  ·  2 0 2 3

p i s a  ·  r o m a

f a b r i z i o  s e r r a  ·  e d i t o r e

m m x x i i i



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

Pe
r 

us
o 

st
re

tt
am

en
te

 p
er

so
na

le
 d

el
l’a

ut
or

e.
 È

 p
ro

ib
it
a 

la
 r

ip
ro

du
zi

on
e 

e 
la

 p
ub

bl
ic

az
io

ne
 in

 o
pe

n 
ac

ce
ss

.
Fo

r 
au

th
or

’s 
pe

rs
on

al
 u

se
 o

nl
y. 

An
y 

co
py

 o
r 

pu
bl

ic
at

io
n 

in
 o

pe
n 

ac
ce

ss
 is

 f
or

bi
dd

en
.

http ://technai.libraweb.net

*
Amministrazione e abbonamenti
Fabriz io  Serra editore ®

Uffici di Pisa : Via Santa Bibbiana 28, I 56127 Pisa,
tel. +39 050542332, fax +39 050574888,

fse@libraweb.net

Uffici di Roma : Via Carlo Emanuele I 48, I 00185 Roma,
tel. + 39 0670493456, fax + 39 0670476605,

fse.roma@libraweb.net

I prezzi u!ciali di abbonamento cartaceo e/o Online sono consultabili
presso il sito Internet della casa editrice www.libraweb.net

Print and/or Online o!cial subscription rates are available
at Publisher’s web-site www.libraweb.net

Autorizzazione del Tribunale di Pisa n. 20 del 20 ottobre 2000
Direttore responsabile : Fabrizio Serra

A norma del codice civile italiano, è vietata la riproduzione, totale o parziale
(compresi estratti, ecc.), di questa pubblicazione in qualsiasi forma e versione 
(comprese bozze, ecc.), originale o derivata, e con qualsiasi mezzo a stampa
o internet (compresi siti web personali e istituzionali, academia.edu, ecc.),

elettronico, digitale, meccanico, per mezzo di fotocopie, pdf, microfilm, film,
scanner o altro, senza il permesso scritto della casa editrice

Under Italian civil law this publication cannot be reproduced, wholly or in part
(including offprints, etc.), in any form (including proofs, etc.), original or derived,
or by any means : print, internet (including personal and institutional web sites,
academia.edu, etc.), electronic, digital, mechanical, including photocopy, pdf,
microfilm, film, scanner or any other medium, without permission in writing

from the publisher.

Proprietà riservata · All rights reserved
Copyright 2023 by Fabrizio Serra editore, Pisa · Roma.

Fabrizio Serra editore incorporates the Imprints Accademia editoriale,
Edizioni dell’Ateneo, Fabrizio Serra editore, Giardini editori e stampatori in Pisa,
Gruppo editoriale internazionale and Istituti editoriali e poligrafici internazionali.

Stampato in Italia · Printed in Italy

issn print 2036-8097
e-issn 2037-7967



Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

Pe
r 

us
o 

st
re

tt
am

en
te

 p
er

so
na

le
 d

el
l’a

ut
or

e.
 È

 p
ro

ib
it
a 

la
 r

ip
ro

du
zi

on
e 

e 
la

 p
ub

bl
ic

az
io

ne
 in

 o
pe

n 
ac

ce
ss

.
Fo

r 
au

th
or

’s 
pe

rs
on

al
 u

se
 o

nl
y. 

An
y 

co
py

 o
r 

pu
bl

ic
at

io
n 

in
 o

pe
n 

ac
ce

ss
 is

 f
or

bi
dd

en
.

SOMMARIO

Matteo Martelli, Medicine in early Graeco-Egyptian alchemical
 texts (1st-3rd century ad) 9

Ancient science and technology of colour. 
Pigments, dyes, drugs and their experience in antiquity

part ii.

Edited by Matteo Martelli and Maria Michela Sassi

Vinzenz Brinkmann, Ulrike Koch-Brinkmann, Tracking blue.
 Some remarks on blue colour materials in the polychromy of ancient
 Greek sculpture 31
Giovanni Verri, Hariclia Brecoulaki, « From the face and the
 expression of the eyes » : Multidisciplinary studies of pigments in an-
 cient Greek and Roman painted surfaces 51
Agnès Rouveret, Certamen artis ac naturae. Couleurs et matières
 dans la définition plinienne de la peinture (Histoire naturelle, livre
 35) 71
Chiara Ballestrazzi, The colours of gemstones in Pliny the Elder’s
 Natural History, Book 37 99
Effie Photos-Jones, Pigments giving more than colour : The case of
 Lemnian earth or miltos 123
Maria Michela Sassi, A few remarks on the relationship between
 materials, technology and colour experience in ancient Greece 137

The contributors 157



Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

https://doi.org/10.19272/202310501002 · «technai», 14, 2023
http://technai.libraweb.net

submitted: 31.10.2022 · reviewed: 28.11.2022 · accepted: 1.12.2022

TRACKING BLUE. SOME REMARKS 
ON BLUE COLOUR MATERIALS 

IN THE POLYCHROMY 
OF ANCIENT GREEK SCULPTURE

Vinzenz Brinkmann ·  Ulrike Koch-Brinkmann

Abstract · The significance and value of colour has long been recognized in 
the archaeological study of Bronze Age cultures, where it plays a central role. 
The analysis of material and written sources reveals the importance of blue, 
which has been chemically produced in the form of faience, glass, and pigment 
since as early as the third millennium bc. In Egypt, in particular, the quality of 
shininess represents an important aspect of the terms for blue both as colour 
and as material. Also, the continuity of the manufacturing techniques as well 
as the religious and political significance of the colour blue can be traced back 
to the time of “classical” Greek antiquity. Especially in the sixth century bc, a 
related understanding of colour can be observed in the polychromy of archaic 
sculpture. The written sources on colour materials and production techniques 
by authors such as Pseudo-Democritus, Vitruvius, and Pliny also testify to this 
continuity. However, in the current archaeological research on Greek and Ro-
man antiquity, scholars are only beginning to take these matters into account. 
The central importance of colourfulness merits far greater consideration in the 
scientific study of all art genres, especially sculpture and architecture.
Keywords · Polychromy, Ancient Chemistry, Gems, Glass, Minerals, Egyptian 
Blue, Chiaroscuro.

In the current scholarly discussion on Bronze Age cultures in the wide 
settlement area around the Mediterranean, it can be observed that 

coloured materials are the focus of attention in a variety of contexts and 
object genres – not only in connection with scientific and conservation 
issues, but also with philological, art historical, economic and sociohis-
torical matters. Let us consider, for example, the 2019 volume The Value 
of Colour : Material and Economic Aspects in the Ancient World edited by Shi-

brinkmann@liebieghaus.de, Head of the Department of Antiquities, Liebieghaus 
Skulpturensammlung Frankfurt, Institute of Archaeological Sciences, Johann Wolf-
gang Goethe University Frankfurt, Professorship Scientific Society at Goethe University 
Frankfurt, Deutschland.

ulrikekochbrinkmann@yahoo.de, Lecturer, Archaeological Institute, Georg August 
University Göttingen, Deutschland.
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yanthi Thavapalan and David A. Warburton.  1 Most contributions are 
based on both scientific material analyses of archaeological objects and 
philological investigations of colour terms and their contexts, as well as 
on art-historical and historical classifications. In a sense, all contributions 
come to the realization that, in terms of its material and meaning, col-
our contributes quite significantly to the understanding of early ancient 
societies and cultures, and that central aspects would be missing without 
its consideration.

The 1982 discovery of a shipwreck off the Turkish coast near Uluburun 
(Bodrum) provides an example of a very concrete insight into the trade 
of precious raw materials around the middle of the second millennium 
bc. The trading ship, which dates to the fourteenth century bc, had hun-
dreds of copper and tin ingots (with a total weight of 11 tons) on board, 
along with over 350 kilograms of raw blue glass, ebony, ivory, gold and 
silver jewelry, thousands of pearls and gemstones made of amber, crys-
tal, carnelian, agate, ostrich eggs, shells, faience, and glass. The materials 
of these goods have been analyzed scientifically and archaeologically : 
they came from the most diverse regions of the ancient world – amber 
from the Baltic Sea ; blue glass, faience, and gold jewelry from Egypt ; 
cut stones and rolling seals from Assur ; copper from Cyprus, ebony and 
ivory from areas in the middle of Africa.  2 The route of the ship can only 
be conjectured, but it is obvious that the precious raw materials were 
extracted, processed, and traded in a large geographical area extending 
from Afghanistan to the Baltic Sea. The wreck’s cargo also provides a 
glimpse into the highly developed technology surrounding copper, for 
example, without which the production of blue glass or faience would 
not have been possible.  3

The value of raw materials can be partially reconstructed on the basis 
of written evidence such as Assyrian cuneiform tablets or pharaonic in-
scriptions of temple inventories,  4 even if the locations of raw materials 
and their processing were secret knowledge of the priesthood or royal 
monopoly of the pharaohs.  5 The basis for the development of such vari-
ous complex technologies was the precise knowledge of minerals, rocks 
and earths, as well as of their deposits.  6

The rarity of a material naturally determined its price, but beyond 
that the most important criterion was its beauty and purity, which was 
measured by the intensity of its colour. Deep blue lapis lazuli found in 

              1 Thavapalan, Warburton 2019.
2 Ünsal, Pulak, Slotta 2005. 3 Schlick Nolte 1999. 

              4 Warburton 2019, pp. 26-29 ; Nicholson 2007, pp. 158-159.
              5 Moorey 1994 ; Nolte 1968, p. 154.   6 Bar, Mayer 2019.
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Afghanistan, for example, was an extremely popular and sought-after, 
but also rare and thus expensive gemstone. As David A. Warburton has 
worked out in detail, a specific name for lapis lazuli existed in Akkadian 
texts (uqnû). This term, however, when used in Mycenaean sources (ko-
wo-no), enlarged its semantic spectrum by referring to a wider array of 
blue materials, from mineral azurite to the blue glass paste produced in 
Egypt.  1 The designation of a specific material takes a back seat to the 
name for the colour “blue” itself.

The materials were thus directly related to their colour. The distinc-
tion between a valuable original gemstone and its worthless imitation 
made of glass – which would be overemphasized in today industrial soci-
ety – was entirely insignificant because the goal was obviously to obtain 
the brightest possible colour with the help of any material.  2 Blue as a 
colour played a special role in ancient cultures ; it stood for central reli-
gious and royal aspects and ranked immediately after gold and silver in 
terms of brilliance and brightness.  3 In the Egyptian understanding, the 
name (hieroglyph) of the colour blue is firmly connected with the aspect 
of shininess.  4

The production of coloured glass flourished in the New Kingdom 
in the newly built capital Achet-Aton : numerous finds have been re-
covered from the glass workshops near the palace of Amenophis IV 
(Akhenaten 1351-1334 bc) and still provide an impression of the intense 
shades of blue, yellow, green, orange, and red.  5 The rich finds from the 
excavation at Tell El Amarna by Ludwig Borchardt have been studied 
extensively from an art-historical and material-technical point of view, 
so that today we have broad insights into the production techniques, 
materials, and use of coloured – especially blue – faience, glass, and pig-
ment.  6 As just one example let us cite the inlays of the sarcophagus of 

1 Warburton 2019, pp. 17-20.
2 Compare the faience and coloured glass finds from Malqata, the residence of 

Amenophis II and III, and see Schlick Nolte 1999, p. 15 : « Die Fayencekünstler schöpf-
ten die Farben aus, die unter Amenophis II (1428-1397 v. Chr.) unter dem Einfluß des 
Glashandwerks eine erste große Blüte erlangten. Es sind vor allem neben Weiß satte rei-
ne Farben in dunklem Blau, Gelb, Grün und Rot, Glasuren, die nebeneinander gesetzt, 
zu farbenfreudigen Mustern kombiniert werden  ». See also Warburton 2019, pp. 30-31.

3 See Schlick Nolte 1999, p. 15, on the scaling of material and colour. Beads of 
rock crystal from Nubian Kerma (dating from ca. 1750-1500 bc) were covered with blue 
glaze : e.g., Egyptian Collection, Staatliche Museen zu Berlin, Stiftung Preußischer Kul-
turbesitz, ÄM 8269. See also Schlick Nolte 1999, p. 22 on a bead of blue faience cov-
ered with gold leaf : Ashmolean Museum Oxford, E. E. 36.

4 Schlick Nolte 1999, p. 21 : The hieroglyph for faience is a sky sign with three papy-
rus plants, associating the bright blue of the sky with nature growing through moisture ; 
see also Aufrère 1991, p. 522. 5 Flinders Petrie 1998, pp. 11-23.

6 Seyfried 2012 ; Schlick Nolte 2012.
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Akhenaten( ?) from Tell 
el-Armana, which are 
set with filigree gold 
bars and consist of deep 
and light blue glass as 
well as red carnelian 
(Fig. 1).  1 Owing to the 
fact that, in addition to 
colour intensity, the 
gloss of the colour sur-
face played an impor-
tant role, shiny blue 
faience or blue glass 
were preferred over 
pure blue painting pig-
ment.  2

In Egyptian wall paint- 
ing and the polychromy of sculptures and reliefs, for example, colour is 
used for painted imitations of valuable materials in the representation 
of jewellery.  3 Gold could be simulated with yellow iron oxides often 
mixed with the vibrant, arsenic-containing orpiment, carnelian with red 
iron oxides and cinnabar, lapis lazuli with Egyptian blue, and so on.  4 In 
cultures in which religious, political, and social statements are directly 
linked to colour values and/or in which the comprehensibility of the 
representation depends on the choice of colour, the “painting colour” 
enables to any extent representations in tombs, palaces and sanctuaries, 
that is, sculpture and architecture.

It was against this background that the blue pigment artificially ob-
tained from glass frit, the so-called Egyptian blue, began its triumphal 
procession through the ancient world. It was provenly used as early as 
the Old Kingdom, in the middle of the third millennium bc, and well 
into the European Middle Ages.  5

So it is actually quite obvious that, even in the age of Greco-Roman 
antiquity, just as in the Bronze Age cultures, it was of fundamental im-
portance to achieve colour depth, brilliance, and colour stability, and the 

1 Grimm, Schoske 2001, pp. 80-85. 2 Schlick Nolte 1999, pp. 21-22.
3 For example, the diadem of Tutankhamun, 18th dynasty (1332-1323 bc), worked in 

gold and gemstones (Grand Egyptian Museum, Giza), is depicted on the wall painting 
in the main chamber in Tutankhamun’s tomb, Valley of the Kings, Thebes. Cf. Zoffili 
1992, fig. 14. 4 Mahmoud, Kantiranis, Ali, Stratis 2001.

5 Berke 2006 ; Verri, Saunders, Ambers and Sweek 2010, pp. 220-224 ; Dariz, 
Schmid 2021.

Fig. 1. Detail of the sarcophagus (Inv. JE 39627, 
Museum Cairo) of Akhenaten ( ?) from Tomb 55, 
Valley of the Kings, 18th dynasty (1364-1347 bc), in-
lays of blue and light blue glass paste, red carnel-

ian in gilded wood.
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colour composition as a whole played a central role in conveying what 
was being depicted.

In Naukratis, located in the western branch of the Nile delta, for exam-
ple, it is possible to trace the direct exchange of arts and crafts know-how 
across the Greek kingdoms and city states between the seventh and sixth 
century bc.  1 According to Herodotus’s account, the Pharaoh Amasis 
(570-526 bc) conquered Cyprus, financially supported the rebuilding of 
the temple at Delphi, and was considered as a close friend of the Greeks : 
he also supported their settlement in Egypt and allowed them to trade 
with Egyptian products.  2

In books 33-37 of his Natural History (completed in 77 ad), Pliny dis-
cusses metals and minerals, addressing himself to every conceivable use 
of these materials. In this context he also goes into stone and ore sculp-
ture, wall and panel painting, and accordingly into architecture too. In 
addition, in a survey-like history of Greek art from the eighth century bc 
to the then present, he mentions the names of numerous famous artists, 
praises their works, and comments on artisanal techniques. The know-
how in the handling of ores and minerals – the cutting-edge technology 
of the time, so to speak – is directly related to the production of art. We 
owe to this author an overview of ancient metallurgy, metal alloys, col-
our materials, and dyeing and painting techniques. He discusses not only 
the names and origins of many pigments, but also their market value and 
methods of manufacture.  3

The four books of Pseudo-Democritus were probably written at about 
the same time as the writings of Pliny – that is, around the middle of 
the 1st century ad – and the two may have drawn on common sources. 
Pseudo-Democritus describes complex chemical processes (distillation 
was already known) used to give surfaces a gold or silver appearance 
(without using gold or silver themselves, of course) as well as substitutes 
for the expensive and rare purple, and brightly coloured glass and stones 
as substitutes for precious stones.  4 One of this author’s sources was ap-
parently the work of Bolos of Mendes, an Egyptian ‘scientist’ who in the 
third or second century bc probably dealt with technical issues, includ-
ing the use of pigments and artificially produced substances.  5 To what 

1 Austin, 1970 ; Schlotzauer 2012.
2 Herodotus, 2.178-181 ; see Strabo, 17.801.
3 This issue is tackled by Agnès Rouveret and Chiara Ballestrazzi in their contribu-

tions to this volume. Vitruvius (ca. 80-14 bc) also deals with colour materials in the 
context of wall design in Book 7 of his ten books on architecture : in Chapters 7 to 14, he 
distinguishes natural colours from artificially produced ones. In general, cf. Blümner 
1887 ; Berger 1904 ; Koch 2000. 4 Martelli 2013.

5 Gaillard-Seux 2009, pp. 223-243 ; Romano 1989, pp. 115-126.
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extent he referred to the recipes guarded in temple workshops as secret 
knowledge is the subject of ongoing scholarly debate.  1 Ultimately, the 
concern here is with arts and crafts tricks based on chemical reactions of 
organic and inorganic substances. This kind of chemical knowledge was 
acquired through experimentation alone.  2

An example of this transfer of knowledge can be found in Pliny with 
reference to the so-called green of the mountains, also named chrysokol-
la, a Greek term meaning “gold glue”.  3 Malachite and azurite crystals 
were not only processed into green and blue pigments by mechanical 
grinding, but also used as copper carbonates for the chemical production 
of golden surfaces, as we can see in the recipes of Pseudo-Democritus.  4

Since the time of Alexander the Great, the knowledge guarded and 
handed down for centuries, in particular in the temple workshops of 
Egypt, was systematically documented and disseminated as basic ency-
clopaedic knowledge.  5 To a certain extent, this written tradition links 
the know-how developed in Mesopotamia and Egypt from the third mil-
lennium bc onwards to the Hellenistic antiquity and the Roman imperial 
period. We should accept this body of knowledge of material technol-
ogy and take it into account as a basis for researching the colouration 
of ancient Greek and Roman sculpture. The use of blue pigments in the 
polychromy of archaic sculpture provides a guideline, as it were.

The so-called Persian Rider from the Athenian Acropolis is one of the 
few archaic marble sculptures exhibiting very well-preserved polychro-
my.  6 The figure’s colourful trousers are decorated with red, green, yel-

1 Martelli 2013, pp. 36-44, see also pp. 63-69.
2 See also Matteo Martelli’s contribution to « Technai » 13, 2022. 
3 Chrysocolla is mentioned by Pliny in different books and contexts, in NH 35.30 and 

47 only as a green painting pigment, in NH 33 as a chemical agent for gilding : Fuchs, 
Kleinmann, Knoll 1993, p. 57 ; Reizenstein 2016, pp. 115-133.

4 Pseudo-Democritus, On the making of Shiny Gold, § 10 (Martelli 2013, p. 161) : 
« Grind Macedonian malachite, the one that looks like copper rust, with the urine of a 
bull, until it is transformed. For nature it’s hidden inside. After it has been transformed, 
cook it with oil several times. Afterwards cook it with alum, or with misy or with un-
burnt sulphur : in this way it turns red. Then lay it on a metal and cook and you will find 
what you are seeking for  ».

5 Inscription on the stele of the artist named Jrj-jrw.sn, 11th dynasty (2150-1991 bc) : 
« …Ich kenne das Geheimnis der Gottesworte und die Ausführungen der Festzeremo-
nie. Jede Zauberkraft, ich habe sie angewendet, ohne dass mir etwas davon entgangen 
ist ; denn ich bin wahrhaftig ein Künstler, der trefflich in seiner Kunst ist und der her-
vorragt durch das, was er gelernt hat. …Ich kenne die Herstellung des Äußeren und der 
Dinge, die da hinein gehen, ohne zuzulassen, dass ein Feuer sie verbrennen könnte ; 
sie können auch nicht vom Wasser fortgewischt werden….  » (Barta 1970, cited after 
Schlick Nolte 1999, p. 29).

6 Inv. 606 Acropolis Museum Athens, ca. 490 bce, (Parian ?) marble, H. 108 cm. Kav-
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low, brown, and blue lozenges.  1 As every other row of lozenges is blue, 
this colour accounts for a significantly high share in the sculpture’s over-
all appearance. The blue colour used was azurite, which probably had 
some (natural) cobalt added to it.  2 In areas where the beeswax used for 
preservation over a hundred years ago has crept,  3 the intense blue pig-
ment, thickened into grains of variable size and brightness (when small-
er, they are lighter, when larger, darker), can also be seen with the naked 
eye. In some places, the colour layer is even preserved in its original 
thickness (Fig. 2 and Fig. 3).

Azurite as a blue pigment was also used for the colouration of other 
sculptures on the Acropolis, such as the so-called Chiotissa, in which the 
blouse (or undergarment) has azurite over its entire surface. ; This pig-
ment, moreover, was used for ornamental details and hem bands too 
(Fig. 4).  4 Based on the observations made on the preserved polychromy 
on the archaic acropolis,  5 we can assume that azurite represented the 

vadias 1886, pp. 73ff. ; Sophoulis 1887, plate 2 ; Studniczka 1887, p. 966 ; Studniczka 
1891, pp. 239-249 ; Schrader, Langlotz, Walter Herbig Schuchardt 1939, pp. 225-
227 ; Brinkmann 2003, Cat. No. 56 ; Brinkmann, Koch-Brinkmann, Piening, Triandi 
2008, pp. 94-100 ; Brinkmann, Koch-Brinkmann 2010 ; Brinkmann, Koch-Brinkmann 
2011, pp. 84-109. 

1 Brinkmann, Koch-Brinkmann 2010, p. 116 ; Piening 2010. The yellow mixture of 
ochre earth and orpiment found on the Persian rider has a long craft tradition in phara-
onic Egypt : Mahmoud, Kantiranis, Ali, Stratis 2001, pp. 145-154, especially p. 152.

2 Iron can be observed in addition to copper, cf. also the results of the colourant 
analysis of the Demokritos Institute in 1990 (Brinkmann, Koch-Brinkmann 2010, p. 
134 n. 10). This may indicate the iron phosphate as a component of the natural cobalt. In 
any case, it can be assumed that the blue colourant is not a chemically pure azurite pig-
ment in the modern sense, but a naturally occurring association with an iron-containing 
mineral that is also blue. Brecoulaki 2014, p. 14 n. 64 casts doubt on the results by 
questioning the UV-VIS absorption spectroscopy investigation method as a whole. Her 
arguments are not tenable on the basis of 33 measurements made by UV-VIS absorp-
tion microscopy with almost identical spectra in combination with the results of the 
Demokritos Institute. 

3 The exact time of the conservation intervention is not known. Lermann 1907, pref-
ace, p. viii, regrets that the conservation technical measures were undertaken too late 
and only many years after the excavation to stabilize the pigments : see ibid., n. 1 : « Das 
zur Konservierung nötige geschah erst Jahre nachher, als die Farbreste, die im Laufe der 
Jahrhunderte jegliches Bindemittel verloren hatten und fast zu Staub geworden waren, 
zu verwittern und abzufallen oder im Farbton sichtbar zu verblassen begann  ».

4 Kore (so-called Chiotissa), marble, ca. 520-500 bc, Acropolis Museum, Athens, inv. 
675. Cf. Brinkmann 2003, no. 96.

5 Here, in addition to the marble sculptures, the limestone figures from west pedi-
ment of the H architecture (Acropolis Museum Athens, 3) should be considered, where, 
for example, azurite was also used for the bull’s hide or the hair of the three-bodied 
daemon. Cf. Brinkmann 2003, no. 11.
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most common blue pigment 
in Attica, possibly because it 
was obtained directly from 
the silver mines of Laurion, 
perhaps in the same manner 
that has meanwhile been dem-
onstrated for other mineral 
pigments.  1 The most impor-
tant criterion for the selection 
of minerals, e.g. in the azurite 
and malachite rich silver mines 
of Laurion, was their colour : 
hence the blue crystals were 
isolated from the green ones, 
then crushed and ground to be 
processed to pigment. There-
fore, not surprisingly, com-
binations of different miner-
als are frequently revealed by 
scientific analyses of the blue 
and green pigments, such as 
azurite accompanied by cobalt 
or malachite accompanied by 
atacamite.  2

Azurite has two problems 
in terms of colour stability 
when processed as a painting 
pigment, problems that were 
undoubtedly known in ancient 
times : (1) the superficial trans-
formation into green copper 
carbonate by oxidation and (2) 
the low heat resistance, since, 
at about 80 degrees Celsius, it 
already loses its vivid blue col-
our and turns black. In view of 
this circumstance, it is almost 
surprising that, for the archaic 
sculpture in Athens and the 

                   1 Katsaros, Vassiliadis 2019, p. 700.
2 Brinkmann, Koch-Brinkmann 2010, pp. 116 and 134 n. 10.

Fig. 2. Detail of the marble sculpture 
Acropolis Museum 606, Athens, remnants 
of malachite, azurite and red iron oxyde 

on the tight of the rider.

Fig. 3. Detail of the marble sculpture 
Acropolis Museum 606, Athens, the pre-
served colour layer of the blue lozenges 
painted with azurite on the right lower 

leg.
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surrounding area, the artifi-
cially manufactured Egyptian 
blue is detectable in only a few 
cases.  1

Our experiments in the 
framework of our research on 
ancient polychromy over the 
last thirty years confirm the ob-
servations on the historical ob-
jects. Egyptian blue, as a chem-
ical product of a firing process, 
is extremely heat-resistant and 
homogeneous in colour struc-
ture (Fig. 5). For the prepara-
tion of the paint, this means 
that the finer it is ground (that 
is, the smaller the grain size), 
the lighter the shade of blue. 
But even the rather dark blue 
colour character, which of 
course depends on the blue 
tone of the raw glass produced, 
can be obtained with a pigment 
size of about 70-120μ, which is 
already suitable for processing as a painting colour (Fig. 6).

The processing of azurite into pigment, on the other hand, is far more 
complex ; the more finely the crystals are ground, the more the vibrancy 
of the blue is lost, down to a grey without any blue effect whatsoever. 
Thus, in order to obtain the desired colour intensity and at the same 
time a fine-grained pigment suitable for the painting of fine ornaments, 
for example, an elaborate washing process is necessary between several 
grinding stages (levigation). This process separates the colour-intensive 
azurite crystals from other associated minerals, such as quartzites. It is 
not only time-consuming but also reduces the amount of the precious 
material to a fraction (Fig. 6).  2 Such high-quality azurite has not been 
observed in pure application so far. In the cases of the so-called Persian 

1 Only a few preserved examples show coloured painting of the 6th century bc. On 
the Pitsa pinakes, based on the scientific research, Egyptian blue was used exclusively, 
interestingly with coarser pigment grains, so that the impression of an intense blue co-
lour is created, very similar to azurite. Cf. Brecoulaki, Verri, Bourgeois, Romano, 
Karydas, Caliri, Martín González, Kavvadias 2019, pp. 35-54.

2 Price 2007, pp. 216-219 ; Price 2017.

Fig. 4. Detail of the marble sculpture 
Acropolis Museum 675, Athens, azurite 

altered to green copper carbonate.

Fig. 5. Egyptian blue on marble, burned 
in the experiment with a temperature of 

approx. 800 degrees Celsius.
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Rider or the so-called Chiotissa 
from the Athenian Acropolis, 
the extant evidence suggests 
that a more finely ground, less 
colour-intensive pigment was 
used to apply an initial layer 
on the marble, followed by the 
application of second layer of 
coarser, but bluer pigment to 
create the intense blue appear-
ance of the surface.  1

The marble sculpture of an 
archaic sphinx that served as 
the crown of the funerary stele 
of Megacles in an Attic cem-
etery  2 exhibits on its front rich 
remnants of azurite which al-
ternates with cinnabar to rep-
resent the short breast feathers 
and long wing feathers (Fig. 7). 
A mixture of lighter, smaller- 
and intense blue, larger-grain 

pigments is also evident (Fig. 8). The colour zones are bordered with 
yellow iron oxide.  3

1 With a fast skilled paint application, it is also possible to achieve this effect with a 
single layer of paint : If one uses pigments with grain sizes between 20-120μ, he can wait 
for the moment when the larger (blue) pigments settle at the bottom of the mixing ves-
sel and the finer lighter ones float up when you rub the pigment with binder. The brush 
should be pulled through the paint pot in such a way that the pigment is picked up first 
from below and then from above. The release of the pigment during painting then takes 
place in exactly the opposite way.

2 Marble Capital and final in form of a Sphinx, marble, ca. 530 bc, Metropolitan Mu-
seum New York, 11.185.d.

3 As part of a joint research project on the Sphinx of the Megakles Stele, the preserved 
colours of the Sphinx were investigated scientifically and archaeologically to create a 
colour reconstruction for the exhibition “Chroma : Ancient Sculpture in Colour” at the 
Metropolitan Museum in New York (5.7.2022-26. 3.2023). The process was also imple-
mented in an augmented reality application :

https://www.metmuseum.org/exhibitions/listings/2022/chroma ; https://www.met - 
museum.org/perspectives/articles/2022/8/archaic-greek-sphinx ;

https://www.metmuseum.org/exhibitions/listings/2022/chroma/exhibition-ob-
jects.

From March 23-24, 2023, the “Chroma Symposium” will take place, during which the 
results of the investigation on the Megakles Sphinx will be presented in detail and pub-
lished accordingly in the conference proceedings.

Fig. 6. Top row : Egyptian Blue in various 
grain sizes, left approx. 10μ, right approx. 
120μ. Bottom row : Azurite, on the right 
an average quality with a grain size of ap-
prox. 60-80μ, in the middle lavigated pig-
ment according to the method of Michael 
Price with a grain size of approx. 80-100μ, 
on the left lavigated pigment with a grain 

size of approx. 40-60μ.
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With the aid of visible in-
frared luminescence photo- 
graphy,  1 De Abramitis suc-
ceeded in detecting significant 
remnants of Egyptian blue 
in the gussets between the 
feather ends at the upper edge 
of the wings.  2 Minimal rem-
nants of a very fine light blue 
pigment can be seen under 
the microscope. Obviously, 
the two blue pigments were 
deliberately used here to rep-
resent different elements. Ac-
cording to the current working 
hypothesis, the light Egyptian 
blue was employed quasi as an 
air or sky colour to emphasize 
the feathers of the wing tips, 
while the intense blue azurite 
was used together with the vi-
brant red pure cinnabar to de-
pict the bird part of the sphinx 
(Fig. 9). From this finding it 
follows that the two shades of 
blue – that is, the two materi-
als, namely Egyptian blue and 
azurite – were deliberately 
chosen for their respective 
blue hues.

Comparison with Egyptian 
representations of bird plumage suggests itself. Here the colours blue 
(sometimes also green) and red play a central role in the plumage. This 
holds true for many centuries, from at least mid-second millennium bc 
up to the Late Period. This colour code for plumage can be found in 
the elaborate gold inlays of the famous pectorals or sarcophagi from 
the pharaonic tombs of the New Kingdom as well as in simpler designs, 

1 Verri, Saunders, Ambers, Sweek 2010.
2 https ://www.metmuseum.org/perspectives/articles/2022/8/new-research-greek-

sphinx ; Image gallery on :
https://www.metmuseum.org/art/collection/search/853972 ?&exhibitionId=0&oid

=853972&pkgids=773. 

Fig. 7. The wing of the Sphinx from the 
Megakles Stele, Metropolitan Museum 

New York, 11.185.d, marble, ca. 540 bc.

Fig. 8. Detail of the wing of the Sphinx 
from the Megakles Stele, Metropolitan 
Museum New York, 11.185.d, traces of az-
urite pigment and cinnabar, most of which 

has changed to black metacinnabar.
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down to merely painted repre-
sentations.  1

Obviously, we have to 
reckon with strong Egyptian 
influences on the polychromy 
of archaic Greek sculpture. In 
this context, we should also 
remember the many represen-
tations of blue head and beard 
hair or lion’s manes, examples 
of which we are familiar with 
not only from Athens, but also 
from Delphi and Loutraki.  2 
The special meaning of blue el-
ements observed in pharaonic 
Egyptian art production was 
accordingly still understood 
by the Greeks until at least the 
sixth century bc. This means 
that, for the archaic period too, 
in the relationship between 
colour and material, the ma-
terial is quasi secondary : the 
main concern was to create 

brilliant, intense blues – or reds. The question arises as to how and when 
this intrinsic value of an intensely vibrant material lost its meaning.

Here relevant information can be extracted from the two Ion-
ic capitals (i.e., A2972 and A2973) of the Agora originally belonging 
to one and the same building complex, which was erected in the second 
half of the fifth century bc.  3 Scientific investigations have shown that, for 

1 E.g., a gold pectoral of Horus in the form of a falcon with spread wings and sun-
disk, inlaid with Lapis, Carnelian and glass, tomb of Tutankhamun, Grand Egyptian 
Museum, 39169, formerly JE61893, Giza. 

2 Blue mane of the lions of Loutraki, inv. 1296 and 1297, Ny Carlsberg Glyptotek Co-
penhagen : Brinkmann 2003, pp. 48-4, n. 260, cat. no. 235 A + B, Figs. 235.1, 235.2, 235.5 ; 
background of north and east friezes of the Siphnian Treasury in Delphi shows remains of 
azurite, background of south and west friezes the lighter Egyptian blue : Brinkmann 1994, 
pp. 46, 49, 51-52. See also Ahlfeld, Mulliez, Martínez, Cain, Jockey, Walter 2017.

3 Museum of the Athenian Agora, Athens, inv. nos. A 2972 and A 2973, with refer-
ences to the related fragments and all literature ; see :

http://agora.ascsa.net/id/agora/object/a%202972 ?q=ionic%20capital%202972& 
t=&v=list&sort=&s=2.

Cf. Brinkmann, Koch-Brinkmann 2020, pp. 188-189 ; Brinkmann, Koch-Brink-
mann, Piening (forthcoming).

Fig. 9. Colour reconstruction of the 
Sphinx’s wing : azurite, polished cinna-
bar and yellow iron oxide, carbon black 
for the feathers and Egyptian blue for the 
spaces between the feather ends on mar-
ble stucco (Liebieghaus Skulpturensam- 
mlung, Polychromy Research Project, 

inv. St.P966, 2022).
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the blue elements of the deco-
rations of A2973, azurite was 
used, while Egyptian blue was 
employed for A2972 (Fig. 10 a 
and b). So here again it was a 
matter of the luminosity of the 
blue ; the choice of material was 
individual and came second.

Comparisons with the very 
elaborately worked Ionic capi-
tals from the north hall of the 
Erechtheion on the Acropolis, 
which were made at almost 
the same time, can take the 
argument even further. The 
eyes of the volutes were made 
with inlays, as traces of the 
workmanship still show today 
(Fig. 11). In addition, we also 
have reliable evidence from 
the eighteenth and nineteenth 
centuries that coloured pieces 
of stone or glass were inserted 
into the wickerwork structures 
of the cushions between the 
volutes.  1 Volute eyes made 
of coloured glass or rock crys-
tal have come down to us in 
tombs of Macedonia as well 
as Crimea dating to the fourth 
and third centuries bc (Fig. 
12). So, we have to assume that 
– again just as in Pharaonic 
Egypt – the glossy colour, that 
is, the polished gemstone or 
coloured glass, represented the 
elaborate, expensive option, 
and the purely painted poly-
chromy the second choice, so 
to speak.

1 Stern 1985, pp. 405-426.

Fig. 10 a-b. Ionic capital inv. A2972 from 
the Agora, Athens, with remnants of the 

polychromy, marble, ca. 430 bc.

Fig. 11. Ionic capital from the North hall 
of the Erechtheion, ca. 420 bc, detail of 
photograph by Frédéric Boissonnas, 1907-
1908, Städel Museum Sf. F.72, in the cent-
er of the volutes a pecked surface for the 
inserted hemispherical eyes made from 

gemstone or glass.



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

vinzenz brinkmann · ulrike koch-brinkmann44

That is why we de-
cided to experiment 
with polish, or lacquer 
coatings, for the colour 
reconstructions, both 
for the plumage of the 
sphinx and for one side 
of the Ionic classical cap-
ital. Here, of course, the 
specific material prop-
erties of the colouring 
substances/pigments 
come into play. Painted 
vermilion can be pol-
ished to a high gloss 
with an agate, for exam-
ple, while Egyptian blue 
and azurite, on the other 
hand, lose their crystal-
line structure due to the 
pressure applied during 
the polishing. However, 
it is precisely this crys-
talline structure that 
creates the blue impres-
sion in the eye due to its 
specific light reflection. 
This probably explains 
why transparent varnish 
coatings were already 
used in Egypt. Our ex-

periment shows, for example, that the application of a mastic coating 
gives the blue elements of the capital a shine, but makes them appear 
very dark, almost black, and thus robs these elements of their colour 
intensity to an extent (Fig. 13).

A revolutionary discovery by Greek painters, first used in the fifth 
century bc and developed to consummation in the fourth, solved the 
problem of representing luster in any colour material : Chiaroscuro, 
the painterly representation of light and shadow.  1 For example, in the 
Ionic capitals of the facade of the so-called palmette tomb of Levkadia 

1 Koch-Brinkmann 1999, pp. 84-85, 96-98, 105-111 ; Koch 2000, pp. 137-153 ; Brécou-
laki 2007 pp. 80-93 ; Koch-Brinkmann 2013, pp. 232-247.

Fig. 12. Carved volute with hemispherical insert 
of red glass from cline, 4th century bc, from Kul-
Oba Barrow, Kerch Peninsula, Hermitage Mu-

seum St. Petersburg.

Fig. 13. Reconstruction of an Ionic capital A2972 
from the Athenian Agora, painted with Egyptian 
blue and red and yellow iron oxydes, partly with 
a lacquer coating to imitate the sheen of precious 
inlay work (Liebieghaus Skulpturensammlung, 
Polychromy Research Project, Frankfurt, inv. 

St.P714, 2016).
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(early third century bc), 
one can see in the red 
painted volute eyes the 
indication of a white 
highlight to the left of 
the center, a whitish 
crescent-shaped reflect-
ed light to the right of 
center, and a dark shad-
ow along the entire 
left side (Fig. 14).  1 Illu-
sionary gloss with the 
help of refined painting 
technique replaced the 
practice of creating col-
our and gloss with the 
most elaborate techno-
logical mastery of ma-
terials.

*
This research is part of the project Alchemy in the Making : From Ancient Babylonia via 
Graeco-Roman Egypt into the Byzantine, Syriac, and Arabic Traditions (acronym AlchemEast) 
and of the prin research project Material and Visual Culture of Science : A Longue Durée Per-
spective, University of Pisa Unit. The AlchemEast project has received funding from the 
European Research Council (erc) under the European Union’s Horizon 2020 research 
and innovation programme (grant agreement no. 724914).
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«  FROM THE FACE 
AND THE EXPRESSION OF THE EYES  »  : 

MULTIDISCIPLINARY STUDIES OF PIGMENTS 
IN ANCIENT GREEK 

AND ROMAN PAINTED SURFACES

Giovanni Verri ·  Hariclia Brecoulaki*

Abstract · Studies of the materiality of ancient works of art can provide valu-
able insights into their broader meaning, or significance. Scientific investiga-
tions on materials used, as well as their application technique, reveal a high 
level of complexity in the making of ancient painted surfaces. This paper dis-
cusses two aspects of ancient painting techniques : the whites of the eyes and 
the skin tones, whose mode of representation could be traced to Pharaonic 
Egypt. Through examples, it is argued that painting techniques are both part of 
an artistic continuum, in which traditions are followed, as well as transformed, 
taking new meanings in the cultural contexts in which they evolve. Greek and 
Roman artists likely adapted existing techniques to their own needs and artistic 
expressions to communicate new meanings.
Keywords · Egyptian Blue, Madder, Polychromy, Pigment, Pliny the Elder.

1. Introduction

It has been long established that the study of the materiality of works 
of art may provide valuable insights into their broader significance. 

This is certainly true when approaching the study of ancient painting in 
the areas surrounding the Mediterranean basin. Research on the original 
appearance of ancient works of art, with the multifaceted interpretations 
of the word ‘original’, have been ongoing for over two centuries.  1 Un-
derstanding an object requires knowledge of its physical history, which 

gverri@artic.edu, The Art Institute of Chicago, United States of America.
hbrek@eie.gr, Institute of Historical Research, National Hellenic Research Founda-

tion, Athens, Greece.
* In the printed version the names of the two authors have been inverted by mistake. 
The authors wish to thank Clarissa Blume, who has independently analyzed and pub-

lished the portrait of Psyche (Blume 2015), and Ioanna Mennenga for sharing her study 
of the sculpture. The authors are also grateful to Katerina Kostanti for her suggestion 
to study the ivory duck.

1 Østergaard 2019.
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is often complex, including aspects of production, uses, burial, rediscov-
ery, new uses, and so on. Archaeological objects are more often than 
not fragmentary and removed from their original context. The study 
of their original appearance (meaning, in the context of this paper, their 
appearance immediately after production, or, more generally, during 
their active use in antiquity, and therefore prior to burial) is hindered 
by their general poor conditions, where most of the original surface is 
lost, degraded and changed. As we interpret the scant remains of ancient 
surfaces, we constantly refine, and re-define, our understanding of their 
elusive original appearance. If a distinction can be made between ‘bi-di-
mensional’ (panel paintings, wall paintings, etc.) and ‘three-dimensional’ 
(sculpture, reliefs, etc.) painting, it appears that, among three-dimension-
al objects, large-scale, marble statuary in Greece and Rome is one of the 
least well-preserved examples, with often only submillimetric surviving 
remnants of paint ; therefore, understanding their original appearance is 
a task fraught with difficulties.

As sculpture was painted, it can be confidently said that in antiquity ma-
terial technical aspects of sculpture and painting are indivisible from icon-
ographic and stylistic aspects. Understanding one without the other only 
provides a partial picture of the functions and aesthetics of ancient sculp-
ture. Understanding how objects were made can shed light on aspects 
of original appearance, patronage, artistic practice, intent, function, uses 
and their changes, diversity, and trade among others. How do we inter-
pret the appearance, significance and meaning of the presence of a partic-
ular colour if we are unsure which colour originally adorned a sculpture ? 
Material studies can also aid in the interpretation of the origins and de-
velopments of painting traditions, as will be discussed later in this paper.

For the purpose of this discussion, materiality can be subdivided into 
at least two main categories : the individual physical materials used in art 
production and the techniques used to manipulate and apply them. Paint-
ing techniques encompass general definitions, such as a fresco or a secco, 
describing the manner of application of pigment, but also include more 
complex aspects of painting production, including pigment particle size, 
concentration, distribution, layering, translucency, or burnishing. Pig-
ments alone and their application techniques, however, do not make a 
painted work of art. Intangible aspects, including artistic talent, play a key 
role. Unfortunately, artist talent is an unquantifiable and unqualifiable en-
tity. The provision of a few examples of the complexities of ancient paint-
ing techniques, through select case studies, is the main topic of this paper.

It will be argued that the study of the painting technique and all its 
complexities plays a pivotal role in understanding ancient art. It will also 
be emphasized that oversimplification, in an attempt to classify artistic 
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production, may result in a misleading characterization of its original ap-
pearance and therefore perception and understanding.

For example, the presence of a particular pigment on a sculpture does 
not necessarily imply that the pigment was originally visible as we see 
it today. Changes may have occurred, including loss of the uppermost 
paint layers, or degradation of organic and inorganic components result-
ing in changes in colour, saturation, gloss, etc., that make the interpreta-
tion of what is visible on the surface difficult, and the assessment of the 
elusive original appearance often impossible. Traces of red ochre, for in-
stance, are often found on sculpture on the hair, eyes and other features, 
as observed on the 1st C. bce caryatid at the Archaeological Museum in 
Istanbul (inv. 1189 T).  1 This does not necessarily imply that areas where 
this pigment is visible today were uniformly coloured red, because, as 
mentioned, the uppermost layers may be lost. In the case of the Istan-
bul caryatid, the red colour may have only been used as a preparatory 
layer for the application of a now-lost paint layer. In the absence of any 
additional evidence, interpretations of the original function of the red 
pigment will remain speculative. It can be noted here that red ochre, in 
particular, tends to survive more often than other pigments, perhaps due 
to its ubiquitous use, inherent stability, and minute particle size, which 
makes it an ideal candidate to survive in porous substrates.

2. The importance of materiality in antiquity

The importance of painting in antiquity cannot be overestimated. Like-
wise, the importance of materials and painting techniques is evident 
when investigating ancient primary sources. In his Natural History, Pliny 
tells us about the role of painting in antiquity, providing us with an early 
history of ancient art. Furthermore, he crucially provides us with a his-
tory of painting materials and painting techniques.  2 However, building 
his knowledge on previous scholarship (perhaps from the Xenocrates 
mentioned below), Pliny is primarily a natural historian. It is worth no-
ticing that the first discussion on art history that has come down to us is 
born from a discussion on materiality, between a book on metals (NH 34) 
and one on stones (NH 36).

What we know about ancient painters’ practices is second hand at 
best. In some instances, it was already second hand for Pliny : « It must 

1 Less commonly, traces of other pigments are also found, as in the case of the yel-
lows, blues and pinks of the so-called Alexander sarcophagus in the same museum (IN 
370).

2 See in this volume the rich overview by Agnès Rouveret, who takes into consider-
ation both these aspects of Pliny’ treatment of painting.
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suffice therefore, in some cases, to name the artist in a cursory manner 
only, and with reference to the account given of others » (NH 35.53).  1 His 
descriptions testify to the existence of eminent individuals who, accord-
ing to the ancient historian, introduced innovations not only from a sty-
listic viewpoint, but also for their special use of materials. For example, 
we hear about Antigonus and Xenocrates, who « have written on the art 
of painting » (NH 35.68). We also hear about Eupompus, whose reputa-
tion was so high, that « he established a school of painting » (NH 35.75). 
Apelles of Kos went so far as to « publish some treatises on the principles 
of art » (NH 35.79). Even Euphranor « composed some treatises also upon 
symmetry and colour » (NH 35.129). The art of painting and the materials 
used for painting are discussed by Pliny and his predecessors. We hear 
from him that materials have been discussed by the Greeks in a « great 
number of volumes » : « It remains for me to describe the various kinds of 
earths and stones ; a still more extensive series of subjects, each of which 
has been treated of, by the Greeks more particularly, in a great number 
of volumes » (NH 35.1).

The importance of materials is in fact one of the first things discussed 
by Pliny in Book 35. He is clearly highly interested in materials and their 
properties, but nonetheless he makes an explicit reference to their im-
portance for painting. Pliny reports on the care taken by artists in sourc-
ing and using specific materials for specific purposes, with reference to 
their use of blacks : « Polygnotus and Micon, the most celebrated painters 
of Athens, made their black from grape-husks, and called it “tryginon”. 
Apelles invented a method of preparing it from burnt ivory, the name 
given to it being “elephantinon” » (NH 35.42).

Pliny also clarifies that without the use of usta, shadows cannot be 
made (NH 33.159f. and 35.38). Usta in this case refers to an iron oxide of 
dark brown-purplish colour obtained by heating a yellow ochre named 
sil marmorosum (hard as marble, NH 33.158). Likely indigo (indicum) is also 
listed as a candidate for incisures, which Pliny defines as the division 
of shadows from light (NH 33.163). How does all this translate into the 
archaeological record available to us ? These are only few examples eluci-
dating the complexities of painting techniques, as they were understood 
by the ancient viewer. If we are to expect usta and indicum in shadows 
and incisures, respectively, what other painting materials may we expect 
in them ? How were they applied ? Also, what about other parts of paint-
ings, such as skin tones, drapery, hair, eyes ? It should also be quite clear 
at this stage that we are talking about painting techniques, in the proper 
plural sense, as different artists and schools of practice may have used 

1 Pliny’s passages are cited in the translation by Bostock, Riley 1855.
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different approaches to painting. Techniques may be related to different 
substrates (e.g., marble, wood, clay, plaster), to diverse geographical loca-
tions with local traditions and influences, and they also reflect (or drive) 
changing styles in different periods. As style and iconography change 
through time and location, so we can expect of painting techniques.

We are more fortunate with bi-dimensional paintings, of which better-
preserved examples survive, including celebrated paintings in ancient 
Macedonia.  1 Through the study of these examples it may be possible to 
extrapolate general trends that can inform the interpretation of less fortu-
nate cases, where only a few grains of pigment survive. These examples 
may also shed light on the relationships between different forms of paint-
ing : is there a material and technical relationship between a wall painting 
and a painted marble sculpture ? Can really one inform on the other ?

3. The diffusion of painting techniques

In spite of the scant survival of the original corpus of ancient painting, 
we can speculate that the iconography and style of prominent examples 
of paintings – in this case the masterpieces created by the greatest paint-
ers of their time, elected for the few – reached the artistic workshops 
that operated for the masses, so to speak, by means of imitation/emula-
tion/re-creation. As for iconography and style, painting techniques are 
likely to have trickled down from the great, influential masters to other 
artists, at first within ancient Greece and then in ancient Rome and its 
provinces, similarly to how ancient Greek sculpture was admired, emu-
lated and re-created in ancient Rome.  2 Other theories, such as trickle-up 
or trickle-across, should also be considered, alongside all their combina-
tions, where inspiration/emulation follow more complex paths across 
artistic centers, playing entangled roles in the development of ancient 
painting techniques. However, as what we are mostly left with are paint 
fragments, our task is to reconstruct bottom-up the painting techniques 
through analysis of the available examples as well as through compari-
sons with primary literary sources and archaeological data, among other 
evidence. One point that also needs to be kept in mind is : how represen-
tative can be the study of one, or a few, paintings, for the understanding 
of painting techniques and their variability ?

4. Methodology

In order to illustrate the complexities of painting techniques and their 
interpretation, it is helpful to focus on specific elements. This paper will 

1 Brecoulaki 2006. 2 Bergmann 1995.
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discuss two examples : how (1) the whites of the eyes, or sclera, and (2) 
skin tones are represented in ancient painting. Among the multitudes 
of scientific techniques involved in the study of ancient art, this dis-
cussion will focus on two imaging techniques commonly used for the 
analysis of ancient polychromy : visible-induced luminescence (VIL), 
which shows the presence of Egyptian blue  1 – the most commonly 
used blue pigment in antiquity – and ultraviolet-induced luminescence 
(UIL), which may reveal the presence of madder, a plant extract and 
a commonly used pink-red-purple colour. In the VIL image, Egyptian 
blue will show as glowing white against a grey background ;  2 the UIL 
image can instead visualize how madder was used, through its charac-
teristic orange/pink glow.  3 The selection of these imaging techniques 
is based on their ability to indicate the presence of these two pigments, 
even in cases where they are not visible to the naked eye. In addition, 
and crucially, they provide distribution maps of materials, shedding 
light on how pigments are applied, which is one characteristic trait of 
painting techniques. Finally, they are two readily available techniques 
that are easy to employ. In sum, they are good candidates to efficient-
ly explore a large number of examples, spanning several centuries, to 
study origins, developments and variations in painting technique. As 
our understanding of ancient painting techniques is based on examples, 
the more case studies are investigated, the more statistically significant 
the conclusions will be.

5. Painting the whites of the eyes

A focal feature of the representation of the human form, eyes often re-
ceive a great deal of attention by artists. In antiquity, eyes and other 
body features were recognized as vehicles for the expression of ethical 
traits of the soul. As Plutarch puts it clearly in the Life of Alexander :

just as painters get the likenesses in their portraits from the face and the expres-
sion of the eyes, wherein the character shows itself, but make very little account 
of the other parts of the body, so I must be permitted to devote myself rather to 
the signs of the soul in men, and by means of these to portray the life of each, 
leaving to others the description of their great contests. (Alex. 1)

He also adds that :

1 As discussed in more detail later in this paper, Egyptian blue has been commonly 
found in the white of the eyes and in mixture with other pigments to create a variety of 
hues (Verri 2009a ; Verri, Saunders 2014). 2 Verri 2009a.

3 de La Rie 1982. For details on the experimental apparatus used in this study, see 
Verri, Opper, Lazzarini 2014. 
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The outward appearance of Alexander is best represented by the statues of him 
which Lysippus made, and it was by this artist alone that Alexander himself 
thought it fit that he should be modelled. For those peculiarities which many of 
his successors and friends afterwards tried to imitate, namely, the poise of the 
neck, which was bent slightly to the left, and the melting glance of his eyes, this 
artist has accurately observed. Apelles, however, in painting him as wielder of 
the thunder-bolt, did not reproduce his complexion, but made it too dark and 
swarthy. (Alex. 4)  1

The pseudo-Aristotelian treatise Physiognomonica gives us more details 
about the role of the eye to understand character as it was understood 
in ancient physiognomics. We are told that the brave and stout-hearted 
man, that of easy disposition, and the charitable individual have « bright » 
eyes , while the coward has « weak » eyes and the insensitive displays 
« pale and dull » eyes (Physiogn. 807a32-807b28). Lions also have « bright » 
eyes (812b4-6), while panthers have « pale » eyes, as their appearance is 
more « female, except in the legs » (809b37-810a1). According to the phi-
losopher, the shameless man has « wide-open, clear and flaming » eyes, 
while the orderly man has « black lack-luster » eyes (807b29-808a2). In line 
with his other viewpoints, he also claims that the low-spirited man has 
« dry and weak » eyes, while the sensual man has « bright, appetitive and 
gleaming » eyes (812b6-12).  2 Establishing whether ancient painters had 
any knowledge of theories of physiognomics is difficult ; however, simi-
lar ideas, which attempted at establishing a direct relationship between 
moral character and physical appearance, might have found to some ex-
tent their way in the painting tradition, as pointed out by Plutarch in his 
comments on Alexander’s portraits reported above.

But what do we know about how eyes are painted ? Since 2009, VIL 
imaging has highlighted the frequent use of Egyptian blue mixed with 
white pigments to represent the white of the eyes.  3 Within a Graeco-
Roman context, this technical trait may be regarded as an expedient to 
increase the naturalism of the eye for mimesis.  4 Conversely, it could also 
have been a way to reduce the effect of a yellowish white pigment and 
act as an optical brightener. According to current knowledge, the prac-

1 Plutarch’s passages are cited in the translation by perrin 1914, pp. 225 and 231 re-
spectively. 

2 On ancient physiognomonic treatises see Brecoulaki 2015a and Brecoulaki 2015b. 
The passages from Pseudo-Aristotle’s Physiognomy are cited in the translation by Hett 
1936. 3 Verri 2009a and Verri, Opper, Lazzarini 2014.

4 The addition of coloured pigments, especially blue, is an intuitive practice common 
in painting to imitate the natural appearance of the eye. See for example the recent dis-
covery of the use of blue in the eyes of Raphael’s Galatea in Anselmi et alii 2020. 
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tice can be traced back at least to Pharaonic Egypt, with examples includ-
ing a set of lids of canopic jars at the Art Institute of Chicago dated to the 
15th C. bce (AIC 1892.38a-b) (Fig. 1) and the eyes of a goddess, carved into 
the quartzite sarcophagus of Tutankhamun’s tomb during the 14th C. bce 
(Fig. 2). In the case of the sarcophagus, it is unclear if the white paint 
layer covered the entire sclera or just the edges of the eye, potentially 
adding to the variability of this practice.  1

Prior to reaching ancient classical Greece, examples span from ancient 
Egypt to the Levant and Mesopotamia ; Fig. 3 (top) shows Egyptian blue 
in the eyes of a duck in hippopotamus ivory, dated to the 15th-14th C. bce 
and found in Mycenaean contexts, but likely a direct import of the Syro-
Palestinian region and now at the National Archaeological Museum in 
Athens (EAM P10553).  2 Fig. 3 (bottom) shows instead a 9th C. bce neo-As-
syrian head of a genius, now at the Art Institute of Chicago (AIC 1986.978). 
A similar distribution was observed by Jens Stenger and colleagues on an-
other 9th C. bce human-headed genius at the Yale University Art Gallery 
(YUAG 1845.1).  3 To the knowledge of the authors, the earliest example 
of the use of Egyptian blue in the whites of the eyes in a Greek context is 
the head of Apollo ( ?) from the Mausoleion at Halikarnassos, dated to the 
middle of the 4th C. bce and now at the British Museum (1857,1220.264) 
(Fig. 4), alongside a head from the Temple of Artemis at Ephesos.  4

1 Red/brown colour on both sides of the eye can also be clearly seen on the Rames-
side ostracon at the Louvre (N 498 ; N 496 ERR ; Drovetti n°317). (Minault-Gout 2002, 
pp. 22-23, fig. 10).  2 Krzyszkowska 1996.

3 Thavapalan, Stenger, Snow 2016.
4 Waywell 1978. Verri 2009a, fig. 6.

Fig. 1. Lid of a 15th C. bce canopic jar at the Art Institute of Chicago (AIC 
1892.38a-b). Gift of Henry H. Getty, Charles L. Hutchinson, and Norman W. 
Harris. Right : visible-induced luminescence image showing the presence of 

Egyptian blue in the whites of the eyes. Photo : G. Verri.
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However, research is constantly uncovering new occurrences. Certainly 
from the late 4th C. bce, this practice becomes common, and examples 
can be found across media in both ancient Greece and Rome.  1 While 
not all examples of ancient painting show the use of Egyptian blue in 
the white of eyes – for example the portrait of a man EA 74832 at the 
British Museum – this practice seems to have been widespread in the 
Graeco-Roman world.  2 A notable exception can be found in the 1st C. 
ce portrait of Psyche from Melos, now at the National Archaeological 
Museum in Athens (EAM 426) (Fig. 5).  3 Clear traces of a black pigment, 
likely a carbon-based black based on its strong absorption in the infrared 
range, can be seen in the proper right eye and hair. Based on the strong 
pink/orange luminescence in the UIL image, traces of madder are found 
on the chiton, which was therefore likely pink/red. Evidence for madder 
lake was also found in Psyche’s skin tones : the pink luminescence was 

1 On the use of Egyptian blue in Greek painting to depict the white part of the eye, 
see Brecoulaki et alii 2022 ; Verri, Opper, lazzarini 2014 ; Verri 2009a ; Verri 2009b.

2 Verri, Opper, Lazzarini 2014, fig. 10. 3 Mennenga 2008. 

Fig. 2. Detail from the 14th C. bce quartzite sarcophagus of Tutankhamen in the 
Valley of the Kings, Luxor, Egypt (KV 62). Right : visible-induced lumines cence 
image showing the presence of Egyptian blue in the whites of the eyes. Photo : 
G. Verri. Research undertaken in collaboration with the Getty Conservation 
Institute and the Egyptian Ministry of Tourism and Antiquities © 2009 J. Paul 

Getty Trust. 
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observed on her lips, philtrum, nostrils, alar grooves, upper and lower 
eyelids and, interestingly, the whites of the eyes. This last detail is of 
particular interest, as, while blue may be a more intuitive component 
for the representation of the white of the eye, pink was not expected. 
Was madder in Psyche’s eyes visible to the ancient viewer ? Or are paint 
layers missing ?

6. Painting the skin tones

Similarly to the rendering of the whites of the eyes, skin tones often 
show unexpected levels of complexity, as already observed on Psyche’s 

Fig. 3. (top) 14th-15th C. bce Syro-Palestinian ivory duck (EAM P10553), National 
Archaeological Museum, Athens © Hellenic Ministry of Culture and  Sports/
Hellenic Organization of Cultural Resources Development ; (bottom) detail 
from a 9th C. bce neo-Assyrian relief from Nimrud at the Art Institute of Chi-
cago (AIC 1986.978), George F. Harding Collection. Right (top and bottom) : 
visible-induced luminescence image show ing the presence of Egyptian blue in 

the eyes. Photos : G. Verri.
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portrait.  1 Since VIL has been applied to the study of ancient painting, it 
has become apparent that Egyptian blue was often a key component in 
the rendering of skin tones.  2

Analysis of the location of Egyptian blue within the paint layers rep-
resenting skin tones has revealed more and more examples showing a 
variety of uses in different contexts. When looking at the corpus of the 
mummy portraits from Graeco-Roman Egypt, for example, Egyptian blue 
is found on highlights, shadows as well as mid-tones, suggesting a high 
level of flexibility offered by this pigment to achieve different effects. The 
comparison among four ancient Egyptian mummy portraits provides a 
visual reference for some of the diverse uses of Egyptian blue in the skin 
tones and the lips.  3 One likely reason behind the use of a blue pigment 
mixed with other colours was to obtain a naturalistic effect, in which paint 
imitates various types of skin tones, as well as the qualities believed to 

1 See Blume 2015, pp. 49-56 for a discussion on Hellenistic sculpture and skin tones.
2 Verri 2009a ; Verri, Opper, Lazzarini 2014 ; Thiboutot 2020 ; Brecoulaki et alii 

2022.
3 Verri, Opper, Lazzarini 2014, fig. 10. See also several other examples in Svoboda, 

Cartwright 2020. 

Fig. 4. Mid-4th C. bce head of Apollo( ?) from the Mausoleion of Halikarnassos, 
British Museum (BM 1857.1220.264), Photo : G. Verri, © The Trustees of the 
British Museum. Right : visible-induced luminescence image showing the pres-

ence of Egyptian blue in the whites of the eyes. 
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Fig. 5. 1st C. bce portrait bust of Psyche from Melos at National Archaeological 
Museum, Athens (EAM 426). Right : Ultraviolet-induced luminescence im ages 
showing the presence of madder in the whites of the eyes, the nose and the 
mouth. Photo : G. Verri, © Hellenic Ministry of Culture and Sports/Hellenic  

Organization of Cultural Resources Development.
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be associated with them. Pseudo-Aristotle’s Physiognomics once more pro-
vides insights into the mind of the ancient viewers of art, for example :

Those who have a bright-red complexion are apt to be insane, for it is an exces-
sive heating of the parts of the body which produces a bright-red skin ; those 
who are excessively heated would naturally be insane. Those who have a ruddy 
colour about the breast are prone to ill temper : this is appropriate to that affec-
tion, for when men are enraged the parts about the chest burn ([Arist.] Physiogn. 
812a 23-8).  1

The reader is remanded to the full text of the treatise for more examples 
of the relation between skin tone and ethical values according to the 
writer. The mimetic effect of pigment mixtures, and in particular of skia-
graphia, was evident to the ancient viewer and even criticized by Plato, 
as art could deceive the common people, but of course not the philoso-
phers, into believing to have a real person before their eyes.  2 However, 
the rendering of skin tones was not aimed in all instances to imitate real 
human skin. Paint mixtures may have easily been formulated to reflect 
various needs, from the most realistic to the most idealized, similarly 
to how sculptural form may represent a real person, for instance for a 
portrait, or an idealized figure, for instance gods or goddesses. While 
Egyptian blue was not used in all mummy portraits, some intriguing 
trends potentially suggest that alongside a mimetic, naturalistic effect, 
the use of blue was also part of an older, established artistic practice, 
which provided directions on the combinations of pigments to be used 
to create shadows and those to be used for highlights, lips, eyes, etc., as 
in some sort of established painting tradition.

Once again in the case of the mummy portraits, it is interesting to no-
tice that in some instances Egyptian blue is found on the lower lip. Was 
painting the lower lip with Egyptian blue a ‘standard’ practice handed 
down for generations, or perhaps invented by a particular painter ? The 
gorgoneion painted on the Tomb of Agios Athanassios is another ex-
ample of the varying uses of this pigment for the skin tones and lips : 
in this instance the upper lip contains Egyptian blue.  3 Current scholar-
ship dates the use of Egyptian blue in skin tones to the classical period, 
as observed for the figure of Hypnos ( ?) on a mid-5th C. lekythos at 
the British Museum (Fig. 6). In this lekythos, the skin does not appear 
to be modulated and the distribution of the blue pigment extends be-
yond the outline of the figure, where there is no skin colour. While this 
piece would deserve closer attention and investigation, it is possible 
that a conservation intervention may have misplaced some pigment 

1 Translation by Hett 1936, p. 127. 2 Euron 2019 and Sassi 2020. 
      3 Brecoulaki et alii 2022, fig. 28. 
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outside of its boundaries ; the high sensitivity of VIL imaging reveals 
even scarce particles of Egyptian blue. Examples of varied applications 
of skin tones in Greek contexts include the figure of Eros from Potidea, 
where Egyptian blue is only found along the perimeter of the god (Fig. 
7). While the interpretation of isolated case studies remains problemat-
ic and potentially misleading (no colour is visible today, so was this per-
haps a tinted preparation for now lost paint layers, or simply a sketch ?), 
this particular use of Egyptian blue for the skin tones is not found on 
other figures of the same kline, adding to the challenges of interpreting 
fragmentary evidence.

As with the use of Egyptian blue in the whites of the eyes, the prac-
tice of adding this pigment to skin tones was observed in at least one 
example from Pharaonic Egypt. The skin of the goddess Hator, depicted 
on the southern wall of Tutankhamen’s tomb, is executed using paint 

Fig. 6. Mid-5th C. bce lekythos representing Thanatos and Hypnos carrying a 
corpse at the British Museum (BM 1857.1220.264). Right : visible induced lumi-
nescence image showing the presence of Egyptian blue in the skin tones of 

Hypnos. VIL Photo : G. Verri, © The Trustees of the British Museum.
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containing yellow ochre and small amounts of Egyptian blue (see Fig. 
8, where Hator’s foot can be seen on the bottom right).  1 In the same 
image, larger amounts of Egyptian blue can be seen on King Tutankha-
men’s white sandals. While the use of Egyptian blue in white paint is an 
established fact, more examples will allow us to determine if the pres-
ence of Egyptian blue in Hator’s skin tones is intentional or accidental 
(e.g., contamination of a yellow pigment).

1 Wong et alii 2012.

Fig. 7. Second half of the 4th C. bce painted kline from the Macedonian tomb 
of Potidaia, National Archaeological Museum, Thessaloniki. Right : visible-in-
duced luminescence image showing the presence of Egyptian blue in the wings 
and skin tones. Photo : G. Verri. © Hellenic Ministry of Culture and  Sports/

Hellenic Organization of Cultural Resources Development.

Fig. 8. Detail from the 14th C. bce south wall painting in Tutankhamen’s tomb 
in the Valley of the Kings, Luxor, Egypt (KV 62). Right : visible-induced lumi-
nescence image showing the presence of Egyptian blue in the skin tones of the 
feet of the goddess Hator and in the white sandals of the King. Research under-
taken in collaboration with the Getty Conservation Institute and the Egyptian 

Ministry of Tourism and Antiquities © 2009 J. Paul Getty Trust. 
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7. Conclusions

In-depth analysis of specific aspects of ancient painting techniques 
– namely, those used for eyes and skin tones – has revealed levels of 
complexity with respect to choices of materials, adherence to long es-
tablished traditions from Pharaonic Egypt, and innovations likely intro-
duced to meet the requirements of Greek and Roman cultural and tech-
nical developments.

Examination of a more statistically significant number of case stud-
ies should help to elucidate the various reasons behind such techni-
cal choices. It is in fact reasonable to consider that technical traits, not 
less than stylistic choices, played fundamental roles in the creation of 
a work of art and in conveying its meaning. Some forms of artistic cre-
ation received close attention by ancient scholars who scrutinized their 
function in society. For example, in Republic Book 3, Plato discusses 
narrative (diegesis) in the broad sense of discourse that communicates 
information and he is driven by keen insight and concern for the im-
pact of storytelling on Greek audiences ; written and oral narrative was 
indeed a powerful tool in Greek culture. Now painting, sculpture, and 
art in general were equally predominant in Greek culture and played 
a key role in public and private life owing to their telling stories and 
communicating information in the broadest sense.  1 Unfortunately, no 
detailed ancient analysis of the function of different types of polychro-
my survives. Stylistic and technical aspects likely fulfilled a function in 
communicating information, which was immediately readable by the 
ancient viewer, who could decipher the code. While all figural painting 
can be defined as mimetic in nature, as it imitates life, from the avail-
able evidence it appears that there were varying painting traditions and 
evidence for this has been discussed.  2

As a more general conclusion, aspects of painting techniques such as, 
for example, the use of blue in the whites of the eye or in the skin tones, 
could be interpreted as a Greek-specific technical development to create 
more lifelike paintings and sculptures in an attempt to improve a mi-
metic experience. However, this analysis has shown that at least some of 
the painting techniques observed in Greek works of art have in fact an-
cient roots, in particular, likely, in ancient Egypt. Painting techniques are 
part of an artistic continuum, in which traditions are followed as well as 
transformed, taking new meanings in the cultural contexts in which they 
evolve. Greek and Roman artists likely adapted existing techniques to 

1 Halliwell 2012. 2 Blume 2015 ; Østergaard 2010.
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their own needs and artistic expressions. This process creates a uniquely 
Graeco-Roman phenomenon that is not, so to speak, parthenogenetic, 
but rather is a metamorphosis through a cultural and phenomenological 
evolution of painting techniques. When looking at a painted surface, it is 
likely that the ancient viewers could read the references and/or innova-
tions made by particular schools of painting ; they could disentangle and 
interpret iconographic, stylistic and technical aspects, all of which com-
municated information.

The intertwined relationship between materials, techniques, style, 
iconography and, more generally, meaning, makes it impossible to in-
vestigate painted surfaces without taking all these aspects into consider-
ation at the same time. Materiality is an indivisible and substantial part 
of ancient art. 

*
This research is part of the project Alchemy in the Making : From Ancient Babylonia via 
Graeco-Roman Egypt into the Byzantine, Syriac, and Arabic Traditions (acronym AlchemEast) 
and of the prin research project Material and Visual Culture of Science : A Longue Durée Per-
spective, University of Pisa Unit. The AlchemEast project has received funding from the 
European Research Council (erc) under the European Union’s Horizon 2020 research 
and innovation programme (grant agreement no. 724914).

Bibliography

Chiara Anselmi, Manuela Vagnini, Claudio Seccaroni, Michela Az-
zarelli, Tommaso Frizzi, Roberto Alberti, Mallio Falcioni, Anto-
nio Sgamellotti, Imaging the antique : unexpected Egyptian blue in Raphael’s 
Galatea by non-invasive mapping, « Rendiconti Lincei, Scienze Fisiche e Natu-
rali », xxxi, 2020, pp. 913-917.

Bettina Bergmann, Greek Masterpieces and Roman Recreative Fictions, « Harvard 
Studies in Classical Philology », xcvii, 1995, pp. 79-120.

Clarissa Blume, Polychromie hellenistischer Skulptur. Ausführung, Instandhaltung 
und Botschaften, Petersberg, Ihmof, 2015.

John Bostock, Henry T. Riley, transl., Pliny the Elder, the Natural History, 6 
vols., London, Taylor and Francis, 1855.

Hariclia Brecoulaki, La peinture funéraire de Macédoine : emplois et fonctions de 
la couleur ive-iie s. av. J.-C, Athens, Institute of Historical Research, National 
Hellenic Research Foundation, 2006.

Hariclia Brecoulaki, Saisir la ressemblance ou surpasser le modèle ? La représenta-
tion de la figure humaine dans la peinture grecque et la tradition du portrait peint 
dans l’Égypte gréco-romaine, in D’Alexandre à Auguste. Dynamiques de la création 
dans les arts visuels et la poésie, colloque organisé à l’inha, Paris, 10-12 Mai 2012, 
edited by Pascale Linant De Bellefonds, Evelyne Prioux, Agnès Rouveret, 
Rennes, Presses Universitaires de Rennes (Archéologie & Culture), 2015a, pp. 
84-95.

Hariclia Brecoulaki, Greek Painting and the Challenge of Mimesis, in A Compan-



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

giovanni verri · hariclia brecoulaki68

ion to Ancient Aesthetics, edited by Pierre Destrée, Penelope Murray, Malden-
Oxford, Wiley-Blackwell, 2015b, pp. 218-236.

Hariclia Brecoulaki, Giovanni Verri, Anne Marie Guimier-Sorbets, 
Linda Avlonitou, Eclectic uses of Egyptian blue in Greek painting : A versatile 
painting material, in Archaeology of colour, technical art history studies in Greek 
and Roman painting and polychromy, edited by Hariclia Brecoulaki, Athens, In-
stitute of Historical Research, National Hellenic Research Foundation, 2022 
(« melethemata series ») (forthcoming).

René de La Rie, Fluorescence of Paint and Varnish Layers (Part i), « Studies in Con-
servation », xxvii, 1, 1982, pp. 1-7.

Paolo Euron, Art, Beauty and Imitation in Plato’s Philosophy, Ch. 1 of Paolo Eu-
ron, Aesthetics, Theory and Interpretation of the Literary Work, Leiden, Brill, 2019.

Stephen Halliwell, Diegesis-Mimesis, in Handbook of Narratology, edited by Pe-
ter Hühn, Jan Christoph Meister, John Pier, Wolf Schmid, Berlin-New York, 
de Gruyter, 2014, pp. 129-137.

Walter Stanley Hett, ed. and transl., Aristotle, Minor works : On colours, On 
things heard, Physiognomics, On plants, On marvelous things heard, Mechanical 
problems, On indivisible lines, The situations and names of words, On Melissus, 
Xenophanes, and Gorgias, Cambridge, ma, Harvard University Press, 1936.

Olga Krzyszkowska, Asine Chamber Tomb I :2 : The Ivories, in Asine III : Supple-
mentary Studies on the Swedish Excavations 1922-1930, 45 :1, edited by Robin 
Hägg, Gullög C. Nordquist, Berit Wells, Stockholm, Åströms, 1996, pp. 81-90.

Ioanna Mennenga, Psyche Stasimes zugatros Staismou (in Greek), « To Mousei-
on », vi, 2006-2008, pp. 47-58.

Anne Minault-Gout, Carnets de pierre : l’art des ostraca dans l’Égypte ancienne, 
Paris, Hazan, 2002.

Maria Michela Sassi, The Indiscreet Charm of Brightness : from Early Greek 
Thought to Plato, in Colour Psychology in the Graeco-Roman World, edited by 
Katerina Ierodiakonou, Vandœuvres, Fondation Hardt, 2020 (« Entretiens sur 
l’Antiquité Classique », lxvi), pp. 5-41.

Jan Stubbe Østergaard, The Sciarra Amazon Investigation : Some Archaeological 
Comments, in Tracking Colour. The Polychromy of Greek and Roman Sculpture in 
the Ny Carlsberg Glyptotek. Preliminary Report 2, edited by Jan Stubbe Øster-
gaard, Copenhagen, 2010, pp. 50-58, http ://www.glyptoteket.dk/sites/de-
fault/files/tracking-colour_report02_2010.pdf, accessed. 2022/08/22.

Jan Stubbe Østergaard, “Reconstruction” of the polychromy of ancient sculpture : 
a necessary evil ?, « Techne », xlviii, 2019, pp. 110-119.

Bernadotte Perrin, transl., Plutarch, Lives, vol. 7 : Demosthenes and Cicero, Alex-
ander and Caesar, Cambridge, ma, Harvard University Press, 1914.

Marie Svoboda, Caroline C. Cartwright (eds.), Mummy Portraits of Ro-
man Egypt : Emerging Research from the appear Project, Los Angeles, Getty Mu- 
seum, 2020, http ://www.getty.edu/publications/mummyportraits/, accessed 
2022-09-07.

Shiyanthi Thavapalan, Jens Stenger, Carol Snow, Color and Meaning in 
Ancient Mesopotamia : The Case of Egyptian Blue, « Zeitschrift für Assyriologie 
und vorderasiatische Archäologie », cvi, 2, 2016, pp. 198-214.



Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

pigments in greek and roman painted surfaces 69

Gabrielle Thiboutot, Egyptian Blue in Romano-Egyptian Mummy Portraits, in 
Mummy Portraits of Roman Egypt : Emerging Research from the appear Project, 
edited by Marie Svoboda, Caroline Cartwright, Los Angeles, Getty Museum, 
2020, https ://www.getty.edu/publications/mummyportraits/part-one/5/. 
Accessed Nov. 2, 2022.

Giovanni Verri, The Spatially Resolved Characterization of Egyptian Blue, Han 
Blue and Han Purple by Photo-Induced Luminescence Digital Imaging, « Analytical 
and Bioanalytical Chemistry », cccxciv, 2009a, pp. 1011-1021.

Giovanni Verri, The application of visible-induced luminescence imaging to the ex-
amination of museum objects, « Proceedings of spie, the International Society 
for Optical Engineering », 7391, 2009b, pp. 7391051-1391063.

Giovanni Verri, David Saunders, Xenon Flash for Reflectance and Luminescence 
(multispectral) Imaging in Cultural Heritage Applications, « The British Museum 
Technical Bulletin », viii, 2014, pp. 83-92.

Giovanni Verri, Thorsten Opper, Lorenzo Lazzarini, In picturae modum 
variata circumlitio ? The reconstruction of the polychromy of a Roman ideal female 
head (Treu Head), in Diversamente bianco, la policromia della scultura romana, ed-
ited by Paolo Liverani, Ulderico Santamaria, Roma, Quasar, 2014, pp. 149-183.

Susan Walker, Ancient Faces, London, bmp, 2000.
Geoffrey Waywell, The Free-Standing Sculptures of the Mausoleum at Halicar-

nassus, London, bmp, 1978.
Lorinda Wong, Stephen Rickerby, Alan Phenix, Amarilli Rava, Rasha 

Kamel, Examination of the wall paintings in Tutankhamen’s Tomb : Inconsisten-
cies in original technology, « Studies in Conservation », lvii, 1, pp. S322-S330.



Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

https://doi.org/10.19272/202310501004 · «technai», 14, 2023
http://technai.libraweb.net

submitted: 9.10.2022 · reviewed: 14.11.2022 · accepted: 28.11.2022

CERTAMEN ARTIS AC NATURAE . 
COULEURS ET MATIÈRES 

DANS LA DÉFINITION PLINIENNE 
DE LA PEINTURE 

(HISTOIRE NATURELLE ,  LIVRE 35)

AgnÈs Rouveret

Abstract · Certamen artis ac naturae. Colours and Materials in Plinian Definition 
of Painting (Histoire Naturelle, livre 35) · The aim of this paper is to reconsider 
the definition of painting in terms of colours and materials as it appears in books 
33 and 35 of Natural History, in order to highlight its connection to the main 
part of Pliny the Elder’s treatment of the history of the art of painting and of 
the famous, mostly Greeks painters in the Graeco-Roman world. In the second 
part, special emphasis is laid on other topics such as the “invention” of light and 
shades and the contrast between line and colour, which correspond to a set of 
criteria elaborated in the first Greek treaties about the history of the visual arts, 
dating back from the end of the fourth century and the third century bc, which 
are embedded in the Plinian narrative. To what extent and in which ways is the 
issue about colour and the distinctive palette of the famous painters inserted 
in the multi-layered definition of the art of painting that is outlined in Pliny’s 
chapters ? More generally, can we find in the archaeological remains dating back 
from the 4th century bc to the 1st century ad a resonance of the colour palette 
used in the ancient masterpieces, which are irreparably lost ?
Keywords · Pliny the Elder, colores floridi and austeri, Light and Shades, Pig-
ments, atramentum.

Introduction

Dans la première partie du livre 35 dédiée à la peinture (§§ 2-150), 
Pline l’Ancien, après avoir souligné le prestige dont elle a joui 

à Rome (honos picturae), notamment grâce à l’art des portraits,  1 et à 
son rôle dans la célébration des victoires, dont une des conséquences 

a.rouveret@wanadoo.fr, Professeur émérite à l’université Paris Nanterre, France.
1 L’insistance sur le prestige passé de la peinture renforce le thème de la décadence 

de l’art contemporain qui conclut l’introduction en 35, 28 (de dignitate artis morientis). 
Le même thème est développé dans le livre 34, 5 pour la sculpture en bronze mais sa 
portée est nuancée par le reuixit ars (34, 52). Dans la suite de l’article, la référence à Pline 
l’Ancien est abrégée en Pline. 



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

agnès rouveret72

est la valorisation officielle des tableaux grecs dans l’espace de la cité,  1 
commence son exposé par la présentation des pigments utilisés par les 
peintres, à l’exception de ceux composés de substances métalliques (De 
pigmentis praeter metallica), qui sont décrits pour l’essentiel dans le livre 
33.  2

Pline souligne lui-même à propos des deux livres précédents la com-
plexité de son propos. Il s’agit d’entrelacer et de traiter conjointement 
les différents domaines d’activité dans lesquels ces ressources naturelles 
sont utilisées : l’immense domaine de la médecine ; les ‘secrets des ate-
liers’ (officinarum tenebrae) et la ‘minutieuse précision’ des praticiens de 
l’art, ciseleurs, sculpteurs et teinturiers (morosa caelandi fingendique ac 
tinguendi subtilitas).  3

Son plan reste identique dans le livre 35. L’exposé sur les peintres cé-
lèbres est précédé par l’histoire des matériaux et des techniques liés à la 
production et à la commercialisation des pigments qui produisent les 
couleurs, dont la variété est à l’image de la grandeur de l’empire, mais 
dont la quête effrénée par ses contemporains entraîne une exploitation 
excessive et une perte des savoirs hérités des anciens, indispensables à 
l’appréciation des œuvres d’art.  4

Dans cette première section où l’art pictural est appréhendé dans sa 
matérialité, Pline met cependant en exergue deux passages annoncia-
teurs des développements à venir sur l’histoire des peintres célèbres de 
l’époque classique, dont les œuvres en grand nombre faisaient partie des 
collections de l’Urbs. Pline en retrace les richesses accumulées depuis 
l’époque républicaine jusqu’à celles du Forum Pacis, expression monu-
mentale de la victoire flavienne sur la Judée, dont l’Histoire naturelle peut 
apparaître, à bien des égards, comme le guide.

Encadrant rhétoriquement la liste des pigments, ces deux passages 
évoquent successivement l’ars et l’artifex qui élaborent la matière (mate-
ria) qu’offre la nature. Sources de nombreux commentaires, ils ont joué 
un rôle important dans l’histoire des savoirs sur la peinture grecque et 
romaine et sur le rôle de l’Histoire naturelle dans leur élaboration.

Dans le premier (35, 29), Pline définit les procédés de la peinture (ratio 
pingendi), en les inscrivant dans la durée jusqu’à l’‘invention’ du modelé 

1 NH 35, 24 (prise de Corinthe, en 146 av. J.-C., par Mummius), Strab. 8, 6, 23 (381) ; 
pour d’autres auteurs (Liv. 25, 40, Plut. Marcellus 21), la prise de Syracuse par Marcellus, 
en 212 av. J.-C., marque ce tournant.

2 NH 33, 79 (auripigmentum) ; 86-91(chrysocolla) ; 114-117 (minium) ; 158-160 (sil) ; 161-163 
(caeruleum) ; Croisille 1985.  3 NH 35, 1. 

4 Naas 2002 ; Naas 2006 ; Bradley 2009 ; Citroni Marchetti 2011, pp. 72-99, 172-
192 ; Citroni Marchetti 2019 ; Anguissola, Grüner 2020 ; Faedo 2020 ; Papini 2020 ; 
Wharton 2020.
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des ombres et des lumières, et de l’expression de l’éclat lumineux, qui, 
selon lui, donne à l’art sa véritable autonomie, ce qui introduit une cou-
pure décisive et comme on le verra, irréversible, dans l’histoire de la 
peinture grecque et romaine présentée dans la suite de son ouvrage.   1

Dans le second (35, 50),  2 Pline souligne qu’Apelle et trois de ses 
contemporains (Aétion, Mélanthios et Nicomaque)  3 ont peint leurs 
chefs-d’œuvre avec un nombre limité de pigments, et dénonce la sura-
bondance de matériaux précieux, sophistiqués et exotiques, que l’on ob-
serve dans la peinture murale de son temps. Inspirées par l’attrait du luxe 
et de l’ostentation, ces nouvelles modes n’ont donné naissance à aucune 
œuvre digne de mémoire.

La composition d’ensemble de cette première partie de l’exposé de 
Pline repose certes sur un souci de clarté. Mais n’indique-t-elle pas aussi 
que le naturaliste entend tisser des liens plus subtils entre les deux fa-
cettes de l’histoire de la peinture grecque et romaine qu’il propose à son 
lecteur ?

On le sait, l’œuvre encyclopédique de Pline l’Ancien reste une source 
majeure pour la connaissance des premiers auteurs de traités sur l’art 

1 Tandem se ars ipsa distinxit et inuenit lumen atque umbras, differentia colorum alterna 
uice sese excitante. Postea deinde adiectus est splendor, alius hic quam lumen. Quod inter 
haec et umbras esset, appellarunt tonon, commissuras uero colorum et transitus harmogen. 
« L’art finit par acquérir sa propre autonomie et découvrit la lumière et les ombres 
qui permettent l’exaltation réciproque des couleurs par leur contraste. Puis vint 
s’ajouter l’éclat, autre valeur encore que la lumière. Ce qui les sépare de l’ombre, on 
l’appela tonos (tension), l’endroit où les deux couleurs se rencontrent et passent de 
l’une à l’autre harmogè (harmonisation) » ; pour la traduction de l’expression alterna 
uice sese excitante, voir Bertrand 1893, p. 154 ; sur la terminologie critique du modelé 
des ombres et des lumières, je me permets de renvoyer à Rouveret 20142, pp. 39-59 
et Postface, pp. 583-597.

2 Quattuor coloribus solis immortalia illa opera fecere – ex albis Melino, e silaciis Attico, ex 
rubris Sinopide Pontica, ex nigris atramento – Apelles, Aetion, Melanthius, Nicomachus, cla-
rissimi pictores, cum tabulae eorum singulae oppidorum uenirent opibus. Nunc et purpuris in 
parietes migrantibus et India conferente fluminum suorum limum, draconum elephantorumque 
saniem nulla nobilis pictura est. Omnia ergo meliora fuere, cum minor copia. Ita est, quoniam, ut 
supra diximus, rerum, non animi pretiis excubatur. « C’est seulement avec quatre couleurs 
qu’Apelle, Aétion, Mélanthios, Nicomaque, peintres célèbres entre tous, ont fait ces 
œuvres immortelles, pour les blancs, le melinum ; pour les ocres, le sil Attique ; pour les 
rouges, la sinopis du Pont ; pour les noirs, l’atramentum ; et pourtant chacun de leurs ta-
bleaux se vendait au prix des trésors de cités entières. Mais maintenant que les pourpres 
font leur apparition sur les parois et que l’Inde nous apporte le limon de ses fleuves, la 
sanie de ses reptiles et de ses éléphants, il n’est plus de renommée dans le domaine pic-
tural. Tout était donc meilleur au temps où les ressources étaient moins abondantes. Il 
en est ainsi comme nous l’avons dit plus haut, parce que c’est à la valeur matérielle, et 
non à la valeur spirituelle, que l’on est attentif », trad. J.-M. Croisille. 

3 Nicomaque devait être plus âgé qu’Apelle d’une vingtaine d’années, Aétion était un 
peu plus jeune. Pline réitère son jugement sur Apelle en NH 35, 92.
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grec, composés entre la fin du ive siècle et le iiie siècle av. J.-C. Les prin-
cipaux auteurs furent l’historien Douris, tyran de Samos vers 300 av. J.-
C., et deux sculpteurs, Xénocrate d’Athènes, formé à l’école de Lysippe, 
et Antigone de Carystos, actif à la cour de Pergame, qui avait repris et 
enrichi l’œuvre critique de Xénocrate.  1 Dans le texte plinien, leur pré-
sence se manifeste sous deux formes, marquées l’une et l’autre par la 
pensée d’Aristote et de ses disciples, notamment Théophraste. La pre-
mière est une trame théorique qui sous-tend le classement des meilleurs 
peintres et sculpteurs, la seconde un florilège d’anecdotes biographiques, 
des instants de vie érigés en images typiques, dont l’influence fut essen-
tielle sur les biographies d’artistes de l’époque moderne.  2 Les résultats 
des travaux érudits menés depuis la fin du xixe siècle sur les sources de 
Pline l’Ancien, nourris par le choix du naturaliste de nommer en tête de 
chaque livre les auteurs dont il s’est inspiré, ont été confirmés et enrichis 
de données nouvelles grâce à la découverte de 112 épigrammes du poète 
hellénistique Posidippe de Pella, notamment dans les deux sections de 
son recueil dédiées aux intailles et aux minéraux (lithika) et aux bronziers 
(andriantopoiika).  3

Le passage sur l’‘invention’ des ombres et des lumières est couram-
ment attribué à ces premiers traités d’histoire de l’art. D’autre part, le 
jugement de Pline sur les quatre couleurs employées par les maîtres de la 
peinture grecque à son apogée, qui trouve des échos dans les traités rhé-
toriques sur la comparaison des styles littéraires et artistiques, a exercé 
une influence durable sur l’histoire de la peinture classique en suggérant 
un ‘tétrachromatisme’ dont le bleu serait exclu.  4 Pourtant Mark Bradley 
a clairement établi que le terme color renvoie ici aux pigments cités par 
Pline et non aux couleurs, une traduction décisive pour l’interprétation 
du passage, qui n’a pas reçu jusqu’ici toute l’attention qu’elle mérite.  5

Je reprendrai donc dans un premier temps sous ce nouvel angle d’ap-
proche la question de la palette limitée des peintres classiques en déga-
geant les propriétés spécifiques des pigments nommés par Pline et en 
précisant leur incidence sur les techniques de représentation des ombres 

1 Voir Jex-Blake, Sellers 1896 ; Schweitzer 1932 ; Naas, Simon 2015 ; Dorandi 
1999 ; Dorandi 2019 ; Landucci 2019. 2 Hénin, Naas 2018.

3 Bastianini, Gallazzi 2001 ; Austin, Bastianini 2002 ; Gutzwiller 2005 ; Prioux 
2008 ; Prioux 2016. 

4 Croisille 1985, appendice 2, pp. 301-303 ; Brecoulaki 2006b ; Pollitt 2002 ; Pol-
litt 2014, pp. 295-297 ; Koch 2020. Cette interprétation a été renforcée par les travaux 
sur le lexique des couleurs en Grèce et la prétendue ‘cécité’ des Grecs à certaines cou-
leurs (bleu, vert) ; Sassi 2003 ; Sassi 2015.

5 Bradley 2009, p. 101 : « The four colores described here are not white, yellow, red 
and black, although this is a tempting connection to make. (…) Color in this context is 
pigment ».
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et des lumières. Je reviendrai ensuite sur quelques anecdotes relatives à 
la vie des peintres pour voir si la question des matériaux de la peinture 
intervient dans la trame des récits et avec quels enjeux.

1. L’art, la matière et la manière : l’incidence des pigments

La séparation opérée par Pline l’Ancien dans la liste des pigments est 
dictée par le choix d’une classification fondée sur les différentes parties 
du monde terrestre. La ratio de l’art pictural consiste, en effet, à scruter la 
nature pour en découvrir le principe rationnel  1 afin d’en restituer l’image 
la plus ressemblante et la plus exacte possible, une exigence exprimée de 
façon admirable dans l’ekphrasis de Philostrate l’Ancien, les Toiles.  2

Au sein de la minéralogie, les pigments décrits dans le livre 33 sont 
extraits dans les mines d’or, d’argent, de cuivre ; s’y ajoutent celles de 
plomb pour le blanc de céruse (psimithium) en 34, 175-176. Ce critère 
de classification, qui apparaît déjà dans le traité de Théophraste sur 
les pierres,  3 permet à Pline de rassembler dans le livre 33 le plus grand 
nombre de pigments relevant des colores floridi,  4 alors que la majeure 
partie des pigments austeri se trouve dans le livre 35. Ce mode de classe-
ment, fondé sur l’effet produit sur le spectateur,  5 est indiqué avant celui 
qui repose sur l’origine naturelle ou artificielle des matières colorantes, 
le seul suivi par Vitruve,  6 qui est avec Théophraste la source principale 
de Pline dans ces passages. Vitruve s’insurge aussi contre l’usage dévoyé 

1 Plin. praef. 13-15 ; Theophr. Lap. 60. reprend la formule d’Aristote, Meteor. 381b8 : 
μιμεῖται τὴν φύσιν ἡ τέχνη. La nature elle-même est artiste, voir par ex. NH 16, 95 ; 21, 
1-2, 45-46 (fleurs) ; 37, 1 (gemmes) ; Wallace-Hadrill 1990 ; Naas 2004 ; Citroni Mar-
chetti 2011 ; Citroni Marchetti 2019, pp. 242-243. 

2 Rouveret 2020, pp. 203-205.
3 Theophr. Lap. 39, 40  et 48-61 (§§ dédiés aux terres). Au § 50, deux points essen-

tiels sont soulignés : les traits distinctifs des terres se réfèrent aux couleurs utilisées par 
les peintres ; ces pigments proviennent pour la plupart des mines. 

4 NH 35, 30 : minium, Armenium, cinnabaris, chrysocolla, Indicum, purpurissimum.
5 Un trait déjà pris en considération par Théophraste, Lap. 60, qui distingue les cou-

leurs artificielles créées pour leur utilité (χρήσεως χάριν) et celles qui le sont « seulement 
pour leur apparence (μόνον φαντασίας) comme les enduits peints (τὰς ἀλοιφάς) » ; sur ce 
point voir Eichholtz 1965, p. 128. 

6 Dans le De arch. 7, Vitruve donne une seule liste de pigments destinés aux décors 
peints, répartis entre a) couleurs naturelles (7, 7-9) : ocres jaune (sil) et rouge (rubrica), 
blanc de Paraetonium et de Mélos, terre verte (creta uiridis), orpiment et sandaraque, 
cinabre, chrysocolle, bleu d’Arménie, indigo, et b) couleurs artificielles (7, 10-12) : atra-
mentum, caeruleum, ocre brûlée, céruse et vert-de-gris, sandaraque artificielle. La pourpre 
(ostrum), colorant animal d’origine organique, est traitée en 7, 13 et les couleurs obte-
nues par teinture à partir des végétaux le sont en 7, 14 ; Liou, Zuinghedau, Cam 1995 ; 
Romano 2003, pp. 47-50.
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des colores floridi dans la peinture murale.  1 Ces couleurs sont séduisantes 
pour le public en raison de leur éclat dû à leur intensité lumineuse et à 
leur degré de saturation. Elles sont aussi les plus coûteuses et sont four-
nies pour cette raison par le propriétaire à l’entrepreneur (redemptor).  2 
Autrefois utilisées avec parcimonie, tel le cinabre, à des fins médicales, 
elles témoignent d’une perte des savoirs acquis par les peintres anciens, 
qui à force de travail et d’application obtenaient des teintes vives et sub-
tiles par leur art des mélanges. Parmi les couleurs incriminées figurent 
principalement, pour les rouges, le cinabre (minium),  3 pour les verts, la 
malachite (chrysocolla), pour le bleu, l’Armenium  4 et l’Indicum,  5 le bleu in-
digo tirant sur le violet. La pourpre (ostrum, purpura, purpurissimum), seul 
colorant organique d’origine animale, dont les anciens dénombraient de 
multiples nuances du rouge carmin jusqu’au violet, est traitée en grande 
partie par Pline dans le livre 9, dédié aux ressources de la mer.  6

Il est aisé de déduire de la comparaison entre Vitruve et Pline que 
le trait qui distingue les colores floridi et les colores austeri est fondé sur 
la sensation et la subjectivité du spectateur. En revanche la genèse de 
ces termes, dont l’usage est bien établi dans les textes rhétoriques sur la 
critique des styles reste problématique en raison du caractère très frag-
mentaire de nos sources. L’hypothèse proposée par Jerome J. Pollitt  7 

1 De arch. 7, 5, 8.
2 Pline, en employant le seul terme de dominus (35, 30), peut désigner aussi un peintre 

de tableaux.
3 Theophr. Lap. 58-60 ; Vitr. 7, 5, 8 et 7, 8-9, 6. Le cinabre (minium, κιννάβαρι), d’un 

rouge écarlate proche du pigment tiré du parasite du chêne-kermès (κόκκος), est un 
sulfure naturel de mercure, à ne pas confondre avec notre minium tétraoxyde de plomb, 
que Pline appelle minium secundarium (33, 119) et Vitruve (7, 12, 2), sandaraque artifi-
cielle. Pline (NH 33, 116) souligne la confusion opérée entre le κιννάβαρι et le cinabre 
« indien », le « sang-dragon » (une résine du dragonnier de Socotra), le meilleur pigment 
pour reproduire le sang ; sur son origine fabuleuse voir aussi NH 8, 32-34 ; Trinquier 
2013 ; Brecoulaki 2014.

4 Vitr. 7, 5, 8 ; 9, 6 ; Plin. NH 35, 30. En 35, 47, Pline note que l’Armenium produit un bleu 
très proche du caeruleum dont il se distingue par un ‘léger éclat blanc (a caeruleo candore 
modico) qui rend sa couleur plus tendre’, trad. Croisille. Il s’agit de l’azurite, souvent 
associée à la malachite dans les mines de cuivre ; Theophr. Lap. 39, 51 et 55. 

5 Vitr. 7, 9, 6 ; Plin. NH 33, 163.
6 NH 9, 125-141 ; 35, 44-45, 49 ; Vitr. 7, 5, 8 et 7, 13 (ostrum). La substance colorante tirée 

du murex (ἄνϑος, flos) prenait lors de la fabrication de nombreuses couleurs du noir au 
rouge en passant par le bleu, le vert, le jaune et le violet : Arist. HA 547a ; Ps.-Arist. De 
color. 797a ; Plin. NH 9, 133-134, 138-141. C’est le meilleur moyen de reproduire la teinte du 
sang coagulé (Plin. NH 9, 135) ; sur l’analyse des pigments : Koren 2018 ; sur la pourpre 
à Rome : Bradley 2009, pp. 190-211, en part. pp. 193-197 ; Wharton 2020, pp. 281-287 ; 
Cardon, Nowik, Bülow-Jacobsen 2018.

7 Pollitt 1974, pp. 322-324 (s.v. austerus, calque du grec αὐστηρός) ; Pollitt 2002 ; 
2014, pp. 292-293, qui suggère un lien avec le traité d’Euphranor, De symmetria et coloribus, 
Plin. NH 35, 129. Euphranor est cité dans l’index du livre 35. 
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d’un emprunt à la terminologie des peintres du ive siècle av. J.-C. est sug-
gestive. Elle repose sur un passage du De compositione uerborum (6, 21-23) 
de Denys d’Halicarnasse dans lequel le rhéteur prend l’exemple des mé-
langes produits par les peintres pour qualifier « par métaphore » les trois 
catégories de style qu’il distingue : austère, αὐστηρός ; poli, γλαφυρός ou 
ἀνϑηρός ; intermédiaire, κοινός, le style « intermédiaire » résultant d’un 
mélange entre les deux.  1 Cette interprétation repose sur la leçon de plu-
sieurs manuscrits (F, E et M) dans lesquels le style poli (Comp. 6, 21) est 
désigné comme γλαφυρός ou ἀνϑηρός. G. Aujac et M. Lebel considèrent 
cependant que la « glose ἢ ἀνϑηράν » est une « intrusion abusive ».  2 Leur 
argumentation repose sur la désignation courante des styles par Denys 
d’Halicarnasse et sur la tradition rhétorique postérieure. Ainsi Proclus 
emploie « fleuri » comme un trait « adventice », pour qualifier secondaire-
ment l’un des trois styles majeurs.

On relève en effet cet usage d’ἀνϑηρός chez Denys, pour qualifier 
l’agrément d’un style  3 ou pour souligner le caractère agréable d’un mé-
lange de couleurs, par exemple à propos des peintures murales réalisées 
par Fabius Pictor, dans le temple de Salus à Rome, à la fin du ive siècle av. 
J.-C., un contemporain d’Apelle, notons-le.  4

Si l’on retient cette objection, on ne peut plus considérer αὐστηρός et 
γλαφυρός comme des critères situés sur le même plan, ce qui affaiblit 
d’autant l’hypothèse de l’emprunt au vocabulaire technique de l’atelier 
pour classer les couleurs.  5 En revanche, cette observation met en évi-
dence le point central sur lequel porte la métaphore de Denys, celle du 
mélange des couleurs.  6

1 Dion. Hal. Comp. 6, 24.
2 Aujac, Lebel 1981, pp. 217-218. Le terme γλαφυρός apparaît dans Dem. Sur le Style, 

36, pour caractériser un agencement « élégant » (sur le modèle de la ciselure plutôt que 
sur celui de la peinture). La date la plus probable de ce traité est au tournant du iie et du 
ier siècle av. J.-C. (Chiron 1993, pp. xxxix-xl). Quintilien, Inst. Orat. 12, 10, 58-59, pose 
cependant une équivalence entre le style « intermédiaire » (mixtum) et le style « fleuri » 
(floridum), voir Cousin 1980, pp. 48-49 et pp. 74-178. 

3 Dion. Hal. Comp. 6, 22, 6 ; 22, 8.
4 Dion. Hal. Ant.rom.16, 3, 6 : αἱ ἐντοίχιοι γραφαὶ ταῖς τε γραμμαῖς πάνυ ἀκριβεῖς 

ἦσαν καὶ τοῖς μίγμασιν ἡδεῖαι, παντὸς ἀπηλλαγμένον ἔχουσαι τοῦ καλουμένου ῥώπου 
τὸ ἀνϑηρόν. « Les peintures murales étaient pleines de précision dans le dessin, elles char-
maient par le mélange des couleurs car elles possédaient un éclat tout à fait dépourvu de ce 
qu’on nomme le clinquant » ; Pollitt 1974, pp. 138-139, 228-233 ; Rouveret 1989, pp. 272-278. 

5 Sur les emplois d’ἄνϑος et d’ἀνϑηρός au ive siècle av. J.-C. pour le brillant des étoffes 
et pour la teinture en pourpre de la laine : Arist. Meteor. 375a ; Ps. Arist. De color. 794b, et 
à titre métaphorique Plat. Resp. 429d ; Arist. Eth. Nic. ii 2, 1105a3 ; Brecoulaki 2006b, pp. 
39-40 ; Grand-Clément 2016. Ces éléments suggèrent que la notion d’ἀνϑηρός ait pu 
trouver ses premières formulations dans les ateliers de teinturerie.

6 À propos de Dion. Hal. Comp. 6, 21, 4, Aujac, Lebel 1981, p. 217, n. 1, soulignent 
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Or cette comparaison est 
ancienne et l’on identifie aisé-
ment dans le passage de la Com- 
position stylistique une rémi-
niscence du Cratyle de Platon 
(424 d-e) dans lequel Socrate 
compare le « législateur » qui 
« fabrique » les premiers mots 
avec le peintre de portraits 
qui s’applique à représenter 
mimétiquement la couleur 
chair (τὸ ἀνδρείκελον) de son 
modèle. (Fig. 1) Cet exemple 
relève d’un groupe de méta-
phores dans lesquelles Platon, 
de façon positive, fait allusion à 
l’art pictural en prenant appui 
sur les nouvelles techniques 
du modelé des ombres et des 
lumières, en plein développe-
ment à l’époque de Socrate.  1 
Les pigments sont désignés 
dans les deux textes par le 
terme φάρμακα, qui appartient 
aussi au lexique médical pour 

désigner les médicaments. Socrate décrit avec précision les gestes du 
peintre qui cherche à saisir la ressemblance d’un être vivant, à la fois dans 
son unité organique et dans la singularité de sa complexion particulière, 
son teint spécifique. Le discours doit être à l’image de ce savant portrait.  2

Une dernière remarque  cependant. Dans sa description des styles, 
Denys d’Halicarnasse emprunte essentiellement ses comparaisons à la 
musique et à ses harmonies, ce qui rappelle la définition plinienne du 
modelé des ombres et des lumières en 35, 29. Les liens avec les théo-

que le style intermédiaire est désigné dans les manuscrits comme κοινός ou εὔκρατος ; 
un point également fondamental dans Demetr. Eloc. 36.

1 Voir aussi Resp. 501 b-c (le philosophe qui s’attache à la direction de l’état) ; Leges 
769b (le législateur), Rouveret 1989, p. 42 ; Sassi 2020. Le passage du Cratyle 431c- 434a 
montre que les φαρμακεῖα désignent les pigments et χρώματα les couleurs des tableaux : 
cf. Lichtenstein 1989, p. 60, citée dans Lévy 2006, p. 187, note 1 ; voir aussi Plut. Def. 
orac. 436b.

2 Voir le cas-limite du corps hybride : Luc. Zeuxis 6 ; Rouveret 2021, avec bibliogra-
phie.

Fig. 1. Lefkadia, tombe des Palmettes, 
détail de la façade, d’après Brecoulaki, La 

peinture funéraire de Macédoine, pl. 65.
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ries musicales suggérés par les 
termes τόνος et ἁρμογή, cités 
en grec par Pline, trouvent de 
fait des échos précis dans les 
traités d’harmonie, notam-
ment celui d’Aristoxène de 
Tarente, contemporain des 
peintres cités par Pline et du 
corpus des tombes macédo-
niennes qui offre les points 
de comparaison les plus com-
plets  1 (Fig. 2).

Il est également intéressant 
de rappeler que les quatre 
couleurs produites par les pig-
ments cités par Pline peuvent 
être rapprochées des réflexions 
d’Aristote sur la perception 
colorée.  2 Même si le philo-
sophe dit se démarquer des 
peintres, les trois possibilités 
qu’il envisage (juxtaposition à 
des échelles infinitésimales du 
noir et du blanc, superposition 
et mélange) renvoient à des 
techniques observées sur les 
peintures contemporaines. (Fig. 3) Particulièrement intéressante pour 
notre propos est sa conception du mélange fondée, comme R. Sorabji 
l’a démontré, sur un système de proportions mathématiques calqué sur 
l’acoustique.  3 Dans une échelle partant du blanc (la lumière, le feu) pour 
aller vers le noir (l’ombre, l’obscur, la terre), deux séries de mélanges gé-
nèrent les couleurs. Les couleurs agréables reposent sur des proportions 
simples et calculables comme les accords consonants de la musique. 
Aristote cite la couleur pourpre. Les autres reposent sur des nombres 
irrationnels comme les accords dissonants. L’échelle chromatique qui va 
du blanc au noir, de l’obscurité à la lumière, sur le modèle de l’harmonie 

1 Pollitt 1974, pp. 270-272 (s.v. τόνος), pp. 150-151 (s.v. ἁρμογή) ; Pollitt 2002 ; Rou-
veret 2006 ; Rouveret 2007a ; Rouveret 2018, pp. 188-191 ; Sassi 2015. Sur les « colora-
tions » dans la théorie harmonique des Grecs : Bélis 1982. 

2 Arist. De sensu 439b15-440b25 ; Meteor. 371b5-372a10 à propos de l’arc-en-ciel ; Sassi 
2009 ; Ierodiakonou 2018 ; Sassi 2015 ; Sassi 2020, et dans ce volume pp. 137-156. Sur le 
corpus macédonien : Brecoulaki 2006a. 3 Sorabji 1972.

Fig. 2. Vergina, tombe d’Eurydice, détail 
du quadrige peint sur le dossier du trône, 
d’après Brecoulaki, La peinture funéraire de 

Macédoine, pl. 9.
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musicale, pourrait-elle suggé-
rer une correspondance avec 
le choix des quatre pigments 
‘sévères’, offrant ainsi un fon-
dement ‘naturel’ au style ‘sans 
fard’ des grands peintres du ive 
siècle ?

2. L’empreinte de Cicéron

Grâce à son érudition et à ses 
exceptionnelles qualités de 
synthèse, Cicéron joue un rôle 
fondamental dans la transmis-
sion et la réélaboration des arts 
et des savoirs érudits du monde 
grec et dans la constitution 
d’un savoir partagé dont on 
saisit les composantes dans le 
projet encyclopédique de Pline 

l’Ancien.  1 Dès le De inventione et l’anecdote sur Zeuxis et les jeunes filles 
de Crotone,  2 les comparaisons avec les inventions des peintres grecs 
sont très importantes. Elles nous permettent d’expliciter certains juge-
ments, parfois elliptiques, de Pline, qui souligne, dès la préface (praef. 7), 
sa dette envers l’Arpinate dans la conception de son oeuvre.

C’est le cas d’une remarque du troisième livre du De oratore sur l’élé-
gance du style. Le texte reprend la double métaphore développée dans 
le Cratyle entre l’usage de color comme tonalité générale d’un discours 
conçu sur le modèle d’un être vivant, et celui des colores, qui, à la ma-
nière des touches lumineuses, désignent les figures de style, « fleurs d’ex-
pressions et de pensées » (uerborum sententiarumque flores) ;  3  ce qui relève 
de l’ornatus en rhétorique, que Vitruve et Pline transposent à la critique 
des styles du décor mural. Afin de retenir l’attention de l’auditoire,  4 ces 
figures doivent émailler le discours avec mesure, à la façon d’un décor 
architectural en trompe-l’œil. On pense aux peintures de iie Style (Fig. 4), 

1 Sur l’importance de la notion de color dans la rhétorique latine : Lévy 2006 ; voir Cic. 
Orator, 27, 95-96, sur le style temperatum, ainsi que De orat. 3, 199 ; Brutus 37-38.

2 Cic. De inv. 2, 1, 1-3.
3 Cic. De orat. 3, 96-103 ; voir déjà Ad Herennium, 4, 16.
4 De orat. 3, 97 : le style doit être le plus apte à « tenir les auditeurs attentifs » (quod 

maxime teneat eos qui audiant). Une expression semblable se trouve dans Plin. NH 35, 60 
à propos d’Apollodore d’Athènes, le premier à créer un tableau capable de « retenir les 
regards » (quae teneat oculos).

Fig. 3. Vergina, tombe de Perséphone, dé-
tail du visage d’Hadès, d’après Brecoulaki, 
La peinture funéraire de Macédoine, pl. 14.2.
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pour Cicéron et Vitruve, et à 
celles du ive Style pour Pline 
l’Ancien. La satiété produite 
par une accumulation exces-
sive de métaphores est illustrée 
par une série de comparaisons 
empruntées aux cinq sens, 
dans une recherche de synes-
thésie qu’on pourrait rappro-
cher des métaphores picturales 
et musicales de Denys d’Hali-
carnasse. Pour le premier sens 
évoqué, la vue, Cicéron prend 
l’exemple des tableaux :

Quanto colorum pulchritudine et ua-
rietate floridiora sunt in picturis nou-
is pleraque quam in ueteribus ! Quae 
tamen, etiam si primo aspectu nos 
ceperunt, diutius non delectant, cum 
idem nos in antiquis tabulis illo ipso 
horrido obsoletoque teneamur.
Combien les tableaux récents 
grâce à la beauté et à la variété 
des couleurs  1 sont-ils, d’une fa-
çon générale, plus éclatants que les tableaux anciens ! Pourtant, bien qu’ils nous 
séduisent au premier coup d’œil, le charme s’évanouit assez vite, tandis que 
devant les tableaux les plus anciens, nous ne cessons de les admirer, précisé-
ment pour leur caractère rugueux et désuet.  2

Ce passage fournit comme une toile de fond pour l’interprétation du 
texte de Pline puisque le terme floridus est employé à la fois pour carac-
tériser la beauté de chaque couleur et leur diversité dans les tableaux 
récents par comparaison avec l’usage des tableaux plus anciens. Un deu-
xième passage de Cicéron permet de saisir de façon encore plus précise le 
discours en partie sous-jacent à la présentation plinienne des pigments en 
33 et 35. Dans le Brutus 70, au plus fort de la querelle contre les Atticistes, 
qui correspond aussi à une phase cruciale de la guerre civile, Cicéron 
durcit le trait en opposant deux périodes de la peinture grecque et en dis-

1 Cic. De Fin. 2, 10 : uarietas désigne en premier lieu la diversité des couleurs.
2 Dans l’exemple suivant (De orat. 3, 98), emprunté au chant, le terme seuerus qualifie 

les « inflexions » de la voix et austerus « les gens au goût sévère », opposés à la foule (mul-
titudo). 

Fig. 4. Villa de Boscoreale, cubiculum M, 
détail de la paroi du fond, New York, Me-
tropolitan Museum. Rogers Fund 1903 : 
03.14.13a-g. © The Metropolitan Museum 

of Art.
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tinguant deux stades, celui des inventeurs et celui des perfectionneurs,  1 
afin de souligner l’idée qu’il existe un progrès en art et que les nouvelles 
découvertes constituent un acquis sur lequel on ne peut revenir.  2 Après 
l’exemple des sculpteurs, Cicéron enchaîne avec les peintres :

Similis in pictura ratio est ; in qua Zeuxim et Polygnotum et Timanthem et eorum, qui 
non sunt usi plus quam quattuor coloribus, formas et liniamenta laudamus ; at in Aetio-
ne, Nicomacho, Protogene, Apelle, iam perfecta sunt omnia.  3
De même en peinture : Zeuxis, Polygnote, Timanthe et ceux qui n’ont pas 
utilisé plus de quatre couleurs font l’objet de nos louanges pour les formes et 
le dessin ; en revanche chez Aétion, Nicomaque, Protogène et Apelle tout est 
désormais parfait.

Ce passage inspire la remarque de Pline en 35, 50, mais présente avec 
elle des différences significatives, qui permettent de nuancer le jugement 
de ce dernier plus qu’on ne l’a fait jusqu’ici. Loin d’être approximatif 
ou erroné, il me semble répondre à un propos délibéré, excessif certes, 
parce qu’inspiré par la diatribe, mais qui repose sur une connaissance 
réelle de la peinture grecque classique. Les différences principales sont 
les suivantes :

Cicéron ne nomme pas les quatre couleurs, Pline cite quatre pigments 
particuliers, dont trois sont nommés et identifiés par leur origine : le blanc 
de Mélos,  4 le sil Attique, l’ocre rouge de Sinope. L’atramentum, artificiel, 
est produit de diverses manières.  5 Les trois premiers sont des terres. Vi-
truve ne mentionne aucun noir naturel à la différence de Pline.  6 Toutes 
les couleurs relèvent de la catégorie des colores austeri.

Cicéron suit un ordre chronologique. Les premiers peintres cités 
appartiennent à deux périodes différentes du ve siècle, que Quintilien 
résume de façon claire dans son développement sur les styles en rhéto-
rique et dans les arts visuels.  7 Polygnote et Aglaophon, dont les œuvres 
se situent pour l’essentiel dans la première moitié du ve siècle av. J.-C., 
sont considérés comme les premiers peintres qui ont atteint la célébrité 
par leur art et non leur simple « ancienneté » (uetustas), Zeuxis est situé, 
avec Parrhasios, à l’époque de la guerre du Péloponnèse, Timanthe, sans 
doute sélectionné pour son « ingéniosité » (ingenio) et pour la faveur dont 

1 Cic. Brutus 71 : nihil est enim simul et inuentum et perfectum ; Dion. Hal. Dinarque, 1. 
2 Cic. Or. 50, 169, écrit comme le Brutus en 46 av. J.-C. ; sur la relativité des goûts, cf. 

Or. 11, 36.
3 Cic. De orat. 3, 7, 26 souligne l’unité de l’art pictural et la diversité des peintres ; voir 

aussi Dion. Hal. Isée, 4. 
4 Theophr. Lap. 62 : il s’agit de la seule terre qui convient pour la peinture. 
5 Vitr. De arch. 7, 10, 2-4 ; Plin. NH 35, 41-42.
6 NH 35, 41, Pline mentionne également l’elephantinum d’origine animale. 
7 Quint. Inst. Orat. 12, 10, 3-6.
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jouissait son Sacrifice d’Iphigénie,  1 est un de leurs contemporains. Leur 
activité se situe entre le dernier tiers du ve et le début du ive siècle av. 
J.-C. Ils correspondent à la première phase de la peinture classique carac-
térisée par l’‘invention’ des ombres et des lumières. Aétion, Nicomaque, 
Protogène et Apelle appartiennent au troisième groupe d’artistes, désor-
mais très nombreux et répartis en différentes ‘écoles’ de peintres actifs 
« de l’époque de Philippe II jusqu’à celle des successeurs d’Alexandre » 
auxquels Quintilien attribue des qualités spécifiques. Nicomaque et Aé-
tion ne figurent pas dans sa liste, Protogène est distingué pour son soin 
minutieux (cura), Apelle pour sa puissance d’invention et sa grâce ‘dont 
il se vante surtout (ingenio et gratia quam in se ipse maxime iactat).

Pline cite par ordre alphabétique quatre peintres de cette dernière 
phase, qui marque l’apogée de la peinture grecque. Trois sont présents 
dans l’énumération de Cicéron : Aétion, Apelle et Nicomaque. Mais 
Protogène a été remplacé par Mélanthios, cité aussi par Quintilien, qui 
lui attribue la même qualité que Pamphilos, son maître, la « méthode » 
(ratio), un trait caractéristique de l’école de Sicyone à laquelle ils appar-
tiennent.  2

Avec sa perspicacité coutumière, Eugénie Sellers avait déjà souligné 
que les deux jugements de Cicéron et de Pline n’étaient pas forcément 
contradictoires, même si l’on ne pouvait pas en déduire non plus que 
ces peintres employaient un plus grand nombre de couleurs. Pour elle, 
l’expression perfecta omnia renvoie simplement aux innombrables com-
binaisons qu’ils avaient élaborées, alors que les peintres plus anciens 
employaient les pigments à l’état pur ou avec peu de mélanges. Dans 
ces conditions, estime-t-elle, « c’est de l’admiration que l’on devrait 
avoir pour l’emploi d’une palette limitée à quatre couleurs par de tels 
artistes ».  3

Cette ligne d’interprétation, qui me paraît la plus juste, est renforcée 
par l’observation décisive de Mark Bradley : dans ce contexte, « colour is 
pigment », ce qui confère au passage une tout autre tonalité. Pline désigne 

1 Cic. Or. 22, 74 ; Plin. NH 35, 73 ; Quint. Inst. Orat. 2, 13, 12 ; Val. Max. 8, 11, ext. 6.
2 Plin. NH 35, 76 écrit à propos de Pamphilos : primus in pictura omnibus litteris eruditus, 

praecipue arithmetica et geometria, sine quibus negabat artem perfici posse, « ce fut le premier 
peintre à avoir étudié toutes les sciences, surtout l’arithmétique et la géométrie, sans 
lesquelles il affirmait qu’on ne pouvait atteindre à la perfection de l’art ». Sur l’appren-
tissage du dessin (graphice) par les enfants et son insertion dans le premier degré d’une 
éducation libérale, grâce à son influence, ibid. 35, 77. Sur la χρηστογραφία des peintres de 
Sicyone, cf. Plut. Arat. 13 ; Plin. NH 35, 127 (diuque illa fuit patria picturae). 

3 Jex-Blake, Sellers 1896, pp. 96-97, note 6 : « it is natural that the employment of 
only four colours should, in their case, be dwelt upon with special admiration » ; Bert 
2020, pp. 209-213, fig. 1, sur la palette limitée de plusieurs portraits peints par Raphaël 
à l’imitation d’Apelle. 
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des pigments particuliers, il ne dit pas que ces peintres utilisaient uni-
quement ces pigments, ni qu’ils n’employaient que les quatre couleurs 
produites par ces pigments, ce qui aurait pour inconvénient d’éliminer 
le bleu.

Or la présentation des pigments dans le livre 33 fournit un argument 
supplémentaire qui appuie l’interprétation de Bradley.  1

3. La leçon des pigments austères

En effet la liste des pigments originaires des mines d’or et d’argent ne se 
limite pas aux pigments « florides » que nous avons énumérés jusqu’ici. 
Deux autres pigments sont également cités dans la partie finale du livre 
33, le sil (158-160) et le caeruleum (161-164). Pline prend soin, en suivant les 
classifications de Théophraste,  2 de préciser leur nature différente : le sil, 
une ocre (ὤχρα), est un « limon » (limus, γῆ), une terre fine et grasse, le 
caeruleum (κύανος) est un « sable » (harena, ἄμμος).

Pline distingue trois variétés de sil suivant les variations d’intensité et 
de luminosité des jaunes produits par le pigment, ce qu’il fait aussi pour 
les rouges de la sinopis.  3 Mais il détaille aussi les usages du sil et de la sino-
pis pour la réalisation des ombres et des lumières, en précisant parfois le 
nom des peintres qui en furent les inventeurs ou les utilisateurs.

Le sil attique et le sil lucidum, exploité en Gaule, servent pour les lu-
mières (ad lumina). Les premiers à utiliser le sil attique, dont Vitruve 
nous apprend que les filons étaient désormais épuisés,  4 furent Polygnote 
et Micon.  5 Il fut réservé par les peintres qui suivirent à l’expression des 
lumières (ad lumina), tandis que les variétés les plus sombres (Scyricum, 
Lydium) le furent à celle des ombres (ad picturae umbras). S’ajoute un 
nouveau pigment, la terre brûlée (cerussa usta) obtenue en calcinant le 
blanc de céruse. Découverte par hasard au Pirée lors d’un incendie,  6 elle 

1 Rouveret 1989, pp. 262-264. 2 Lap. 40.
3 NH 33, 158-159 ; 35, 31-33 (sinopis) ; Bradley 2009, p. 97 ; pour le caeruleum, Vitr. De 

arch. 7, 11, 1 et Plin. NH 33, 161-163, suivant Theophr. Lap. 55, distinguent quatre varié-
tés en fonction du broyage ; sur le caeruleum qui désigne plusieurs substances bleues, 
naturelles (azurite, lapis lazuli) ou artificielles (bleu égyptien, bleu de Pouzzoles) voir 
Brecoulaki 2014 ; Cavassa 2018 ; Koch 2020.

4 De arch. 7, 7, 1 qui en souligne l’excellence pour les finitions ; voir aussi Plin. NH 33, 
159, à propos du marmorosum pour les panneaux peints (abaci), et NH 35, 35, à propos des 
ocres rouges (rubrica).

5 La description par Plutarque (Def. or. 436b) du mélange des pigments (φάρμακα 
identiques à ceux de Pline) sur les peintures de Polygnote à Delphes, confirme que Poly-
gnote pratiquait déjà une peinture ombrée : Rouveret 2007b, pp. 626-627.

6 Plin. NH 35, 38-39 ; Vitr. De arch. 7, 12, 2. Sur l’ambiguïté d’usta, qui désigne aussi 
l’ocre brûlée (Vitr. De arch. 7, 11, 2 ; Plin. NH 35, 38), voir Liou, Zuinghedau, Cam 1995, 
pp. 174-175).
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produit une teinte pourprée, excellente pour ombrer : sine usta non fiunt 
umbrae.  1 Le premier à s’en servir fut le peintre attique Nicias, contem-
porain d’Apelle et de Protogène, dont Pline souligne qu’il « observa scru-
puleusement la lumière et les ombres et mit le plus grand soin à faire 
ressortir sur le fond des tableaux les sujets qu’il peignait ».  2

Pour les ocres rouges, Pline indique que la sinopis fut découverte pour 
la première fois à Sinope dans le Pont et que la meilleure variété pro-
vient de Lemnos et de Cappadoce. C’est elle que les peintres anciens ont 
employée pour donner de l’éclat : Hac usi sunt ueteres ad splendorem.  3

La notice sur le sil dans le livre 33 et celle sur la sinopis, dans le livre 35, 
contrastent avec celle sur le cinabre (minium) en 33, 111-122. Pline propose 
une véritable histoire de ce pigment, qui à l’état pur (sincerus) possède 
le « brillant de l’écarlate ».  4 Depuis les origines de Rome son prestige est 
immense (auctoritas). Il est encore renforcé par son usage sacré. Lors de 
la cérémonie du triomphe, le corps du général est enduit de cinabre, 
pour incarner la présence de Jupiter dans la cité.  5 Son prestige, même s’il 
a un peu diminué depuis, reste toujours considérable, comme l’indique 
sa valeur marchande, supérieure à celle de tous les autres pigments.  6

Couleur floride par excellence, le cinabre fut employé aux origines 
de la peinture pour les tableaux monochromes. Cependant, les anciens 
eurent la sagesse de restreindre son emploi en raison de son éclat trop 
vif et de sa fragilité en lui substituant les ocres rouges, rubrica et sinopis, 
la terre de Sinope,  7 dont les propriétés chimiques, comme pour les ocres 
jaunes, sont adaptées aux techniques de la peinture murale sur enduits 
humides. Ces savoirs confirmés par des siècles de perfectionnements 
sont aujourd’hui méprisés par des pratiques oublieuses des règles de 
la nature, afin de satisfaire la vanité d’un luxe ostentatoire. Les consé-
quences en sont fâcheuses. Ainsi les parois enduites de cinabre noir-
cissent ou prennent une couleur plombée.

Cette perversion va encore plus loin avec les couleurs produites à 
partir de pigments exotiques, dont Pline reconnaît néanmoins les mé-
rites : l’Indicum, l’indigo, né de l’écume visqueuse formée sur les roseaux 

1 NH 35, 38.
2 NH 35, 131 : Lumen et umbras custodiit atque ut eminerent e tabulis picturae maxime cu-

rauit, trad. J.-M. Croisille.
3 Plin. NH 35, 31-32. Voir Theophr. Lap. 51 sur l’usage de l’ocre rouge (μίλτος) pour la 

couleur chair.  4 Plin. NH 33, 121 : sincero cocci nitor esse debet. 
5 Plin. NH 33, 111. Même présentation pour la pourpre et son lien avec les primordia de 

la cité : NH 9, 136. Il en va autrement pour le vert de chrysocolle, qu’affectionnait Néron. 
Sur le vert et les associations genrées de l’émeraude voir la contribution de Chiara Bal-
lestrazzi dans ce volume. 6 Papini 2020, avec bibliographie.

7 Plin. NH 33, 117 et 35, 15-16 ; Diosc. De materia medica, 5, 94 ; sur le cinabre, cf. Bre-
coulaki 2014. 
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des fleuves indiens, dont Pline souligne l’emploi dans la séparation des 
ombres et des lumières,  1 et le cinabre indien né de la « sanie d’un serpent 
écrasé par le poids d’éléphants mourants », qui produit une teinte ex-
ceptionnelle pour peindre le sang.  2 Une qualité qui est aussi celle de la 
pourpre, dont l’usage, à la différence des deux pigments précédents, se 
fonde sur une longue tradition, cautionnée par les citations homériques.  3

4. Variations sur le noir

En ce qui concerne l’atramentum, Pline n’indique pas d’origine particu-
lière, sans doute en raison des procédés de fabrication largement répan-
dus, le plus courant étant le noir de suie, obtenu par combustion de la 
résine, de la poix ou du pin. Il signale néanmoins deux points importants 
pour la question des couleurs florides et austères.

Il évoque d’abord un noir fait à partir de la combustion de lie de vin 
desséchée,  4 qui a l’aspect de l’Indicum produisant donc une nuance bleu-
tée. Il ajoute que Polygnote et Micon avaient utilisé du marc de raisin 
pour élaborer un noir nommé tryginon.

L’oscillation de certains pigments entre le bleu et le noir, soulignée 
par Pline en 35, 46 à propos de l’Indicum, sert d’argument, comme on le 
sait, à Vincent Bruno pour soutenir l’hypothèse que le terme atramentum 
comprend des pigments susceptibles de produire des nuances de bleu, 
indispensables pour ombrer et créer d’autres teintes par mélange.  5

Pline mentionne, d’autre part, l’invention par Apelle d’un noir d’ivoire 
(elephantinum)  6 et lui attribue la création d’un procédé resté inimitable. 
Une fois le tableau achevé, le peintre appliquait à sa surface une couche 
très fine d’atramentum, qui le protégeait contre la poussière et la crasse. 
Cette mince pellicule, visible seulement à portée de main,  créait une 
surface réfléchissante qui, par un effet optique, produisait une couleur 
blanche qui donnait de loin, « sans qu’on sût comment, aux couleurs trop 
brillantes un ton plus foncé » (e longinquo eadem res nimis floridis coloribus 
austeritatem occulte daret),  7 comme si le spectateur avait regardé à travers 
une pierre spéculaire.  8

1 Plin. NH 35, 46 ; 33, 163. 
2 Plin. NH 35, 50 ; 33, 116 ; Bradley 2009, p. 110.
3 Hom. Il. 4, 141-147. Sur l’affinité entre la pourpre et l’ivoire, cf. Heinemann 2020, 

avec bibliographie. 4 NH 35, 42 ; Vitr. De arch. 7, 10, 4.
5 Bruno 1977, pp. 83-87 (à partir d’une remarque de Bertrand 1893, p. 132) ; Pollitt 

2014, pp. 295-297.  6 Plin. NH 35, 42.
7 Plin. NH 35, 97, trad. Reinach 1921, n° 474, p. 357 ; Croisille 1985, commentaire, 

pp. 208-209. Sur la réception du procédé à la Renaissance, notamment à propos du sfu-
mato de Léonard de Vinci, cf. Rinaldi 2020. 

8 On pourrait rapprocher à titre général la comparaison plinienne avec la pierre spé-
culaire (lapis specularis, λίϑος διαφανής, NH 36, 160-162) des réflexions d’Aristote sur 
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La découverte d’Apelle semble une transcription en images des décou-
vertes d’Aristote sur la perception visuelle et sur la notion de transparent. 
Une telle démarche est caractéristique des artistes de l’école de Sicyone, 
dont les innovations reposent sur une connaissance approfondie des dis-
ciplines scientifiques et sur le souci de mettre leur ingéniosité au service 
des applications pratiques de la culture matérielle.  1

Il en va de même pour Pausias de Sicyone,  2 disciple de Pamphilos 
comme Apelle, qui s’illustra dans la technique de la peinture à l’encaus-
tique, enseignée par son maître. Dans ce procédé, l’usage de la cire 
d’abeille comme liant produit un effet plus brillant que les tableaux peints 
a tempera. La différence des deux techniques est soulignée par Pline à 
propos de la restauration d’une peinture murale de Polygnote, à Thes-
pies. Pausias en fut chargé et fut jugé bien inférieur au maître de Thasos 
« parce qu’il ne s’était pas mesuré à lui dans un genre qui fût le sien ».

Or Pausias avait exploré jusqu’à l’extrême les possibilités de la cou-
leur noire sur un tableau figurant le sacrifice des bœufs (immolatio boum), 
exposé dans le Portique de Pompée.  3 Cette invention, souligne Pline, fut 
souvent imitée par la suite, mais nul ne put l’égaler, une formule qui rap-
pelle le jugement porté sur la trouvaille d’Apelle. Pour mettre en valeur 
la masse corporelle de l’animal, en longueur comme en largeur, Pausias 
avait choisi de peindre le bœuf en perspective frontale. Ce puissant rac-
courci jouait sur les seules modulations du noir, sans recours à l’éclat 
du blanc (candicanti colore) pour simuler le relief apparent des volumes. 
C’était, pourrait-on dire, une forme de monochrome en noir, avant les 
créations de Pierre Soulages.  4

Comme pour Apelle, les recherches de Pausias reposaient sur une 
observation aiguë des phénomènes optiques et des illusions visuelles. 

le transparent connues de nous par plusieurs traités, voir par ex. De Sensu, 439b11 ; De 
Anima, 418b 7-20 ; 418b 28- 419 a1 ; 439b 14-18 ; cf. note 2, p. 79 ainsi que Sassi 2009, p. 
293 ; Rouveret 2018, pp. 189-190. Pour le tableau d’Apelle, voir De Sensu, 439b2 : le trans-
parent du medium a sa propre couleur, l’éclat, ce qui semble être la lumière elle-même. 

1 Ainsi Lysippe conçoit un modèle pour les amphores de transport (Ath. 11, 784c), et 
Pausias invente des décors pour les plafonds à caissons et les voûtes (NH 35, 124). 

2 Plin. NH 35, 123-127 ; Plut. Mor. 759c ; Paus. 2, 27, 3 (L’Ivresse, Μέϑη, buvant dans une 
coupe de cristal) ; sur le verre incolore : Ignatiadou 2007. 

3 Plin. NH 35, 126-127 ; Bruno 1977, pp. 79-80.
4 Sur les monochromata ex albo de Zeuxis (NH 35, 64) interprétés comme des mono-

chromes sur fond noir, cf. Bruno 1977, pp. 41-44 ; Bruno 1985 ; 2002. Voir aussi, pour 
des effets monochromes sur fond blanc, les métopes en trompe-l’œil sur la tombe du 
Jugement de Lefkadia (fin du ive s. av. J.-C.), qui résultent d’un modelé subtil des ombres 
et des lumières : Petsas 1966 ; Bruno 1981, pl. 2, fig. 2 ; Brecoulaki 2006a, pl. 75. (Fig. 
5). Les ‘monochromes’ d’Herculanum reposent aussi sur une délicate polychromie en 
grande partie effacée : Lenzi 2016. Sur la réception des monochromata de Pline à la Re-
naissance, cf. Bert 2020.



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

agnès rouveret88

Le contraste entre le  blanc 
et le noir, qui est au cœur de 
leurs innovations, fonctionne 
comme un marqueur de l’op-
position (τόνος) des valeurs lu-
mineuses (lumen et splendor) et 
des ombres, comme le montre 
le topos philosophique sur les 
variations des couleurs de la 
mer.  1 Le subterfuge inventé 
par Apelle reproduit mimé-
tiquement la transition de 
l’ombre à la lumière (ἁρμογή). 
Pour Pausias, c’est le medium 
de la cire d’abeille, invisible en 

apparence, qui confère aux couleurs et à leurs mélanges un éclat natu-
rel.  2 Cette affinité est brillamment soulignée par Philostrate par le motif 
du trompe-l’œil de l’abeille posée sur les fleurs humides de rosée, dans 
sa description de Narcisse.  3 Or, on le sait, Pausias était célèbre pour le 
portrait de son amie, Glycère, la tresseuse (ou vendeuse) de couronnes, 
un tableau tellement apprécié à Rome, que Lucullus en avait acquis une 
« copie » (apographon) à un prix exorbitant.  4 Glycère avait inventé l’art 
de tresser des couronnes florales multicolores et odorantes. Avant d’en 
dresser la liste, Pline raconte au début du livre 21, dédié aux fleurs et 
aux guirlandes, l’anecdote de ses amours avec Pausias, qui, en rivalisant 
avec les compositions multiples de sa maîtresse, avait réussi par son art à 
reproduire une immense variété de fleurs. Ce récit étiologique, résumé 
par l’expression certamen artis ac naturae, fait suite à une introduction pla-
cée sous l’autorité de Caton, sur la « finesse indescriptible des fleurs » (ine-
narrabili florum subtilitate) peintes par la nature « donnant libre cours à sa 
fantaisie et à ses jeux innombrables, dans la grande allégresse de la fécon-
dité » (lascivienti et in magno gaudio fertilitatis tam uarie ludenti).  5 Même la 
peinture, enchaîne Pline, ne sera pas capable de reproduire l’image de 

1 Lucr. De rerum nat. 2, vv. 757-775 ; Cic. Lucullus, 33, 105 ; Gell. NA 2, 26 ; 2, 30 (citant 
Aristote). Voir Bradley 2009, pp. 1-6, 74-86, 229-233 ; Rouveret sous presse.

2 Platt 2020, avec bibliographie. 3 Philostr. Imag. i, 23.
4 Plin. NH 35, 125 ; 21, 4. 
5 Plin. NH 21, 1-2. La nature elle-même peut être luxurians, voir par ex. les arbres en 

fleurs (NH 16, 95, flos gaudium arboris), ou la vigne, dont il faut brider les excès (NH 17, 178, 
perniciose luxuriat) ; Wallace-Hadrill 1990. Les couleurs produites pour la teinture en 
imitant les fleurs illustrent la rivalité entre la natura et la luxuria (NH 21, 45-46). Les plus 
renommées vont du rouge écarlate au mauve pâle, avec les multiples nuances de la rose, 
de la violette, de l’héliotrope et de la mauve ; Wharton 2020, pp. 288-291.

Fig. 5. Lefkadia, tombe du Jugement, 
détail des métopes en trompe-l’œil, 
d’après Petsas, Ὁ τάφοs τῶν Λευκαδίων, 

planche 10.
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chaque couleur ni la multiplicité de couleurs qui naissent de leur assem-
blage.  1 Le certamen artis ac naturae dans ce cas met en scène la rivalité 
entre deux artes, par l’intermédiaire de la rivalité amoureuse entre Pau-
sias et son amie. Cette anecdote ne saurait mieux résumer le lien concret 
et métaphorique des fleurs avec le plaisir et la grâce (χάρις) que Pline 
traduit avec exactitude à propos d’Apelle par le terme de uenustas.

On voit donc qu’en disséminant ses notices entre les livres 33 et 35 
et en insistant sur l’emploi des pigments pour les effets d’ombres et 
de lumières, Pline a dessiné les contours d’une palette à la fois austère 
et savante qui privilégie à des fins polémiques, même pour la période 
d’apogée de la peinture grecque, une économie de moyens qui s’oppose 
au déferlement de couleurs florides. Ces dernières sont employées sans 
discernement sur les peintures murales de ses contemporains, alors que 
les œuvres des peintres illustres qu’il vient de mentionner furent réali-
sées sur des tableaux de chevalet, des supports mobiles essentiellement 
sur bois.  2 En insérant dans sa liste plusieurs inventions de Polygnote et 
Micon,  3 Pline souligne l’apport des peintres de la première moitié du ve 
siècle à l’histoire de la peinture et confirme que les inventions auxquelles 
il fait référence en 35, 29 concernent à la fois les techniques picturales et 
la création de nouveaux pigments.

Comme Cicéron, Pline inscrit l’histoire de la peinture grecque dans un 
processus de longue durée, ce qui le conduit à discuter le point de vue 
des premiers auteurs de traités d’histoire de l’art, cités dans ses sources, 
qui valorisent les conquêtes des artistes de la fin du ve siècle en fixant 
à partir de la 90e Olympiade (420-417 av. J.-C.) le point de départ de la 
liste des peintres célèbres, et considèrent que la coupure décisive dans 
l’histoire de l’art pictural correspond à l’apparition de la technique du 
modelé des ombres et des lumières, illustrée pour la première fois par le 
peintre Apollodore d’Athènes, à la 93e Olympiade (408-405 av. J.-C.), suivi 
par Zeuxis, dans la quatrième année de la 95e Olympiade (397 av. J.-C.).  4 
L’usage en NH 35, 29 de l’adverbe tandem (« enfin ») qui marque, mais de 
façon floue, ce tournant fondamental de l’art pictural (tandem se ars ipsa 
distinxit) annonce les discussions chronologiques des paragraphes 54 à 60.

1 En employant le futur, Pline semble souligner que l’invention de Pausias est de-
meurée insurpassée. 2 NH 35, 118.

3 Voir les jugements positifs d’Aristote (Poet. 1448a1, 1450a25 ; Pol. 1340a 35) et de Théo-
phraste d’après le témoignage de Pline (NH 7, 205), et la valorisation des peintures de 
Polygnote, en particulier à Delphes, à l’époque impériale : Plut. Def. or. 436b ; Paus. 10, 
25-31 ; Luc. Imag. 7. Quintilien, Inst. Orat. 12, 10, 3, estime au contraire que l’engouement 
de ses contemporains pour ces primordia de l’art est une forme de snobisme. 

4 Cette date tardive pourrait correspondre à la mort du peintre : Reinach 1921, p. 
188, n. 3.
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En présentant séparément 
les peintres qui s’illustrèrent 
dans la technique de la pein-
ture à l’encaustique, Pline 
introduit une distorsion dans 
la trame chronologique de 
son développement tout en 
respectant son objectif initial 
de décrire l’art de peindre par 
l’usage des matériaux, ici le 
liant à base de cire. Il indique 
la date d’invention des cou-
ronnes multicolores et de leur 
imitation en peinture (après 
la 100e Olympiade, 380-376 av. 
J.-C.),  1 soit dix Olympiades 
après les premiers peintres qui 
s’illustrèrent dans la technique 
a tempera, ajoutant ainsi une 

précision chronologique à sa classification des peintres en deux groupes 
distincts.

5. Mélanthios

La substitution de Mélanthios à Protogène dans les noms d’artistes ci-
tés par Pline pourrait-elle fournir un indice supplémentaire sur ce qui 
motive son jugement sur la palette des peintres du ive siècle ? Plusieurs 
notices suggèrent des pistes intéressantes. En premier lieu, Mélanthios 
était connu, comme Pamphilos, son maître au sein de l’école de Sicyone, 
pour son savoir et sa méthode.  2 Auteur d’un traité Περὶ ζωγραφικῆς,  3 il 
est cité par Pline parmi les sources du livre 35. Apelle reconnaissait son 
infériorité par rapport à lui pour la dispositio, la composition,  4 c’est-à-dire 
la répartition des figures dans l’espace du tableau. Cette exigence, qui 
pouvait être accrue par le nombre de personnages représentés,  5 repose 

1 Plin. NH 21, 4.
2 Quint. Inst. Orat. 12, 10, 6 ; et note 2, p. 83.
3 Dorandi 1999, introd. pp. cviii-cix ; Fr. 9 A (= Philodème, Histoire de l’Académie 

(PHerc. 1021 et 164, col. iv, 38-xiii-xiv-xv, pp. 144-148 Dorandi), pp. 7-12 ; Fr. 9B (= Diog. 
Laert. 4, 16-20), pp. 12-14.

4 Plin. NH 35, 80 ; Pollitt 1974, pp. 357-358. Apelle se disait aussi inférieur à Asclépio-
dore, un des grands peintres d’Athènes (Plut. Mor. 346A) pour les mesures (mensurae) et 
l’art des proportions (symmetria). Il fait aussi partie des sources du livre 35. 

5 La Calomnie d’Apelle comprenait une dizaine de personnages (Luc. Calumn. 2-5), 

Fig. 6a. Villa de Boscotrecase, la pièce 
noire (15), paroi nord, New York, Metropo-
litan Museum. Rogers Fund 1920 : 20.192.1 
© The Metropolitan Museum of Art.
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aussi sur un équilibrage savant 
des ombres et des lumières.  1

D’autre part, les deux cita-
tions du traité de Mélanthios 
sur la peinture ont une source 
commune, Antigone de Carys-
tos, un des auteurs des pre-
miers traités d’histoire de l’art, 
comme on l’a rappelé en com-
mençant. Ces deux extraits 
de la biographie de Polémon, 
qui fut à la tête de l’Académie 
de 314 à 276 av. J.-C., livrent 
un précieux témoignage sur 
la peinture du « caractère de 
l’âme » (τῆς ψυχῆς ἦϑος), pour 
reprendre les termes du dia-
logue entre Socrate et Parrha-
sios.  2 La représentation des 
ἤϑη par l’art des proportions 
(συμμετρία) et par la couleur (χρῶμα) constitue en effet au ive siècle un 
des critères d’évaluation des peintres.  3 Mais ces brèves notices ne nous 
informent en rien sur les préférences de Mélanthios dans le traitement 
des couleurs, ce qui aurait pu nous donner une indication sur le choix de 
Pline en sa faveur.

Conclusion

Ainsi en suivant la piste des pigments, ont pu être mises en évidence la 
cohérence interne du projet de Pline, sa maîtrise dans le maniement des 
sources, grecques et latines, pleinement assimilées et qui affleurent dans 

voir aussi la Procession du Mégabyze (NH 35, 93) et Artémis et le chœur de jeunes filles (NH 35, 
96). Mnason, tyran d’Élatée de 338 à 297, avait réglé par contrat avec Aristide de Thèbes 
(NH 35, 99) dix mines par guerrier pour un Combat contre les Perses qui en contenait cent. 
Il avait rémunéré à trente mines par figure un tableau des douze dieux par Asclépiodore 
(NH 35, 107). Voir Reinach 1921, n° 347, p. 272, n° 382, p. 303, n. 3.

1 Quint. Inst. Orat. 8, 5, 26 sur la circumlitio ; Rouveret 1989, pp. 284-286. Voir aussi 
note 2, p. 85. 

2 Xen. Mem. 3, 10, 3-5 ; Bandini, Dorion 2011, trad. et commentaire, pp. 367-369.
3 Arist. Poet. 1450a25 ; Pol. 1340a35 (Polygnote et Zeuxis), Plin. NH 35, 98 (Aristide de 

Thèbes) ; ainsi que note 3, p. 89. Sur l’importance primordiale des portraits chez Pline : 
NH 35, 2-12 ; NH 35, 151-154 ; sur l’influence de Cicéron, cf. Citroni Marchetti 2019 ; 
sur les origines de la plastice, cf. Rouveret 2007b, pp. 620-624.

Fig. 6b. Villa de Boscotrecase, la pièce 
noire, détail de la paroi nord, New York, 
Metropolitan Museum. Rogers Fund 
1920 : 20.192.1 © The Metropolitan Mu-

seum of Art.
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la trame de son propre texte, permettant au lecteur de les identifier et 
d’en suivre les méandres en fonction de sa propre érudition. Partant de la 
matérialité des pigments extraits à l’état naturel ou fabriqués par des pro-
cédés modelés sur les processus naturels, comme certains ocres rouges 
ou le blanc de céruse, il souligne aussi l’écart toujours plus grand qui 
s’est établi, pour satisfaire le goût du luxe, entre ces couleurs austères, 
et de nouvelles couleurs, éclatantes, issues des mélanges sophistiqués de 
substances provenant de terres lointaines, comme le bleu indigo ou le 
cinabre indien. Cependant, en insérant dans la première partie du livre 35 
dédiée aux pigments, deux passages, sur les peintres et leurs inventions, 
en particulier dans le modelé des ombres et des lumières, Pline a aussi 
montré le rôle déterminant du peintre dans l’invention même des cou-
leurs composant sa palette et des mélanges savants qu’il a su en tirer. On 
a pu également vérifier, à partir d’un passage du Cratyle, l’importance des 
comparaisons établies par Platon entre le créateur des mots du langage, 
le philosophe ou le législateur avec l’art du peintre (par exemple à propos 
de la création de la couleur chair), grâce à son expertise dans la technique 
des ombres et des lumières.  1

Mais le parallèle entre le peintre et l’encyclopédiste va bien au-delà. 
Plusieurs observations disséminées dans l’Histoire naturelle montrent que 
Pline l’Ancien établit une comparaison entre la réalisation de son projet 
encyclopédique et le travail des peintres et des sculpteurs célèbres. Dès la 
préface à Titus, il évoque l’usage par les artistes de signer leurs créations 
à l’imparfait dans une quête pour parfaire l’œuvre en cours, une quête 
toujours insatisfaite que la mort vient interrompre.  2 À la fin de l’excursus 
sur les peintres au livre 35, Pline reprend le cas des œuvres laissées inache-
vées, d’autant plus émouvantes qu’on y saisit la pensée même de leurs 
auteurs.  3 Parmi eux figurent Apelle et Nicomaque, cités à la fois par Pline 
et par Cicéron dans les comparaisons que nous avons étudiées. Comme 
Sandra Citroni Marchetti l’a bien mis en lumière,  4 ces passages trouvent 
dans un développement des Lois de Platon (769 a-c) un précédent qui sous-
tend le discours plinien, lui-même profondément marqué par la média-
tion cicéronienne de ce même passage : la comparaison au début du livre 
5 du De Republica de la république romaine avec une peinture magnifique 
mais ancienne, dont on n’a pas pris soin de restaurer les couleurs, ni 
même de conserver « pour ainsi dire les contours » (extrema liniamenta).  5

Il est un point cependant où, au-delà de la matérialité des pigments, 
l’interprétation des jugements sur l’art de la couleur propre à chaque 

1 Voir supra pp. 78-79.                  2 Plin. NH 1, praef. 26-27. 3 NH 35, 145. 
4 Citroni Marchetti 2011, pp. 31-55 ; Papini 2017 ; Platt 2018 ; Anguissola 2022, p. 

80-86. 5 Cic. Resp. 5, 1, 2 ; Plin, NH 1, praef. 22.
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peintre s’est toujours heurtée à l’obstacle majeur de la perte complète 
des tableaux célèbres sur lesquels fonder l’analyse. Nous disposons certes 
d’un ensemble conséquent de peintures murales grecques et romaines 
susceptibles de nous servir de référence, notamment le corpus des pein-
tures découvertes en Macédoine, en particulier dans la nécropole royale 
de Vergina, et celui des tombes peintes mises au jour en Méditerranée oc-
cidentale, en Grande-Grèce, en Sicile, en Étrurie, à Rome. Elles nous per-
mettent de saisir sur des exemples concrets la multiplicité des techniques 
picturales en œuvre pour le rendu des ombres et des lumières, et d’iden-
tifier aussi le contraste entre une palette aux couleurs éclatantes, florides, 
et celle d’un coloris plus austère, conforme à l’esthétique privilégiée par 
Pline. Rien cependant ne nous permet d’approcher davantage les traits 
spécifiques des œuvres célébrées dans les sources dans leur singularité et 
leur diversité. Un point ressort cependant fortement de la lecture du livre 
35 de Pline l’Ancien, l’importance de l’univers visuel offert par les pein-
tures murales romaines, notamment celles réalisées pour les demeures 
des personnages éminents puis des membres de la famille impériale depuis 
la fin de la République jusqu’au début de l’Empire. (Figs. 6a-b) Réalisées 
par des peintres le plus souvent anonymes, elles conservent la mémoire 
de toute une palette de techniques picturales et de couleurs accumulées 
au fil des siècles, qu'elles mettent à disposition du public. Ce constat peut 
sembler banal, et pourtant cet examen minutieux, déjà riche en résultats, 
mériterait sans doute d’être poursuivi en compagnie de Pline l’Ancien.

*
This research is part of the project Alchemy in the Making : From Ancient Babylonia via 
Graeco-Roman Egypt into the Byzantine, Syriac, and Arabic Traditions (acronym AlchemEast) 
and of the prin research project Material and Visual Culture of Science : A Longue Durée Per-
spective, University of Pisa Unit. The AlchemEast project has received funding from the 
European Research Council (erc) under the European Union’s Horizon 2020 research 
and innovation programme (grant agreement no. 724914).
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THE COLOURS OF GEMSTONES 
IN PLINY THE ELDER’S NATURAL HISTORY , 

BOOK 37

Chiara Ballestrazzi

Abstract · Pliny the Elder’s Natural History, Book 37 offers unique insights into 
the attitude towards precious stones in early Imperial Rome. From a thorough 
analysis of Pliny’s discussion emerges a complex ‘semantic system’ according 
to which some gemstones were preferentially meant for specific customers 
(women vs men) and uses (jewellery or signets), mainly on the basis of their 
colours and their suitability for engraving. According to ancient science, as liv-
ing and gendered beings themselves, the sexual dimorphism of gems mirrored 
that of human beings : pale and watery nuances were suitable for women, 
while fiery colours reflected the intimate nature of men. The semantics of 
gemstones are also rooted in the chromatic symbolism of ancient Rome. The 
green of the emerald pointed to exoticism, otherness, and womanhood, while 
the red, white, and black striped sardonyx featured the principal colours of Ro-
man tradition. Other gems, like the sarda-carnelian, were still linked in Pliny’s 
time with the illustrious Greek past. Further research into material and liter-
ary sources, from Pliny to other Roman authors, will provide fresh insights 
into a class of materials usually very poor in contextual data, and will signifi-
cantly enrich our understanding of Roman material and chromatic culture.
Keywords · Pliny the Elder, Gemstones, Colours, Gender, Roman Tradition.

1. Introduction

Towards the end of the Natural History, Pliny describes the major 
artworks of Greek and Roman masters.  1 But Pliny’s account of the 

fine arts is also closely intertwined with the careful description of the 
natural materials employed by artists. The Natural History is in fact a 
passionate celebration of materials as an expression of the artistry of Na-
ture, and throughout his encyclopaedia Pliny traces the ambiguous and 
fascinating relationship of human and natural art.  2

chiara.ballestrazzi.15@gmail.com, Italy.
I am grateful to Ian Goh for his suggestions on the English text.
1 Plin. NH 33-37.
2 Further impetus in this direction is coming from the most recent and promising re-

search into the Natural History. See especially Anguissola, Grüner 2020, Anguissola 
2022, and Haug et alii 2022.
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Among the myriad of natural products described in the Natural His-
tory, gemstones were acknowledged by both Pliny and his readers as the 
masterpieces of Nature’s artistry. Within a very reduced volume, gem-
stones concentrate the majesty of Nature, and by contemplating a single 
tiny gem it is possible to grasp Nature’s grandeur in its totality.

Ut nihil instituto operi desit, gemmae supersunt et in artum coacta rerum naturae maie-
stas, multis nulla parte mirabilior. Tantum tribuunt varietati, coloribus, materiae, de-
cori, violare etiam signis, quae causa gemmarum est, quasdam nefas ducentes, aliquas 
vero extra pretia ulla taxationemque humanarum opum arbitrantes, ut plerisque ad 
summam absolutamque naturae rerum contemplationem satis sit una aliqua gemma.
In order that the work that I have undertaken may be complete, it remains for 
me to discuss gemstones. Here Nature’s grandeur is gathered together within 
the narrowest limits ; and in no domain of hers evokes more wonder in the 
minds of many who set such store by the variety, the colours, the matter and 
the elegance of gems that they think it a crime to tamper with certain kinds 
by engraving them as signets, although this is the prime reason for their use ; 
while some they consider to be beyond price and to defy evaluation in terms 
of human wealth. Hence very many people find that a single gemstone alone 
is enough to provide them with a supreme and perfect aesthetic experience of 
the wonders of Nature.  1

It is for this reason that Pliny devotes the 37th and final book of his ency-
clopaedia to the detailed description of precious stones. Thanks to their 
variety, colours, matter, and beauty, gemstones possess an aesthetic au-
tonomy and even a semantic and mimetic potentiality, which, in clas-
sical antiquity, distinguished glyptics and jewellery from the so-called 
‘major arts’, namely painting and sculpture.

In fact, with gemstones it was possible to paint. Many ancient texts 
praise the ποικιλία or pictura of precious stones,  2 while engravers clev-
erly emphasized the pictorial potentiality of gems : glyptic masters em-
ployed gems as if they were pigments, by giving semantic value to the 
natural colours and pattern of the mineral. Red stones could suggest fire 
and heat, green minerals featured bucolic scenes, blue gems could easily 
evoke sky and water, purple amethysts were connected to the god of 
wine Dionysus and his entourage, while spots and veins of variegated 
minerals sometimes became an integral part of the engraved designs.  3 
Some engravers even signed their intaglios and cameos borrowing the 
name of famous painters – like Pamphilus, Nicias, and Apelles (Fig. 1) 
– or celebrated sculptors – like Phidias, Polyclitus, and Scopas – thus 

1 Plin. NH 37.1. Translation by Eichholz 1962, p. 165 with slight modifications.
   2 See Rosati 2017, pp. 128, 131 and Ballestrazzi 2021, pp. 101-102.
   3 Some literary and material examples in Ballestrazzi 2021, pp. 102-103.
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suggesting an intriguing comparison 
between their glyptic works and paint-
ings or sculptures.  1 It seems likely that 
the aesthetic autonomy of precious 
stones accounts for the absence of any 
‘history of the art of gems’ in Pliny’s 
encyclopaedia and for the apparent 
lack of specialized Greek scholarly 
works on glyptics.  2

With these assumptions in mind, we 
should reconsider the importance of 
materials within ancient glyptics and 
jewellery. The materiality of glyptics 
is frequently overlooked by scholars, 
who have mainly focused on the de-
signs engraved on intaglios and cameos 
by investigating their political, cultural, 
and social meanings along with their 
stylistic and iconographic features.

However, as many written sources 
from Posidippus’ Lithika  3 onward 
suggest, the aesthetic and physical 
characteristics of the mineral matter 
were also essential to the appreciation 
of intaglios and cameos and, as Pliny 
states at the beginning of Book 37, 
some stones were even withheld from 
engraving as from a nefas against the majesty of Nature.  4 Pliny and oth-
er authors strongly suggest that engraved gems and pieces of jewellery 

1 Ballestrazzi 2021, pp. 103-107.
2 Ballestrazzi 2020 and Ballestrazzi (forthcoming).
3 Posidipp. 1-20 AB. Among the very rich and constantly growing bibliography on 

the Lithika, for their material and artistic aspects see especially Lelli 2004 ; Schur 2004 ; 
Bing 2005 ; Kuttner 2005 ; Elsner 2014.

4 We must be aware that most plain gems did not survive, while engraved gems 
enjoyed a considerably more favourable fate, as they were handed down and treasured 
long after the end of Antiquity and the beginning of the Middle Ages : Settis 1986, p. 
478. However, the rare finds of gems and jewels still in situ clearly suggest that plain 
stones were widely employed in Roman times, and not only in jewellery : e.g., consider 
the sumptuous array of 415 cabochon gems (peridot, amethyst, garnet, lapis lazuli, green 
quartz, chalcedony, rock crystal, carnelian, glass, agate-onyx, sapphire, citrine quartz, 
green beryl, aventurine, aquamarine) that decorated Caligula’s palace at the Horti La-
miani in Rome (Cima 1986).

Fig. 1. Engraved carnelian with a 
portrait of Demosthenes signed 
by Apelles inset into a gold ring, 
25-1 bc, 1.9 × 1.5 cm. The J. Paul 
Getty Museum, Villa Collection, 
Malibu, CA, 90.AN.13. © Getty’s 

Open Content Program.
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encrusted with gems were much more than luxurious frivolities : they 
were invested with crucial symbolic meanings precisely because of their 
exceptional materiality.  1

In this regard, in the following pages I shall focus on some specific 
aspects of a broader, albeit preliminary, investigation that I have carried 
out on the final book of the Natural History. My aim was to decode a 
sophisticated and coherent ‘semantisches System’ of gemstones, to bor-
row Tonio Hölscher’s seminal definition of Roman art.  2 Apparently, this 
‘system’ was rooted in the physical, chemical, and aesthetic qualities of 
the minerals themselves. Among them, colour and suitability for engrav-
ing were the most important features.  3

I can already expect that the Roman ‘semantic system’ of gems that 
emerges from the Natural History is also confirmed by literary sources 
other than Pliny’s encyclopaedia. Latin literature and poetry frequently 
deal with pearls and gemstones, which are usually referred to through 
the cumulative terms gemmae, lapilli, and lapides. Thus, as we shall see, 
the relatively rare mentions of specific gems should be considered sig-
nificant, since they are evidence of a deliberate choice rooted in the 
shared awareness of the meaning of that specific mineral in that specific 
context.

2. The structure of Natural History, Book 37

In Pliny’s encyclopaedia, hierarchically ordered lists are an important 
tool to define things, products, and facts. The very structure of Book 
37 can therefore offer valuable insights into the uses of precious stones 
in early Imperial Rome and can also suggest why a specific mineral was 
preferentially intended for a specific customer.

After a few initial paragraphs devoted to the peculiar ‘art history of 
gems’,  4 Pliny lists more than three hundred precious stones, grouped into 
two main categories.  5 The first three materials discussed by Pliny – mur-
ra, crystal, and amber – enjoy the auctoritas of precious stones, although 
they are not employed for jewellery and seals as gemstones stricto sensu :  6 

1 Cf. Lapatin 2015, pp. 1-17.  2 Hölscher 1987.
3 For insightful discussions of the remarkably sophisticated description of gems’ 

colours and brightness in the Natural History see de Saint-Denis 1971, pp. 221-239 and 
Wharton 2020, pp. 291-298.

4 Plin. NH 37.2-17, see Ballestrazzi 2020, pp. 368-369, 371-374.
5 For a thorough discussion of the tricky issue of identifying the precious stones de-

scribed in ancient sources see Thoresen 2017.
6 Plin. NH 37.30 : eandemque omnia haec quam gemmae auctoritatem...
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murra  1 and crystal were cut into drinking vessels,  2 while amber – cor-
rectly acknowledged as a petrified resin  3 – according to Pliny was useless 
and appreciated by wealthy matronae only for its pointless luxury.  4

Then, Pliny describes the gems stricto sensu, beginning with the most 
appreciated ones :

nunc gemmarum confessa genera dicemus ab laudatissimis orsi
now I shall discuss those kinds of gemstones that are acknowledged as such, 
beginning with the finest.  5

The gemmarum confessa genera are further grouped into four main lists : (1) 
gemstones worn by women  6 and (2) by men,  7 (3) gemstones classified 
by colour,  8 and lastly (4) a plethora of gems, the reliquae gemmae,  9 for 
which Pliny resorts to organizing criteria based on the stones’ names. A 
great number of reliquae gemmae are listed in alphabetical order  10 and are 
followed by three little groups of gems named after parts of the body,  11 
animals,  12 and objects.  13 Apparently, the reliquae gemmae are either miner-
als that were not (or not anymore) appreciated by Pliny’s readers, like 
the agate,  14 or gemstones which Pliny was not familiar with.  15

On the contrary, the first three groups embrace gemstones that were 
employed by Pliny’s audience. The meticulous descriptions of these 
minerals and their subspecies, studded with many exempla of contempo-
rary luxury, testify to the fact that these gems were part of Pliny’s and his 

 1 The identification of murra on the basis of literary references and extant material 
artefacts is controversial. For a summary of the various hypotheses, see Del Bufalo 
2016 and Thoresen 2017, pp. 180-181.

 2 Pliny refers to murra capides, pocula, abaci, escaria vasa, calices, scyphi, and trullae 
(Plin. NH 37.18-20), then enormous vasa, trullae, and calices carved in crystal (Plin. NH 
37.27, 29). While crystallina can only be used for cold drinks, myrrhina can be used for 
both cold and hot beverages (Plin. NH 37.26, 30).  3 Plin. NH 37.42-43.

 4 Plin. NH 37.30. Due to its chemical-physical properties, amber cannot be used ef-
ficaciously for signets, and in Roman times this fossil resin was used for figurines, amu-
lets, bulky rings, and luxury spinning and toilette equipment, namely a wide range of 
small objects related to female use that Pliny would surely have considered useless and 
expensive trinkets. For a survey of the use of amber in the Roman world, see Gagetti 
2009 and Causey 2011.

 5 Plin. NH 37.54. Translation by Eichholz 1962, p. 205. 6 Plin. NH 37.55-84.
 7 Plin. NH 37.85-91.                  8 Plin. NH 37.92-139. 9 Plin. NH 37.139-192.
10 Plin. NH 37.139-185 : per litterarum ordinem.
11 Plin. NH 37.186 : a membris corporis […] nomina.
12 Plin. NH 37.187 : ab animalibus cognominantur.
13 Plin. NH 37.188-192 : rerum similitudo.
14 Plin. NH 37.139 : achates in magna fuit auctoritate, nunc in nulla est. Cf. Micheli 2020.
15 Minimal or no descriptions at all, frequent explanations of the names of the gems, 

as well as more explicit references to Pliny’s sources, are typical of the paragraphs about 
the reliquae gemmae, as opposed to the meticulous discussion of the previous gems.
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readers’ everyday experience, and the way in which he organizes these 
laudatissimae gemmae offers first-hand insights into their use and social 
value.

3. Gemstones for women, gemstones for men

As Pliny states, the first gems, the most valuable ones, are those preferred 
by women :  1 they are, in descending order of value, adamas, margarita, 
smaragdus, and opalus. The description of emeralds ‘attracts’ that of ber-
ulli, since eandem multis naturam aut certe similem habere berulli videntur.  2

A shared peculiarity of these gems seems to be the impossibility for 
them to be engraved. Diamonds are extremely hard,  3 while emeralds 
feature amazing optic qualities,  4 and for this reason they are preserved 
from engraving.  5 Pearls and opals are of course too brittle to receive any 
kind of engraving, while beryls, as Pliny observes, are usually cut into a 
hexagonal shape  6 suitable for pendants rather than seals. More correctly, 
we could argue that engravers used to preserve the natural form of their 
hexagonal crystals.  7

Conversely, according to Pliny, the next gem, which was popularised 
by men, was particularly suitable to be engraved and used as a signet :  8 
it is the sardonyx,  9 flanked by its two ‘components’, the onyx  10 and the 
sarda,  11 the latter probably corresponding to our carnelian.  12

 1 Plin. NH 37.85 : hactenus de principatu convenit mulierum maxime senatusconsulto.
 2 Plin. NH 37.76 : « many people consider the nature of beryls to be similar to, if not 

identical with, that of emeralds ». Translation by Eichholz 1962, p. 225.
 3 Plin. NH 37.57 : duritia est inenarrabilis. Diamonds can be broken up only by goat’s 

blood (Plin. NH 37.59) and, thanks to their hardness, were employed to cut other gems 
(Plin. NH 37.60).

 4 Plin. NH 37.62-64. Their deep green is particularly pleasant and refreshing for the 
eyes, and for this reason emeralds were used by gem engravers to restore their sight (on 
the healing properties of green objects : Trinquier 2002). In addition, emeralds reflect 
their colour upon the air around them, and so they appear larger when they are viewed 
from a distance, and thanks to their concave shape they concentrate the vision.

 5 Pliny deduces the prohibition to engrave emeralds from a ‘decree’ allegedly is-
sued by Alexander the Great, who forbade any other than the sculptor Lysippus, the 
painter Apelles, and the gem engraver Pyrgoteles to make his portrait. On this issue, see 
especially Stewart 1993, pp. 25-41 and Ballestrazzi 2020, pp. 368-369, 374, with Bal- 
lestrazzi 2021, p. 99 and Ballestrazzi (forthcoming). 6 Plin. NH 37.76.

 7 A practice also confirmed by material artefacts, such as the gold chain embellished 
by 35 (preserved) beryls in their natural shape from Crepereia Tryphaena’s tomb (sec-
ond half of the 2nd century ad, Rome, Musei Capitolini, Centrale Montemartini, ac 468).

 8 Plin. NH 37.85 : (gemstones) de quibus et viri iudicant. 9 Plin. NH 37.85-89.
10 Plin. NH 37.90-91.
11 Plin. NH 37.91. The sarda will be thoroughly described later, among the ardentes 

gemmae (Plin. NH 37.105-106), cf. below, pp. 109-110.
12 In Pliny’s time as now, it is difficult to univocally identify these stones. While the
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About the sardonyx, Pliny also states that its use was eminently Ro-
man, and that it was Scipio Africanus who first employed this gem.  1 
Since then, the sardonyx enjoyed an extraordinary popularity because it 
was the only stone which, when engraved as a signet, did not carry away 
the sealing wax with it.  2

This ‘gendered’ preference for some gems appears to be supported 
by other Roman authors who deal with precious stones in their liter-
ary writings. Many Roman authors describe pearls as lictores feminae, to 
borrow Pliny’s expression,  3 and the same is true of emeralds. Earrings, 
necklaces, and parures studded with pearls and/or emeralds were by far 
the favourite ornaments for sophisticated Roman ladies (Fig. 2), who 
often received them from their lovers and suitors.  4 Sometimes even 
men were fond of these jewels : when pearls and emeralds were worn or 
sought after by men, this was regarded as a disturbing sign of effemina-
cy. Ambiguous figures like Caesar, Caligula, and Nero betrayed their im-
moderate passion for pearls,  5 and Pliny is sincerely shocked at Pompey’s 
portrait rendered in pearls, carried in procession through the streets of 
Rome on the occasion of the general’s triumph over Mithridates.  6 Em-
eralds were offered, in addition to sardonyxes, to the young Lupercus by 
a wealthy matrona infatuated with effeminate boys (glabraria),  7 while, in 
Seneca’s Phaedra, emerald ring stones mark the subversion of Heracles’ 
masculinity at Omphale’s court.  8

Conversely, the sardonyx was actually employed by men : not only, 
as Pliny states, it was the best gem for signets,  9 but the sardonyx ring 

warm and uniform sarda is very likely to correspond to our carnelian, the variegated 
microcrystalline quartz is quite arbitrarily named ‘sardonyx’ or ‘onyx’, as well as ‘agate’ 
or ‘nicolo’, depending on the direction of the coloured bands of each specimen with 
respect to the engraved device (Thoresen 2017, pp. 178-179).

1 Plin. NH 37.86 : primus autem Romanorum sardonyche usus est Africanus prior [...] et inde 
Romanis gemmae huius auctoritas. Cf. Micheli 2016, p. 87.

2 Plin. NH 37.88 : placuisse in nostro orbe initio, quoniam solae prope gemmarum scalptae 
ceram non auferrent. 3 Plin. NH 9.144.

4 In particular, for pearls : Varro Men. 283.2 ; Hor. Epod. 8.13-14 ; Ov. Ars 3.129-130 ; 
Phaedr. App. 17.3 ; Sen. Con. Helv. 2.5.7 ; Ben. 7.9.4 ; Plin. NH 9.114, 119-121 ; 11.136 ; 13.91 ; 
32.23 ; 33.40 ; 37.15 ; Quint. Inst. 11.1.3 ; Mart. 8.81 ; 9.2.9 ; Plin. Epist. 5.16.7 ; Suet. Iul. 50.2 ; 
for emeralds : Lucr. 4.1126 ; Prop. 2.16.43 ; Mart. 11.27.10 ; Stat. Theb. 2.276 ; for both pearls 
and emeralds : Hor. Sat. 1.2.80 ; Tib. 2.4.27 ; Plin. NH 9.117-119 ; Publil. ( ?) apud Petr. 55.6 ; 
Juv. 6.458-459.

5 Julius Caesar was exceedingly fond of pearls (Sen. Ben. 2.12.1-2 ; Suet. Iul. 45-52) and 
Caligula and Nero used to encrust with pearls a wide range of objects and furniture 
(Plin. NH 37.17). 6 Plin. NH 37.14-17.

7 Mart. 4.28.1-4 : donasti tenero, Chloe, Luperco […] / Indos sardonychas, Scythas zmarag-
dos.

8 Sen. Ph. 318-319 : natus Alcmena posuit pharetras / et minax vasti spolium leonis, / passus 
aptari digitis smaragdos / et dari legem rudibus capillis. 9 Juv. 13.138-139.
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stone was also an indispensable status 
symbol for the elite classes  1 and was 
essential to rhetoricians on occasion 
of their performances.  2 According to 
Persius and Martial, sardonyxes were 
also common birthday gifts for men.  3

4. The gender of gems

As we have seen, Pliny’s account, 
along with many other literary sourc-
es, mainly dating back to the Impe-
rial Roman period, strongly suggests 
a gendered preference for different 
types of precious stones. This is not 
surprising, given the attitude towards 
gems in Greece and Rome. In many 
respects, in classical antiquity stones 
were considered living beings : some 
stones and rocks were identified with 
petrified mythical heroes and hero-
ines, while others were even able 
to grow, move, weep, and suffer.  4 
However, according to the ancients, 
gemstones were akin to living beings 
especially by virtue of their sexuali-
ty.  5 As Pliny states, some gems were 
even able to fall pregnant and then 

deliver baby-stones,  6 although he does not dwell upon the mechanics of 
mating within the mineral kingdom. Many ancient authors distinguish 
male and female specimens within the same typology of gem.  7 Usually, 

1 Mart. 2.29.2 ; 11.37.2. 2 Pers. 1.16 ; Juv. 7.143-149.
3 Pers. 1.16 ; Mart. 10.87.4.
4 Cf. Macrì 2009 ; Boardman 2004, pp. 104-109 ; Barry 2020, pp. 51-65.
5 Halleux 1970 and Dasen 2014.
6 The cytis (namely, ‘pregnant stone’) seems to be pregnant by another stone, whose 

presence is revealed by a rattling sound (Plin. NH 37.154). The same happens with the 
gassinades, whose pregnancy lasts three months (Plin. NH 37.163). The paeanitis also be-
comes pregnant, and for this reason is thought to relieve labour pains (Plin. NH 37.180). 
The female exemplars of the aetites were also thought to contain a smaller stone, and for 
this reason the gem was employed to prevent miscarriage (Plin. NH 36.149-151) : cf. Hal-
leux 1970, p. 24, Dasen 2014, pp. 211-214, and Barry 2020, pp. 51-53. Thph. Lap. 5 seems 
quite sceptical about the generative power of minerals.

7 Cf. Halleux 1970 and Dasen 2014, pp. 204-206.

Fig. 2. Mummy portrait of a wo-
man, 100 ad, encaustic on linden 
wood, gilt, linen, 48 × 36 × 12.8 cm. 
The J. Paul Getty Museum, Villa 
Collection, Malibu, CA, 81.AP.42. 
© Getty’s Open Content Program.
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the brilliance and colour of male stones are more intense than those of 
female exemplars :

καὶ ἄλλαι δὲ ὡς προείρηται πρότερον διαφορὰς ἔχουσαι καὶ συνώνυμοι πρὸς 
ἀλλήλας. Τοῦ γὰρ σαρδίου τὸ μὲν διαφανὲς ἐρυϑρότερον δὲ καλεῖται ϑῆλυ, τὸ δὲ 
διαφανὲς μὲν μελάντερον δὲ ἄρρεν. Καὶ τὰ λυγγούρια δὲ ὡσαύτως, ὧν τὸ ϑῆλυ 
διαφανέστερον καὶ ξανϑότερον. Καλεῖται δὲ καὶ κύανος ὁ μὲν ἄρρην ὁ δὲ ϑῆλυς· 
μελάντερος δὲ ὁ ἄρρην.
Then there are some (gems) which, as we mentioned before, differ from each 
other although they share the same name. For instance, there is the ‘sard’, of 
which the transparent, ruddier kind is known as the ‘female’, while the trans-
parent but darker variety is known as the ‘male’. The same is true of the lyn-
gurium, the ‘female’ being the more transparent and the paler. Cyanus also is 
termed ‘male’ and ‘female’, the ‘male’ variety being the darker.  1

This way, the mineral kingdom closely mirrors the sexual dimorphism 
of human beings. Aristotle, the Corpus Hippocraticum, and many other 
scientific and philosophical works distinguish men and women on the 
basis of complexion and skin tone. The different appearance of men and 
women was believed to reflect their most intimate peculiarities as well 
as their social behaviour : men are stronger and darker, while women are 
delicate and pale, their inner nature being characterized by the coldness 
and humidity of the aquatic element.  2 It therefore seems no coincidence 
that the gemstones that adorned female bodies were also characterized 
by pale, transparent, opalescent or watery colours, or were themselves 
born in the sea.

5. The green of the emerald, 
the black, white, and red of the sardonyx

The preference for certain typologies of stones seems to be grounded 
not only in ancient scientific thought, but also in the chromatic symbol-
ogy of ancient Rome.

According to both literary and material sources, alongside pearls the 
women’s gem par excellence was the emerald (Fig. 3).  3 As Pliny states, 
emeralds embody the quintessence of green,  4 and the principal typolo-
gies of beryl are also green.  5

1 Thphr. Lap. 30-31. Translation by Eichholz 1965, p. 69. Cf. also Plin. NH 37.92 (car-
bunculi) ; 101 (sandastros) ; 106 (sardae).

2 On this topic, see Sassi 2001, in particular pp. 1-33. Cf. also Eaverly 2013, pp. 83-158.
3 On the many varieties of gems that could be named ‘smaragdus’ in Graeco-Roman 

antiquity, see Thoresen 2017, pp. 182-186.
4 Plin. NH 37.92 : quoniam nihil omnino viridius comparatum illis (i.e. emeralds) viret.
5 Plin. NH 37.76 : probatissimi ex iis (i.e. beryls) sunt qui viriditatem maris puri imitantur.
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Like blue, green played a marginal 
role within the ideological, religious, 
and symbolic structure of both Greek 
and Roman society.  1 For the Romans 
green was the colour of nature, but 
sometimes it also conveyed feelings 
of wildness, novelty, and otherness. It 
was only from the Imperial age that 
green complemented the otherwise 
warm palette of Roman clothing. De-
spite this chromatic innovation, green 
remained somehow ambivalent, since 
it was still perceived as an exotic, ex-
travagant, and rather sinister colour, 
to such an extent that wearing some-
thing green was synonymous with 
luxury, effeminacy, and eccentricity. 

Green was also associated by the Romans with Northern barbarians, 
who used to dye clothes and other objects green and blue.  2 Thanks to lit-
erary sources we know that green clothes were sought after by wealthy 
and ‘fashion victim’ matronae  3 and, like emeralds, by effeminate men.  4

Just as green clothes and accessories stood out in stark contrast to the 
whites, blacks, yellows, reds, browns, and ochres that were ubiquitous in 
Roman dress code and everyday life, the stunning green of the emerald 
stuck out against the warm, earthy, and ‘traditional’ colours of the sard-
onyx. Pliny describes many typologies of sardonyx,  5 but its distinctive 
colours are black, white, and red (Fig. 4). In fact, the sardonyx was usu-
ally counterfeited by combining black, white, and red fine stones :

Veras a falsis discernere magna difficultas, quippe cum inventum sit ex veris generis 
alterius in aliud falsas traducere, ut sardonyches e ternis glutinentur gemmis ita ut dep-
rehendi ars non possit, aliunde nigro, aliunde candido, aliunde minio sumptis, omnibus 
in suo genere probatissimis.

1 For an overview of the Greek and Latin terminology of green, see Bradley 2009, 
pp. 7-9 and Pastoureau 2014, pp. 14-26.

2 Pastoureau 2014, pp. 24-25. For the colours of the Roman dress code, see in par-
ticular Sebesta 1994 ; Olson 2008, pp. 11-14 ; Bradley 2009, pp. 178-187 ; Goldman 2013, 
pp. 39-69 ; Olson 2017, pp. 108-115 ; Lewellyn-Jones 2021, pp. 90-99.

3 In particular, an expensive prasina synthesis is given on occasion of the Matronalia to 
a demanding lady by her suitor in Mart. 10.29.3-4.

4 For examples of effeminate men and boys as well as parvenus wearing green clothes 
and accessories (Hopman 2003, pp. 569-570 ; Goldman 2013, pp. 55-56, 71-78 and Olson 
2017, pp. 112-124, 141) : Petr. 27.2 ; 28.8 ; 64.6 ; 67.4 ; Mart. 1.96.9 ; 3.82.5, 11 ; 5.23.1 ; Stat. Silv. 
2.1.133 ; Juv. 2.97 ; 9.50. 5 Plin. NH 37.86-89.

Fig. 3. Gold and emerald necklace, 
1st-2nd century ad, 33.5 cm. Metro-
politan Museum of Art, New York, 
21.29.2. © Metropolitan Museum 

of Art.
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To distinguish genuine and 
false gemstones is extremely 
difficult, particularly as men 
have discovered how to make 
genuine stones of one variety 
into false stones of another. 
For example, a sardonyx can 
be manufactured so convinc-
ingly by sticking three gems 
together that the artifice can-
not be detected : a black stone 
is taken from one species, a 
white from another, and a ver-
milion-coloured stone from a 
third, all being excellent in their own way.  1

In opposition to the exotic and green emeralds, and because of its featur-
ing the most traditional Roman colours, the sardonyx naturally became 
the stone par excellence for the signets of Roman men.

Of course, only a more extensive analysis of literary sources, in combi-
nation with a focused investigation into contemporary material artefacts, 
could reveal additional details and even meaningful deviations from this 
preference for some kinds of stones. But even these first remarks, mainly 
based on my analysis of Pliny’s account, have given consistency to the 
distinction between gemstones’ colours that were meant for women’s 
jewellery and gemstones that were suitable for men’s signets, a distinc-
tion which seems to rest on both scientific and cultural grounds.

6. ‘Coloured gems’  : Greekness and exotic fashion

After women’s and men’s gems, Pliny describes many stones that fall 
outside of this binary system based on gender, namely, gemstones re-
corded according to their colour. In these groups Pliny includes many 
stones that were in fashion in Hellenistic glyptics and jewellery, before 
they spread to Rome with the arrival of Greek jewellers and engravers 
during the late Republic and early Empire.

Among the ardentes gemmae, Pliny describes the carbunculus, that is, the 

1 Plin. NH 37.197. Translation by Eichholz 1962, p. 325. A wonderful pendant featur-
ing a gem made up of the union of three stones – black at the base, white streaked with 
black in the middle, and white with red shades at the top – is carefully described in Ach. 
Tat. 2.11.3. Apparently, it was not unusual for the Romans to come across counterfeited 
sardonyxes : Mart. 4.61.6 ; 9.59.19 ; 10.87.4.

Fig. 4. Engraved sardonyx with a lion inset in-
to a gold ring, 1st-2nd century ad, 2.5 cm wide. 

Private collection. © Christie’s 2018.
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garnet,  1 and then the sarda, that is, the carnelian. The sarda had already 
been mentioned as a component of the sardonyx, but Pliny postponed 
its description till the discussion of red gems. The sarda, Pliny observes, 
is common and, being also praised in the comedies of Menander and 
Philemon, was the most appreciated gem in ancient times.  2 Indeed, the 
σάρδιον ranks among the favourite gems of the Greeks : beside the com-
edies of Menander and Philemon recalled by Pliny,  3 Plato refers to this 
gem among the λιϑίδια […] ταῦτα τὰ ἀγαπώμενα (« our highly prized 
stones »),  4 Theophrastus often mentions it as one of the most appreci-
ated gems,  5 and Posidippus praises an exceptionally large σάρδιον en-
graved with the Persian king Darius on his chariot.  6 The sarda, Pliny 
continues, is remarkably suitable for signets,  7 like some other coloured 
gems such as the amethyst and the iaspis-chalcedony,  8 while others are 
not, like the carbunculus-garnet  9 and the sappirus-lapis lazuli.  10 Although 
it is not mentioned in Roman literary sources other than Pliny’s encyclo-
paedia, looking at the material sources it appears that the sarda-carnelian 
is by far the most common gem employed for signets. It was favoured 
by Italic and Etruscan glyptics, but it was also the material preferred by 
the great Hellenistic masters who moved to Rome between the late Re-
public and the early Principate, like Augustus’ engraver Dioscurides.  11 
From Pliny one may infer that, at least for some Roman customers, this 
material was also able to suggest a nostalgic link with the Greek past, in 
addition to the engraved devices inspired by Greek masterpieces and the 
signatures of Greek artists.  12

 1 A stone frequently employed in Hellenistic jewellery and glyptics : Thoresen 2017, 
pp. 172-180.

 2 Plin. NH 37.106 : nec fuit alia gemma apud antiquos usu frequentior – hac certe apud Me-
nandrum et Philemonem fabulae superbiunt.

 3 Some σάρδια are mentioned, together with an emerald, in Menander’s Παιδίον 
(PCG vi.2 F 276). Philemon wrote a comedy titled Σάρδιον (PCG vii FF 76-77), and this 
gem could also feature in the Δακτύλιος (PCG vii F 20) and/or in the Λιϑόγλυφος (PCG 
vii F 41), perhaps a reference to a recognition token or a signet ring used to sign docu-
ments (Webster 1953, p. 127).

 4 Pl. Phd. 110d, together with iaspides (chalcedonies) and emeralds. Translation by 
Fowler 1914, p. 379.                     5 Thphr. Lap. 8 ; 23 ; 30. 6 Posidipp. 8 AB.

 7 Plin. NH 37.104-105 : omnia autem haec genera (of carchedonia) contumaciter scalpturae 
resistunt partemque in signo cerae tenent. E diverso ad haec sarda utilissima, quae nomen cum 
sardonyche communicavit.

 8 Plin. NH 37.118. On the identification of the many varieties of iaspis described by 
Pliny see Thoresen 2017, p. 178. 9 Plin. NH 37.95.

10 Plin. NH 37.120. On the identification of this gem, see Thoresen 2017, p. 171.
11 E.g., out of seven known intaglios signed by Dioscurides, as many as six are carnel-

ians, the other being an amethyst : Ballestrazzi (forthcoming).
12 Ballestrazzi 2020, pp. 366-367, 380-382 and Ballestrazzi (forthcoming).
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The same seems to be true of the other ‘coloured gems’. Although 
these gems are seldom or never mentioned in literary sources, some of 
them are relatively frequently found among jewels and signets from mu-
seum and private collections or archaeological excavations. While the 
gems listed by colour seem to be alien to the Roman ‘gendered system’, 
they obey another significant cultural dichotomy, that between Greece 
and Rome. As a matter of fact, in Pliny’s time these gems apparently still 
evoked an aura of exoticism and Greekness.  1

7. ‘Improper’ and counterfeited gems

The gems employed for signets and jewels are of course only a side of the 
Roman ‘system’ of precious minerals, and we should also take account 
of the primary distinction traced by Pliny between the gemmarum confes-
sa genera and the precious minerals that, while enjoying eandem [...] quam 
gemmae auctoritatem, are not acknowledged as such. Although Pliny does 
not offer any explicit clarification, as I have previously noted  2 it seems 
clear that this dichotomy rested on the fact that murra, crystal, and am-
ber, while being as attractive, expensive, and in high demand as gems, 
were not engraved and used as seals, nor were they set in pieces of jewel-
lery as were the gemstones belonging to the gemmarum confessa genera.

As we will see with regard to a special class of green and blue glass 
gems,  3 Pliny’s account of precious minerals, when compared with mate-
rial evidence and other literary sources, can also reveal some unexpected 
issues, which have been overlooked by scholars so far. This also seems to 
happen, for example, with the second ‘improper gem’ described by Pliny, 
namely, crystal or transparent quartz.  4 While amber was actually unsuit-
able for signets,  5 archaeological evidence seems to contradict Pliny’s im-
plicit statement that crystal did not belong to the gemmarum confessa gen-
era employed for jewellery or seals, since transparent quartz was among 
the minerals from which signets were made. Pliny carefully describes 
the peculiarities of crystal while extensively criticizing the contemporary 
passion for crystal vessels and table equipment.  6 Nevertheless, he does 
not include crystal among the gemmarum confessa genera, nor does any 
transparent stone appear among the principal gems grouped by colour. 

1 These differentiations could be further developed by comparing the colours of the 
‘traditionally Roman’ gem (sardonyx) and ‘exotic’ gems (emerald, amethyst, garnet, 
etc.) with the pigments employed in painting, especially considering the thorny distinc-
tion between colores austeri and colores floridi drawn by Pliny in Book 35 (NH 35.30, 50) 
and its aesthetic and moral implications. On colours and pigments in Book 35, see A. 
Rouveret’s discussion in this volume. 2 Above, pp. 102-103.

3 Below, p. 116. 4 Plin. NH 37.23-29.
5 See above, p. 103, note 4. 6 Plin. NH 37.29.
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Rather, according to Pliny’s account, crystal was mainly employed to 
produce fakes of translucent coloured gems, like beryls and emeralds.

Quin immo etiam exstant commentarii auctorum – quos non equidem demonstrabo 
– quibus modis ex crystallo smaragdum tinguant aliasque tralucentes, sardonychem e 
sarda, item ceteras ex aliis ; neque enim est ulla fraus vitae lucrosior.
And furthermore, there are treatises by authorities, whom I at least shall not 
deign to mention by name, describing how by means of dyestuffs emeralds 
and other transparent coloured gems are made from rock-crystal, or a sardonyx 
from a sard, and similarly all other gemstones from one stone or another. And 
there is no other trickery that is practised against society with greater profit.  1

For ethical reasons Pliny firmly refuses to record any dyeing technique, 
but many of them survive recorded in the so-called Stockholm Papyrus, 
a collection of recipes dating to the 4th century ad but relying on earlier 
texts, which lists more than seventy procedures for producing imitation 
gems, alongside recipes for metal alloys and textile dyes.  2

The many methods for counterfeiting gems usually have two opera-
tions in common.  3 First, a transparent mineral – crystal, selenite (name-
ly, moonstone) or topaz – needs to be ‘opened up’ thanks to a compound 
of alum and vinegar. The transparent gem is then dipped into a dyeing 
solution, a mixture of a colourant ground with olive oil or resins, to 
obtain imitation beryls, rubies, amethysts, sapphires, pearls, and many 
other stones, even if most of the recipes are for imitation emeralds. Sub-
jected to experimental tests,  4 it seems that the procedures described in 
the papyrus can effectively produce convincing imitation stones, as is 
repeatedly assured by the recipes themselves.  5 Since crystal was used to 
imitate translucent coloured gems, one might argue that it was less val-
ued than the stones for whose imitation was so largely employed.

No specimen of imitation gems crafted from crystal survives, although 
we cannot exclude that a few among the surviving crystal gems have lost 
that coloured patina which was produced through the procedures de-
scribed. Even though not predominant, crystal was employed for gems 

1 Plin. NH 37.197. Translation by Eichholz 1962, p. 325-327. Cf. also Plin. NH 37.79 : 
Indi et alias quidem gemmas crystallum tinguendo adulterare invenerunt, sed praecipue berullos. 
On crystal and fake gems in the Natural History, see Crowley 2020.

2 On the papyrus see Halleux 1981, pp. 110-151 (for the recipes on gemstones, see pp. 
113-133) and Caley, Jensen 2008, in particular pp. 47-88.

3 For a detailed description of the dyeing procedures known in antiquity, see Bol 
2014a.

4 Bol 2014a, pp. 116-119 and Bol 2014b. For the dyeing of gemstones in antiquity see 
Lapatin 2015, p. 127, note 26 with bibliography.

5 Cf. e.g. P.Holm. 17 (Halleux 1981, pp. 115-116) ; P.Holm. 48 (Halleux 1981, p. 124) ; 
P.Holm. 52 (Halleux 1981, p. 125) ; P.Holm. 75 (Halleux 1981, p. 130).
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and signets, and some extremely fine exemplars do survive.  1 Should we 
therefore consider these gems just faded imitation emeralds or beryls ?

Possibly, the discrepancy between Pliny’s account and archaeologi-
cal evidence could be connected with the fluctuating appreciation that 
crystal enjoyed in ancient times. Indeed, while Theophrastus lists crystal 
among precious stones, namely, the stones « from which little signets 
are cut »,  2 in his most polemic lithikon Posidippus strenuously complains 
that, although beautiful and transparent, crystal was not valued by his 
foolish contemporaries because it was not as rare and small as gems.  3 
Perhaps, it was precisely the fact that crystal was found in large blocks  4 
that made its acknowledgement as a gem rather controversial.  5 I am 
sure that a thorough analysis of the differences between lapides and gem-
mae in the Natural History would also offer some interesting insights in 
this respect.  6

These few preliminary remarks about rock crystal are just an example 
of the complex and fascinating issues that Pliny’s account may reveal 
upon careful consideration.  7

8. Further developments

Albeit limited, the evidence discussed so far has allowed me to delineate 
the material, scientific, aesthetic, and cultural underpinnings of the use 
and appreciation of precious stones in Roman culture. Future research 
on this topic should also aim at determining the geographical and chro- 
nological frames of the ‘semantic system’ of gems which I am sketching 
in this essay. My preliminary studies in these directions already point to 

1 See for instance the celebrated crystal with the bust of Athena signed by Eutyches, son 
of Augustus’ engraver Dioscurides : Berlin, Antikensammlung FG 2305, Zwierlein-Diehl 
2007, pp. 119-120, 415, Tav. 102, Fig. 468. See also Ballestrazzi 2020, pp. 376-377, Fig. 14.

2 Thphr. Lap. 30 : ἐξ ὧν δὲ τὰ σφραγίδια ποιεῖται καὶ ἄλλαι πλείους εἰσίν [...]· ἔτι δὲ 
καὶ ἡ κρύσταλλος καὶ τὸ ἀμέϑυσον, ἄμφω δὲ διαφανῆ.

3 Posidipp. 16 AB. On the epigram, see especially Petrain 2005, pp. 332-340 and Bel-
loni 2016.

4 A remarkably huge specimen was dedicated in the Capitol by Livia, and other capa-
cious crystal vessels are known to Pliny : Plin. NH 37.27.

5 Apparently, Theophrastus acknowledges rarity and smallness among the principal 
distinctive characteristics of gemstones : Thphr. Lap. 8 ; 24 ; 26 ; 27 ; 29 ; 33 ; 34 ; 35.

6 Although an explicit definition of gemma is missing from Book 37, it seems that both 
natural shape and size, as well as use and social prestige, are involved in the implicit 
definition of gemmae as opposed to lapides, the latter described in Book 36.

7 I am confident that a thorough examination of some passages of Book 37 will also 
provide some additional clues to the much-debated material identity of murra (cf. above, 
p. 103, note 1), while Pliny’s statements about the passion of Roman women for amber 
and its ‘uselessness’ need to be further investigated on the basis of both literary sources 
and material evidence.
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interesting conclusions, which will certainly deserve further investiga-
tion.

From a geographical and cultural viewpoint, I expect that this ‘system’ 
will prove to be eminently Roman and quite different from the Greek 
attitude towards gems. For example, Pliny and other authors mention 
emerald signets belonging to male rulers of the Greek world, like Poly-
crates of Samos,  1 Alexander the Great,  2 and Ptolemy IX  :  3 this strongly 
suggests that within that cultural frame emeralds were not meant only 
for women’s ornaments as they were in Rome.

From a chronological perspective, apparently the Roman ‘semantic 
system’ of gems did not survive Late Antiquity, when a new ‘symbolic 
system’ was codified. In particular, it seems that the Plinian ‘women’s 
gems’ were reserved to the emperor :  4 pearls and emeralds – alongside 
blue ‘hyacinths’ – marked a wide range of liturgical equipment, jewel-
lery conferred to high-ranking courtiers, and even mosaic walls and ceil-
ings of churches and basilicas as imperial gifts.  5

In addition, I am convinced that a careful examination of any attesta-
tion of specific gems in poetry and literature would not only improve 
the decoding of the Roman ‘semantic system’ of gems, but also offer a 
key to the passages in which writers and poets such as Persius, Martial, 
and Juvenal deal with gems with the aim of characterizing situations and 
literary characters.

Furthermore, the investigation of literary sources should be con-
stantly combined with a focus on material artefacts. The occasional 
archaeological findings of pieces of jewellery, as well as the depictions 
of women wearing their favourite parures, such as the celebrated Fa-
yum mummy portraits,  6 could provide further evidence of women’s 
preference for certain minerals rather than others, and of what were 
considered the most fashionable combinations of gems at a given time. 
As for the engraved gems, some important data could also come from 
the frequency of certain iconographies in relation to specific minerals, 

1 According to Hdt. 3.40.41 and Paus. 8.14.8, Polycrates’ famous signet was an emer-
ald engraved by Theodorus of Samos, set into a gold ring. See Ballestrazzi 2020, pp. 
367-368 and Ballestrazzi (forthcoming).

2 Plin. NH 37.8 refers to Alexander’s portraits on emeralds engraved by Pyrgoteles : 
see above, p. 104, note 5.

3 After much hesitation, Lucullus accepted from Ptolemy ix a portrait of the king 
engraved on an emerald : Plut. Luc. 3.

4 The Eastern Roman emperor Leo I (reign 457-474) even issued an edict forbidding 
the use of ‘pearls’, ‘emeralds’, and ‘hyacinths’ to anyone, while reserving these gems for 
the emperor himself : Cod. Iust. 11.12. See Spier 2012, pp. 18-19.

5 Cf. the many examples from written and material sources discussed by Beghelli 
2017, pp. 236-247. 6 Cf. Walker et alii 1997.
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with an eye always kept on the chronological and geographical coordi-
nates of an artefact.

Surely, valuable insights into the use of precious stones in Rome 
could also come from gems employed in contexts other than jewellery 
and glyptics. The exceptional hoard of precious stones from the Horti 
Lamiani,  1 for example, features many of the principal gems described by 
Pliny, including some stones that are only seldom employed in Roman 
glyptics and jewellery, like the topazus-peridot,  2 which Pliny lists among 
the viridantium genera,  3 or the sappirus-lapis lazuli, belonging to the cae-
ruleae gems.  4 Few are instead the specimens of sarda-carnelian, the most 
common gem for engravings. Apparently, cases like this confirm that 
some kinds of gemstones were predominantly employed in specific con-
texts, sometimes even regardless of their availability, value, or ease of 
engraving.

Most likely, the decoding of this semantic language of Roman gem-
stones will provide new and unexpected keys to the interpretation of a 
class of materials usually very poor in contextual data, and it will remark-
ably enrich our approach to ancient gemstones. In addition to, and in 
combination with, iconography and stylistic features of the designs en-
graved on intaglios and cameos, the choice of the material itself should 
also be taken into account in connection with the identification of who 
commissioned and used the gems. This applies both to material gems 
from archaeological excavations or historical collections and to gems de-
scribed in literary sources. In fact, thanks to the specific minerals set in 
the jewellery of Roman ladies and engraved as signets for Roman men 
(and women) we could even identify gender, political and cultural aspi-
rations, or the tastes of their owners.  5

However, we must be aware that, as Pliny observes, the rigour of this 
‘semantic system’ was troubled by the whims of individuals who, if suf-
ficiently prominent, could also promote new and lasting fashion trends. 
In this regard, Pliny records that the emperor Claudius wore both sard-
onyxes and emeralds, a combination apparently still in fashion at the 
time of Martial.  6

1 See above, p. 101, note 4. 2 Thoresen 2017, pp. 186-189.
3 Plin. NH 37.107-109. 4 Plin. NH 37.119-120.
5 Of course this ‘semantic system’ based on gender and tradition could also coexist 

with other criteria grounded in the healing and magical potential of gems, even regardless 
of the possible presence of magical inscriptions or engravings (see Nagy 2015, pp. 206-211 
for an insightful definition of ‘magical gems’). On the material semantics of amulets and 
magical gems, especially by virtue of their colours, see Mastrocinque 2011 and Beckman 
2017 with further bibliography. 6 Mart. 4.61.6-8.
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Hactenus de principatu convenit mulierum maxime senatusconsulto. Minus certa sunt 
de quibus et viri iudicant ; singulorum enim libido pretia singulis facit praecipueque 
aemulatio, velut cum Claudius Caesar smaragdos induebat vel sardonyches.
Up to this point there is agreement as to which stones are supreme, the ques-
tion having been largely settled by a decree of our Women-councillors of 
State. There is less certainty regarding the stones about which men too pass 
judgement. In the case of men, it is an individual’s caprice that sets a value 
upon an individual stone, and, above all, the rivalry that ensues. A case in 
point is that of the Emperor Claudius, when he took to wearing emeralds or 
sardonyxes.  1

The acknowledgement of the material semantics of Roman gems could 
also disclose some unexpected issues. A promising case-study is that of a 
large group of Augustan glass intaglios which reproduce the pattern of 
the sardonyx by juxtaposing the specific colours of women’s gems : their 
combination of blue and green bands alternating with thinner white 
stripes does not match the design of any natural mineral (Fig. 5). These 
gems raise doubts about the traditional assumption that glass gems were 
used as imitations of much more expensive natural minerals. Although 
Pliny himself recalls glass imitations of many stones  2 and mentions the 
vitreae gemmae e volgi anulis when describing the pigment anulare,  3 the 
manifest artificiality of these blue and green gems demonstrates that the 
use of glass was not limited to the imitation of more precious minerals. 
Like the unusual combination of sardonyxes and emeralds brought into 
vogue by Claudius, it seems likely that this unnatural pattern also con-
veyed a specific meaning and was meant for particular customers, who 
probably did not employ these gems as signets, as residual traces of gold 
leaf in the device of many specimens suggest. Only a careful analysis of 
the engraved devices could suggest the category of Romans for which 
these gems were designed, and whether this peculiar pattern was invest-
ed with a particular symbolic meaning.

1 Plin. NH 37.85. Translation by Eichholz 1962, pp. 231-233 with slight modifica-
tions.

2 Pliny records glass imitations of crystal (Plin. NH 37.29), opals (Plin. NH 37.83), car-
bunculus-garnet (Plin. NH 37.98), callaina-turquoise (Plin. NH 37.112), iaspis-chalcedony 
(Plin. NH 37.117), leucocrisius (Plin. NH 37.128).

3 Plin. NH 35.48 : fit et ipsum e creta admixtis vitreis gemmis e volgi anulis, inde et anulare 
dictum.
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9. Conclusions

In this essay, I have offered some 
tentative conclusions about the 
Roman ‘gem code’ and the sym-
bolic meanings of the most appre-
ciated precious stones. Many issues 
touched upon here need further 
analysis, and various strands of 
research will combine to provide 
deep insights into the Roman se-
mantics of precious stone and the 
symbolic language of colours. My 
ongoing work underlines the fact 
that any investigation in this direc-
tion should embrace a wide chron-
ological span and be constantly 
supported by a strongly multidisci-
plinary approach which considers 
both literary and material sources. I 
am confident that even the prelimi-
nary results presented here suggest 
new and promising research paths 
and urge us to recalibrate our cur-
rent methodological approaches to 
ancient gemstones. In offering this 
contribution to the history of co-
lour and to the due rehabilitation 
of the ‘minor arts’, I hope to have demonstrated the importance of con-
sidering the materiality and colours of precious stones alongside and in 
combination with the traditional foci of glyptic studies.

*
This research is part of the project Alchemy in the Making : From Ancient Babylonia via 
Graeco-Roman Egypt into the Byzantine, Syriac, and Arabic Traditions (acronym AlchemEast) 
and of the prin research project Material and Visual Culture of Science : A Longue Durée Per-
spective, University of Pisa Unit. The AlchemEast project has received funding from the 
European Research Council (erc) under the European Union’s Horizon 2020 research 
and innovation programme (grant agreement no. 724914).

Fig. 5. Two-piece cast glass gem inset 
into a bronze ring, second half of 1st 
century bc, 1.6 × 1.1 cm. The J. Paul 
Getty Museum, Villa Collection, 
Malibu, CA, 85.AN.370.83. © Getty’s 

Open Content Program.



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

chiara ballestrazzi118

Bibliography

Anna Anguissola, Pliny the Elder and the Matter of Memory. An Encyclopaedic 
Workshop, London-New York, Routledge, 2022.

Anna Anguissola, Andreas Grüner (eds.), The Nature of Art. Pliny the Elder on 
Materials, Turnhout, Brepols, 2020.

Chiara Ballestrazzi, Arte senza storia ? I nobiles artifices delle gemme e il loro 
destino, « ra », lxx, 2, 2020, pp. 359-385.

Chiara Ballestrazzi, Gemmarum scalptura, gemmarum pictura. Sculptors, Paint-
ers, and gem Engravers, « ak », lxiv, 2021, pp. 99-111.

Chiara Ballestrazzi, Elagabalus’ Shoes. The Ancient ‘Art History’ of Gems’, in 
Ancient Greek, Roman and Byzantine Engraved Gems in the Eastern Mediterranean 
and Black Sea Area, Izmir 11-12 May 2021, edited by Ergun Lafi et alii, Alter Ori-
ent und Altes Testament (aoat), Münster, Ugarit-Verlag (forthcoming).

Fabio Barry, Painting in Stone. Architecture and the Poetics of Marble from Antiq-
uity to the Enlightenment, New Haven-London, Yale University Press, 2020.

Eric Beckman, Color-Coded : The Relationship between Color, Iconography, and 
Theory in Hellenistic and Roman Gemstones, in What Shall I Say of Clothes ? Theo-
retical and Methodological Approaches to the Study of Dress in Antiquity, edited 
by Megan Cifarelli, Laura Gawlinski, Boston, ma, Archaeological Institute of 
America, 2017, pp. 67-82.

Michelle Beghelli, From the Bible to the Liber Pontificalis. Gems and Precious 
Stones in the Early Medieval Churches : Combinations, Colours and Contexts, in 
Hilgner et alii 2017, pp. 233-275.

Luigi Belloni, Una rarità imperfetta (P. Mil. Vogl. viii 309, iii 8-13 = 16 A.-B. = 16 
S.- St.-W.), « ExClass », xx, 2016, pp. 7-18.

Peter Bing, The Politics and Poetics of Geography in the Milan Posidippus, Section 
One : On Stones (AB 1-20), in Gutzwiller 2005, pp. 119-140.

John Boardman, Archeologia della nostalgia. Come i Greci reinventarono il loro pas-
sato (translation of The Archaeology of Nostalgia. How the Greeks re-created their 
Mythical Past, London, Thames & Hudson, 2002, by Maria Cristina Colda-
gelli), Milan, B. Mondadori, 2004.

Marjolijn Bol, Coloring Topaz, Crystal and Moonstone : Gems and the Imitation of 
Art and Nature, 300-1500, in Fakes ! ? Hoaxes, Counterfeits, and Deception in Early 
Modern Science, edited by Marco Beretta, Maria Conforti, Sagamore Beach, 
Science History Publications-usa, 2014, pp. 108-129 (2014a).

Marjolijn Bol, Topazes, Emeralds, and Crystal Rubies. The Faking and Making of 
Precious Stones, in The Recipes Project. Food, Magic, Art, Science, and Medicine, 
https ://recipes.hypotheses.org/4659 (last accessed 25th July 2022) (2014b).

Mark Bradley, Colour and Meaning in Ancient Rome, Cambridge, Cambridge 
University Press, 2009.

Earle Radcliffe Caley, William B. Jensen, The Leyden and Stockholm Papyri. 
Greco-Egyptian Chemical Documents from the Early 4th Century a.d., an English 
translation with brief notes by Earle Radcliffe Caley, edited, with a new gen-



Per uso strettamente personale dell’autore. È proibita la riproduzione e la pubblicazione in open access.
For author’s personal use only. Any copy or publication in open access is forbidden.

©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

the colours of gemstones in pliny 119

eral introduction, a note on techniques, and a materials index by William B. 
Jensen, Cincinnati, oh, University of Cincinnati, 2008.

Faya Causey, Amber and the Ancient World, Los Angeles, The J. Paul Getty Mu-
seum, 2011.

Maddalena Cima, Il « prezioso arredo » degli Horti Lamiani, in Le tranquille dimore 
degli dei. La residenza imperiale degli Horti Lamiani, a cura di Maddalena Cima, 
Eugenio La Rocca, Venice, Cataloghi Marsilio, 1986, pp. 105-144.

Patrick R. Crowley, Factitious Gems and the Matter of Facts in Pliny’s Natural 
History, in Anguissola, Grüner 2020, pp. 246-348.

Véronique Dasen, Sexe et sexualité des pierres dans l’antiquité gréco-romaine, in 
Les savoirs magiques et leur transmission de l’antiquité à la Renaissance, textes réu-
nis et édités par Véronique Dasen et Jean-Michel Spieser, Florence, sismel-
Edizioni del Galluzzo, 2014, pp. 195-220.

Dario Del Bufalo, Murrina vasa. A Luxury of Imperial Rome, Rome, ‘L’Erma’ 
di Bretschneider, 2016.

Mary Ann Eaverly, Tan Men/Pale Women. Color and Gender in Archaic Greece 
and Egypt. A Comparative Approach, Ann Arbor, The University of Michigan 
Press, 2013.

David Edward Eichholz, Pliny, Natural History, with an English translation 
in ten volumes, vol. x, Libri xxxvi-xxxvii, Cambridge, ma-London, Harvard 
University Press-William Heinemann ltd, 1962.

David Edward Eichholz, Theophrastus, De Lapidibus, edited with introduc-
tion, translation and commentary, Oxford, Clarendon Press-Oxford Univer-
sity Press, 1965.

Jaś Elsner, Lithic Poetics : Posidippus and his Stones, « Ramus », xliii, 2, 2014, pp. 
152-172.

Harold North Fowler, Plato, vol. i : Euthyphro, Apology, Crito, Phaedo, Pha-
edrus, with an English translation, introduction by Walter Rangeley Maitland 
Lamb, Cambridge, ma-London, Harvard University Press, 1914.

Elisabetta Gagetti, Ambra : il puro gusto del lusso, in Luxus. Il piacere della vita 
nella Roma imperiale, catalogo della mostra (Torino, Museo di Antichità, 26 
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PIGMENTS GIVING MORE THAN COLOUR  : 
THE CASE OF LEMNIAN EARTH  OR MILTOS

Effie Photos-Jones

Abstract · This paper focuses on a statement first made by Dioscorides (De Ma-
teria Medica, v 97) in reference to a renowned mineral medicinal, Lemnian Earth 
(LE) or Lemnian Miltos (LM). Dioscorides stated that ‘goats’ blood’ must have 
been added to the earth, to make it red and unstaining, but this comment of his 
became a source of some ‘concern’ to later authors, like Galen ; it meant that LE 
was a prepared rather than a natural material, and further, one prepared in a rath-
er unconventional way. LE was used for a variety of ailments but mainly against 
poison ingested or injected (by venomous snakes). To our knowledge there are 
no samples of LE dating to antiquity but the Pharmacy Museum of the Universi-
ty of Basel has samples dating to a much later period (16th-18th century ce), when 
LEs circulated under a variety of colours (white/grey/yellow/red) rather than 
just red. Chemical and mineralogical analysis of a select number of samples, 
combined with DNA sequencing of their microbial load revealed the presence 
of the fungal species Talaromyces (previously identified as part of the Penicillium 
family). Therefore, it is suggested here that microorganisms, like fungi, and 
their associated (red) pigmenting organic compounds (secondary metabolites) 
might have been the source of the colour red, and not ‘goats’ blood’. Fungal-
derived pigments are used widely as food colorants today. In seeking evidence, 
within the documentary record, for the deliberate introduction of a fungal load 
I highlight a comment by Galen that LE was mixed with wheat and barley. Had 
that grain been ‘mouldy’, it could have easily provided the source for Penicillium. 
Dioscorides’ comment may appear, at first, innocuous and of little consequence 
to the study of ancient pharmacology, focused as it is on plant-derived bioac-
tive substances. Yet, minerals and rocks constitute circa 10% of the Dioscorid-
ean pharmacopoeia, and the synthetic ones a much smaller subset. Therefore his 
‘off-the-cuff’ remark may have the potential to shed light on possible ancient 
biotechnological practices, currently little appreciated and/or understood.
Keywords · Lemnos, Galen, Lemnian Earth, Lemnian Miltos, fungi, Secondary 
Metabolites. 

1. Setting the scene

The subject of this paper is the mineral medicinal of the Greco-Roman 
world, called Lemnian Earth (LE) or Lemnian miltos (LM) or Lemnian 

effie.photos-jones@glasgow.ac.uk, Analytical Services for Art and Archaeology (Ltd), 
Glasgow - School of Humanities, University of Glasgow, United Kingdom.
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sphragis, Lemnian sealed earth (cf. the Latin Terra sigillata), renowned in 
antiquity for the healing of wounds that ‘were slow to heal’ and as a 
cure ‘against poison’, whether ingested or acquired from snake bites. 
The island of Lemnos is situated in the North-eastern Aegean and the 
locality of its extraction (greater Kotsinas, on the North coast) forms part 
of a landscape steeped in local myth and archaeological remains (8th-6th 
century bce town of Hephaistias) (Figs. 1a, b). Over the last twenty-five 
years myself and my colleagues have taken an active interest in the closer 
investigation of this mineral medicinal and the landscape it derived from.

On the geological front, our work has focused on the assessment of 
the clay sediments  1 and the water from the local springs ;  2 the latter is 
thought to have played an integral part in the preparation of LE in the 
post-medieval period.  3 On the archaeological materials analysis front, our 
work has been based on the chemical and mineralogical characterisation 
of LE samples in the collection of the Pharmacy Museum of the Univer-
sity of Basel (16th-18th century) as well as the DNA sequencing of their mi-
crobial (fungal, bacterial) load (Figs 2a-c). Also analysed, and belonging 
to the same collection, were three samples of Terra Silesia (Silesian Earth, 
hereafter SE) from Central Europe of contemporary date (Figs. 2d-f).  4

Why has this mineral medicinal been so intriguing to us ? First, on ac-
count of the strong belief in its efficacy spanning millennia, from an-
tiquity to the modern era. Second, on account of the comments of 19th 
century chemists who analysed the LE in use at the time and decreed 
that there was nothing special about it (« it is absolutely certain this ‘soil’ 
contains no therapeutic properties »).  5 Third, Dioscorides’ comment (De 
materia medica, v 97) mentioned above, namely that they must have add-
ed goats’ blood to make the earth red and unstaining ; if they did not do 
that, what did they actually add to that earth that was neither dye nor 
pigment and yet turned it red ?

While chemical and mineralogical analysis could easily corroborate 
(or not) the observation that LE may have been ‘just a clay’, the issue of 
the colour (red) and how it was acquired was more problematic. As far 
as antiquity was concerned, LE/LM was always red. Further, that red 
colour should not stain. The combination of the two requirements, i.e., 
to be red and unstaining, excluded the presence of common mineral pig-
ments, like iron oxides or plant-derived dyes. Dioscorides was the first to 
put forward the suggestion that something different (for example goats’ 

1 Hall, Photos-Jones 2008 ; Photos-Jones et alii 2012 ; Photos-Jones, Hall 2011. 
2 Photos-Jones et alii 2016.
3 Hall, Photos-Jones 2008 ; Tourptsoglou-Stefanidou 1988.
4 Christidis et alii 2020.
5 Tourptsoglou-Stefanidou 1988, p. 506.
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blood) was added to the natural clay, but it was Galen who endeavoured 
to resolve the ambiguity of the addition of goats’ blood : « Now, I had 
once read in the works of Dioscorides and others that the Lemnian earth 
was mixed with goats’ blood, and that it is out of the mud resulting from 
this mixture that the priestess used to mould and stamp the so-called 
Lemnian seals ».  1 Galen goes on to state that he had a great desire to see 
for himself the process of mixture, the summetria tes mixeos (συμμετρία 
τῆς μίξεως) or the proportions of blood to earth. After watching the 
ceremony, he adds : « I thought well to inquire whether there was no 
tradition of goats’ blood being mixed with the earth. All who heard this 
question of mine laughed, and they were not mere chance individuals, 
but people well informed about the whole history of the locality as well 
as in other matters ».  2 Having consulted with them, he concluded that 
no blood was added. Further, so convinced was he of the Lemnian sphra-

1 Galen, De simplicium medicamentorum facultatibus, ix 2 in Kühn 1826, p. 171, ll. 1-4. 
Translation by Brock 1929, p. 193.

2 Greek text in in Kühn 1826, pp. 173, ll. 16-174, l. 1. Translation by Brock 1929, p. 194.

Figs 2 d, e, f.Three samples of Terra 
Silesia in the collection of the Pharmacy 
Museum of the University of Basel (af-
ter Fig 1, Christidis et alii 2020). From 

left to right : 703.1, 703.2, 703.3.

Fig. 1a. Map of the North Aegean with Lemnos in the centre ; Fig. 1b. the island 
of Lemnos with the broader archaeological landscape associated with the ex-

traction of the Lemnian Earth, in the north of the island, highlighted.

Figs 2 a, b, c. Three samples of Lem-
nian Earth in the collection of the 
Pharmacy Museum of the Univer-
sity of Basel (after fig. 1, Christi-dis 
et alii 2020). From left to right : 700.4, 

700.17, 700.18
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gis’/miltos’ useful properties that he adds : « I had no hesitation myself in 
testing the medicine, and I took away twenty thousand seals » (δισμυρίας 
λαβὼν σφραγίδας).  1

As Figs 2a-c suggest, in later periods, LE came under different co-
lours. Georgius Agricola, the 16th-century authority on all natural ma-
terials mined and/or extracted and the acknowledged ‘father’ of mod-
ern mineralogy, states that « they (the pieces of LE) were yellowish and 
sealed with Ottoman letters ».  2 To our knowledge, there are no dated 
LE sphragides from antiquity. Further, and as already mentioned, only a 
very small data set exists regarding the technical characterisation of LEs 
of later date.

In this paper I will propose that LE acquired its coveted and long-
standing reputation (from early antiquity to late 19th-early 20th century) 
based on two different but ultimately related reasons : (a) the subtle and 
‘under-the-radar’ method of its preparation, and (b) the complex way it 
was rendered pharmacologically active. Of the two, I will address only 
the former, i.e., its manufacture, and only to the extent that present state 
of research allows me to do so. I am referring to ‘manufacture’ because I 
can see no other way the clay acquired a red colour, which did not stain, 
without deliberate additions/alterations of the natural material.

In the sections that follow I first draw a brief outline of the ancient 
sources. The narrative is mainly Galen’s and I illustrate it, on a step-by-
step basis, and as it unfolds, with one graphic illustration (Fig. 3). Then I 
present a summary of our published data on the technical characterisa-
tion of archaeological samples of LE (and of SE) from a much later peri-
od when similar practices may or may not have been followed. I suggest 
that the colour changes in Galen’s LE might have been caused by fungal 
presence in the grains; in other words, that the wheat/barley may have 
been partly rotting. This hypothesis arose out of our ‘discovery’ of fungi 
(of the Penicillium family) in the LEs of the later periods. Did the Chris-
tians follow the same ritual of blessing as the priestess of Artemis? We do 
not know.  But some fungi are known to produce colourful molecules 
and if present they could have coloured clays as well.

2. Lemnian Earth in antiquity : key sources

In the mind of the ancient Greeks and in the context of Greek mythol-
ogy, the island of Lemnos in the Northern Aegean was perhaps best 
known for two main ‘events’ : (a) the slaughter of Lemnian men by 
their women folk because they deserted them in favour of the Thracian 

1 Greek text in in Kühn 1826, p. 174, ll. 6-7. Translation by Brock 1929, p. 193.
    2 MacGregor 2013.
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women ! and (b) Philoctetes’ cure of his bite by a poisonous snake with 
Lemnian Earth.

LE is first mentioned as Lemnian miltos in the 4th century bce by Theo-
phrastus (On Stones, 52), together with Kean, Cappadocian /Sinopic 
earths (identified as red earths or miltos). Miltos was one of the many 
reds known already from the Mycenaean period (Linear B tablets) and 
was the name given to a red pigment iron oxide from the north Cycladic 
Island of Kea and/or Sinope (Cappadocia, Turkey). Miltos, at least of the 
Kean variety, has now been identified as naturally occurring very fine, al-
most industrial grade, iron oxides.  1 Kean and Sinopic miltos stained red, 
and as such they were used as a pigment by builders and artists as well as 
for the painting of boats. Recently our research group has demonstrat-
ed that Kean miltos would have been more than a means of decorating 
boats, and instead could have acted as an antifouling agent, on account 
of trace amounts of metals (Pb, Cu, Sn) but also active microorganisms.  2

In the 1st century bce, Vitruvius describes LE as a natural pigment (On 
Architecture, 7.7.15). Pliny (1st century ce) identifies it as a pigment as well 
as, more importantly, a medicine. Moreover, in his Natural History Pliny 
refers to LE as Terra Lemnia, Terra Rubricata, Terra Sigillata or Lemnia 
Rubrica, and he mentions LE in three books (NH 28.24 ; 29.33 and 104 ; 
35.14) as a particularly efficient antidote against poisons and snakebites. It 
is quite clear that in Pliny’s mind LE was (only) red since it compared it 
with Sinopis (sinopic miltos) and minium (NH 35.14).

Dioscorides (1st century ce) describes Lemnian Earth as extracted from 
a tunnel-like aperture in Lemnos, and « mixed with goats’ blood » ; it was 
an « uncommonly effective antidote for deadly poisons when drunk 
with wine » and « against the stroke of venomous animals and for their 
snake bites » (De materia medica, v 97),  3 thus restating, the reference to 
Philoctetes’ cure. The implication, therefore, is that LE could be taken 
internally (with wine) rather than simply applied as a poultice, exter-
nally.

As mentioned, it is Galen following his second visit to Lemnos in the 
late 190s ce,  4 who gives an insightful account of LE’s properties and of its 
extraction and processing in chapter 2 of the ninth book of his work On 
the Properties of Simple Drugs (De simplicium medicamentorum facultatibus),  5 
a “required reading” for those interested in the history of this ‘medicine’. 
Before tackling the issue of LE, Galen begins by defining what is ‘earth’ 
(γῆ/ge), saying that Greeks commonly give this name to all material

            1 Photos-Jones et alii 1997.             2 Photos-Jones et alii 2018.
3 Translation by Beck 2011, p. 380. 4 Nutton 1973, pp. 158-171. 

            5 Kühn 1826, pp. 169-176.
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... which, put into water, becomes at once liquefied and turns into mud (πηλός/
pelos). That used in agriculture [by the farmers] has certain varieties, a fat and 
sticky kind being quite dark in colour, while another kind, not fatty, but more 
friable, is called white clay (potters’ earth) (ἄργιλ(λ)ος/argil(l)os), this having a 
whitish tint. These are the extreme varieties, and the other earths are between 
them, approaching either the one or the other.  1

Galen is clearly stating that there is a whole range of materials that 
could be classified as earths ; at one end of that range is the earth that 
farmers routinely work with. This earth feels/looks greasy (λιπαρά/
lipara), it is sticky (γλίσχρος/glischros) and it is also dark in colour 
(μέλαινα τὴν χρόαν/melaina ten chroan). At the other end is a white 
earth more friable/crumbly and without grease ; all earths are capa-
ble of ‘dissolving’ in water and this property distinguishes them from 
other natural materials. When farmers’ earth is wetted, it becomes a 
mud called pelos. The importance of working with wet earth (πηλός/
pelos) as opposed to dry earth is repeatedly highlighted, as is the fact 
(see below) that when the pelos is being worked it needs to be totally 
immersed in water.

LE and its three varieties belong to the first category of earths, their 
varieties being defined on the basis of application. It is also clear that LE 
cannot be considered as potters’ clay (ἄργιλ(λ)ος/argil(l)os). Indeed, Ga-
len continues : « One is the above-mentioned sacred earth, which nobody 
touches but the priestess. A second kind is the real red earth (μίλτος/
miltos), mainly used by builders. The third is that which removes dirt, 
and which can be used, if desired, by those who wash linen and clothes 
(fullers) ».  2 Fullers’ earth is identified as smectite/montmorillonite clay.  3 
The ritual of the preparation of the Lemnian sphragis is described by Ga-
len in the passage below :

The priestess collects this, to the accompaniment of some local ceremony (μετά 
τινος ἐπιχωρίου τιμῆς/meta tinos epichoriou times), no animals being sacrificed, 
but wheat and barley being given back to the land in exchange (ἀντιδιδομένων 
τῷ χωρίῳ/antididomenon toi chorioi). She then takes it to the city, mixes it with 
water so as to make moist mud, shakes this violently and then allows it to stand. 
Thereafter she removes first the superficial water, and next the greasy part of 
the earth (λιπαρὸν τῆς γῆς/liparon tes ges) below this, leaving only the stony 
and sandy part at the bottom, which is useless. She now dries the greasy mud 
(λιπαρὸς πηλός/liparos pelos) until it reaches the consistency of soft wax ; of this 

1 Kühn 1826, p. 168, ll. 10-18. I have used Brock’s (1929) translation of the relevant pas-
sages in Galen ; comments/additions are in italics. 

2 Greek text in Kühn 1826, pp. 170, ll. 14-171, l. 1. Translation by Brock 1929, p. 192.
3 Robertson 1986.
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she takes small portions and imprints upon them the seal of Artemis ; then again 
she dries these in the shade till they are absolutely free from moisture.  1

In another passage that follows the above and of equal significance is Ga-
len’s observation that the priestess ‘stuffed into’ the earth (ἐμβάλλουσα 
τῇ γῇ/emballousa tei gei) some quantity of wheat and barley ; she also did 
« other » unspecified things in accordance with the local ritual (κατὰ τὸν 
ἐπιχώριον σεβασμόν/kata ton epichorion sebasmon), and then transported 
the earth and wheat/barley to the town/ temple in a carriage.  2 In the 
passage quoted above, Galen refers again to the epichorios time (ἐπιχώριος 
τιμή), viz. the local custom ; accordingly, the priestess, having depleted 
the land of its earth, appears to be giving something valuable back to it 
(wheat and barley), (ἀντιδιδομένων τῷ χωρίῳ/antididomenon toi chorioi), 
perhaps in the hope of returning to it, its health-giving powers. Setting 
aside our interpretation of the priestess’ intentions, what can be deduced 
from her actions is that, this was no casual sprinkling of clay with some 
grain but a deliberate act of mixing the clay with wheat and barley, the 
latter in considerable quantities (κρίϑων ἀριϑμόν/krithon arithmon).  3

Sprinkling or mixing with wheat and barley could not have been seen 
as anything but innocuous additions to the clay. However, what remains 
conspicuously absent is any reference to the issue of the colour red. Ga-
len set sail to be present during the days when the priestess was actively 
involved in the extraction of LE and to clarify the issue of the addition 
(or not) of goats’ blood. He declares himself satisfied that no goats’ blood 
was added but he does not disclose if anything else was added ; or how 
the earth became red. We can only assume that this was a deliberate 
move from his part and perhaps instrumental in him sailing away with 
20,000 seals.

Fig. 3 gives a graphic illustration of the priestess’ ‘ritual’ as she worked 
her way through what would have been a well-designed manufactur-
ing process (see caption to Fig. 3) ; also the potential (colour) changes in 
the λιπαρὸς πηλός. It suggests that what may have been added was not 
goats’ blood but rather ‘something’ in the wheat and barley, namely a 
fungal growth. It is almost certain that this fungal growth would have 
been readily recognised by all (see below reference to euros). Whether 
they would want to report its presence, is a separate issue. The symbol 
of Artemis was a goat, hence the stylised stamp on the pellet.

1 Greek text in Kühn 1826, pp. 169, l. 11-170, l. 4. Translation by Brock 1929, p. 192.
2 Kühn 1826, p. 173, ll. 12-16.
3 Kühn 1826, p. 173, l. 13. I would like to thank Prof Vivian Nutton for offering added 

insight into the priestess’ actions and indeed the editors of this volume for carefully 
debating this point.



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

effie photos-jones130

Fig. 3. Images 1, 2 : priestess is on site and ‘blessing’ the pit with wheat and bar-
ley ‘according to the local custom’. Images 3, 4 : priestess is at the ‘temple’ ma-
king ‘pelos’ after pouring water in a ‘vat’ and mixing vigorously earth with water. 
Wheat and barley get thoroughly mixed in the pelos but given their light weight 
they are likely to float in the water layer. Some will be trapped in the coarse se-
diment at the bottom. Image 5 : a settling period follows whereupon the liparos 
pelos consisting of fine clay-sized particles separates from the water and the coarse 
grained sediment (sandy and silty material) below it. Image 6 : water (top) layer 
is removed to reveal a liparos pelos whose colour is ‘different’ from that of the 
original earth ; this colour change is due to the hypothesised release of fungal pig-
menting biomolecules (secondary metabolites) because of (rigorous) stirring but 
possibly other (environmental) reasons as well. The latter may include changes 
in the pH of the water as a result of the presence of clays in the vat. Image 7 : se-
lect removal of liparos pelos and disposing (not shown) of the coarse layer below. 
Images 8, 9 : controlled drying of the liparos pelos, both prior to and after shap-
ing and stamping it into pellets ; stamp : a goat’s head, the goat being the symbol 
of the goddess Artemis. © Analytical Services for Art and Archaeology (Ltd).
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3. LE : the technical analyses so far

Having put forward a suggestion for an alternative source of colourant 
for the LE and  in Galen’s time, I now present a summary of our work on 
LEs of later periods. As can be seen from Tab. 1, except for the white LE, 
which consists primarily of dolomite and could have possibly been a fake 
(many fake LEs were purported to be circulating in the markets of Cen-
tral Europe at the time), the composition of the other two LEs consists of 
a mixture of kaolinite and smectite/montmorillonite with illite, hema-
tite, titanium oxide and quartz. The red sample (Fig. 2b) has ca. 5% iron 
oxide. The red SE (Fig. 2e) has ca. 7 % hematite, and it stains like the red 
LE.  1 Samples 700.19 and 700.20, natural clay sediments, from the locality 
of the extraction are also included.  2 They contain not only hematite but 
also alunite (see 700.19). Given the small number of both geological and 
archaeological samples analysed, the results regarding ‘typical’ composi-
tion for LEs can only be suggestive, rather that conclusive.

Tab. 1. Mineral composition (key phases) determined by X-ray diffraction of the 
six earths dicussed here (adapted from table 1, in Christidis et alii 2020) ; nd = 

not detected.

DNA sequencing of the post-medieval samples of Lemnian and Silesian 
earths gave interesting results (see Tab. 2). Three fungal species were iden-
tified, namely Talaromyces, Penicillium and Aspergillus. All three belong to 
the larger family of Trichocomaceae of the Eurotiale phylogenetic order.  3 

1 Christidis et alii 2020, table 1. 2 Christidis et alii 2020.
3 See the Wikipedia entry on Trichocomaceae at : https://en.wikipedia.org/wiki/Tri- 

chocomaceae.
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Talaromyces used to be classified under the Penicillium species but now is 
treated independently.

Tab. 2. Fungal load in three of the six earths analysed. X refers to ‘present’. 
X* refers to Penicillium sp type different to that of 700.17 ; nd = not detected. 

(adapted from table 2 in Christidis et alii 2020).

As Tab. 2 demonstrates, only two of the three LEs have a fungal load. 
The dolomite-rich white LE (700.4) has no fungal load and, as mentioned, 
is compositionally different to the other two ; it may not have originated 
from Lemnos. The red LE contains Talaromyces and likely Penicillium and 
Aspergillum ; the red Silesian earth carries no fungal load. Both are iron 
rich, meaning that the original clay (from Silesia or Lemnos) was either 
hematite-rich or that hematite was subsequently added to it. The Sile-
sian white earth contains a different type of the Penicillium species as well 
as Aspergillus species. The two sets of earths are contemporary ; they also 
show some overlap in the species of fungi present. This raises the ques-
tion of possible contamination post-manufacture and/or during storage.

How can we be confident that the fungal load was acquired during 
manufacture and not during their long history of acquisition and/or 
storage as artefacts in museum collections ? There is presently no defini-
tive answer to this question. Fungal spores like those of Penicillium with 
their characteristic blue and green colour are ubiquitous but, for their 
growth, they require the presence of an organic substrate as a food and 
energy source. What that food source would have been while in storage 
and away from an organic substrate is difficult to assess.

Fungi produce organic compounds, primary and secondary metabo-
lites, important for their survival. The former are responsible for repro-
duction and growth ; the latter for communication and defence and as 
a means of survival within a specific ecological setting. There are many 
strains of the Talaromyces and Penicillium species which contain yellow/or-
ange/red secondary metabolites.  1 It has been shown that pH (ca. 5-7) and 
temperature (ca. 24ºC) are optimum conditions for the generations of red 

1 Morales-Oyervides et alii 2020.
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secondary metabolites by a particular strain of Penicillium.  1 Microbially 
derived colorants were used in the past in the East and are used increas-
ingly by the food industry today ; also as pharmaceuticals, since many are 
bioactive (displaying antibacterial/ antifungal/ antioxidant) properties.  2 I 
argue that, given their properties as food colorants, had they been gener-
ated in antiquity, they could have been used as …earth colorants, as well !

4. Further comments and concluding remarks

The story of the extraction and preparation of LE has for long been ‘read’ as 
a ritual process carried out under a religious authority, Christian or pagan 
whether in antiquity or in the post-medieval period. Emphasis has been 
placed on the day of the extraction of the earth, be it on the 6th of May in an-
tiquity or the 6th of August in later periods.  3 Yet it is clear that, in reference 
to antiquity, it is the events following the extraction (i.e., what the priestess 
did once the load of grain-with-earth was carried to the temple) that is of 
interest to us ; with regards to the later periods, it may be the events pre-
ceding the extraction and taking place over the whole year that might be 
of interest.  4 In the 4th century bce, Lemnos was a major producer of grain 
(wheat and barley) with as much as 30 % of its landmass dedicated to the 
cultivation of barley.  5 Hesiod writes that harvest of grains took place when 
« the Pleiades rose to the east », namely in May.  6 That date seems to coin-
cide with the time of the extraction of LE in antiquity (on the 6th of May), 
i.e., the time of harvest when grains would have been fresh and plentiful.

The ancient sources make it clear that only a few clay-rich geographi-
cal localities, mainly in the islands of the Aegean, were associated with 
medicinal earths (Dioscorides, De Materia Medica, v).  7 For the majority 
there is little reference to their colour. This was not the case with Lem-
nian miltos. Since there is no reference to any specific pigment or dye 
added and the only pointer to another component being added is the 
grain used by the priestess, I suggest the source of colour could be associ-
ated with that grain and more specifically, a fungal growth within. Did 
the priestess choose to add mouldy grain, in the first place ? Did the grain 
become mouldy as it was placed with the earth in the vat where it was 
stirred ‘violently’ and for days ?

As for the first question and with regards to mouldy grain, I come 
now to the issue of euros (εὐρώς) which first came to our attention in 

1 Mendez et alii 2011. 2 Rao et alii 2017.
3 Hall, Photos-Jones 2011 ; Tourptsoglou-Stefanidou 1988.
4 Hall, Photos-Jones 2011, fig. 62, p. 94. 5 Garnsey 1985, p. 68. 
6 Thibodeau 2016, p. 523.
7 See Samian, Eretrian, Kimolian, Melian earths as well as Ampelitis and others ; Hall, 

Photos-Jones 2011 ; Photos-Jones et alii 2015.
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association with a white composite ‘mineral’ formed on the lead metal 
plate in the course of making psimuthion (ψιμύϑιον, synthetic cerussite 
or lead carbonate).  1 Euros is translated as mould, dank decay but also as 
putrid wetness, ὑγρότης σεσηπυῖα (hugrotes sesepuia).  2 On the issue of 
mouldy wheat (eurotion sitos/εὐρωτιὼν σίτος)  3 but also mouldy bread 
(arton… eurotionton/ἄρτων … ευρωτιώντων)  4 as well as mouldy wicker 
work !,  5 we can only assume that antiquity was well aware of such pro-
cesses of decay, as a state of becoming of organic matter, under particu-
lar conditions, rather than a microorganism.

There is certainly no mention by Galen to ‘mouldy grain’ whatever 
its source. The hypothesis that the grain added might have been mouldy 
has to remain exactly that, a hypothesis. Although the presence of fungi 
in some LEs of later periods is a fact, their source cannot be ascertained.  
So where do we go from here ? Laboratory-based experiments is the 
next step. Simulating what the priestess may have done i.e. by growing 
fungi in the presence of clays can verify whether the clays can change 
colour or not. It is important to establish which conditions exactly  in-
duce the fungi to release their secondary metabolites. Presently the dos-
age (krithon arithmon) is unknown. Galen notes that a lot of barley was 
needed/added, but how much is required to change the colour of clay ? 
Changing of the colour of clay did not merely serve as an exercise in aes-
thetics (a visual effect). It must have signalled the conversion of a simple 
clay to a therapeutic one. Our research is ongoing. 
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A FEW REMARKS ON THE RELATIONSHIP 
BETWEEN MATERIALS, TECHNOLOGY 

AND COLOUR EXPERIENCE 
IN ANCIENT GREECE

Maria Michela Sassi

Abstract · This paper begins with the observation that in ancient Greek liter-
ary and philosophical tradition as well as in painterly practice colour is per-
ceived as pertaining to the nature of the object itself and almost being one with 
it. It then considers the relationship between Greek painterly practice and philo-
sophical accounts of colour(s), arguing that the philosophers show a substantial 
lack of interest in the painters’ practices. Dyeing technology also seems to be of 
little interest to colour theorists, who seem more focused on the visual effect of 
colours than on the behaviour of pigments and dyes. However, as I ultimately 
suggest with an anthropological turn of the discourse, referring to dyeing prac-
tices may be helpful to understand the intriguing predominance of the white/
black/red triad both in the scientific explanations and in the Greek chromatic 
vocabulary.
Keywords · Colour(s), Ancient Greek Painting, Ancient Greek Colour Theo-
ries, Ancient Greek Chromatic Vocabulary, Dyeing, Colour Symbolism.

1. Introduction

I would like to begin with the famous fragment by the visionary poet 
and philosopher Empedocles of Akragas (fl. 450 bce), who describes 

the combination and decomposition of the four natural elements by the 
forces of Love and Hate by means of a vivid analogy with the variegated 
work that painters do by using only a few pigments :

As when painters color many color-hued (poikillosin) sacrificial offerings,
Both men, by reason of their skill, very expert in their art (amphi technes),
They grasp many-colored pigments (poluchroa pharmaka) in their hands,
Then, having mixed them in harmony, the ones more, the other less,
Out of these they compose forms similar to all things,
Creating trees, men, and women,
Wild beasts and birds, water-nourished fish,
And long-lived gods, the greatest in honors :

michela.sassi@unipi.it, Università degli Studi di Pisa, Italia.
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In this way may your mind not succumb to the error that it is from elsewhere 
[scil. than from the four elementary roots]

That comes the source of all the innumerable mortal things whose existence 
is evident,

But know this exactly, once you have heard the word of a god
(Frg. 23 Diels-Kranz, Trans. Laks-Most).  1

This text offers some food for thought, starting with a consideration 
of the Greek term used to define the pigments : pharmakon. This term 
means both curative remedy and poison : therefore, a substance en-
dowed with active power, and one that often comes along with enchant-
ing songs.  2 One may find here a most enlightening indication of that ma-
terial sense of colour that is the main feature of the chromatic experience 
throughout the ancient Mediterranean world – in fact, while I will focus 
in my paper on the Greek side of this topic, I will also make comparisons 
here and there with the cultures of the Ancient Near East insofar as my 
knowledge allows.

In the first section of my paper, I will observe that, as far as we under-
stand, in the ancient Greek literary and philosophical tradition as well as 
in painterly practice colour is perceived as being inherent to the object 
and almost one with it. In the second section, I will address the rela-
tionship between Greek painterly practice and philosophical reflections 
on colour : I will argue that, in spite of Empedocles’ attractive parallel 
between the mixing of elements in the cosmos and the painters’ use 
of pigments, the ancient accounts on the emergence of all the colours 
from a limited set of basic hues reveal a substantial lack of interest in, 
and even rejection of, the painters’ practices. Dyeing technology, too, 
garnered little interest from ancient colour theorists, with a few signifi-
cant exceptions. However, as I will finally show in the third section, 
referring to dyeing practices may be extremely helpful to investigate 
the highly debated issue of the apparent restriction of the Greek colour 
vocabulary (and the theories on colour mixing) to a limited number of 
basic colours.

2. A phenomenon of matter and light

I will not dwell on the constantly flourishing research on Greek poly-
chromy, except to bring to the fore what I believe to be the most sig-

1 Laks, Most 2016, p. 403.
2 Cf. Faraone 2010 who comments on the passage in Plato’s Charmides (156e-157a) 

where Socrates promises to cure the young man’s headache by applying a pharmakon (in 
this case, a magic healing leaf) along with an incantation (Gr. epode, properly a ‘melody 
of accompaniment’).
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nificant conclusion that can be drawn from the numberless technical 
reconstructions of the use of colour on the basis of preserved traces of 
pigments on stone and bronze sculptures, buildings, terracottas, and 
wall paintings. It cannot be underestimated that in recent decades we 
have been able to capture the ancient artists’ search for a rich and vibrant 
chromatism capable of enhancing the emotional and symbolic associa-
tions evoked by the materiality of the painted object. This conclusion 
applies to the Archaic period, when a taste prevailed for strong colours 
(think for instance of the blue mane of the lion statue from Loutraki, ca. 
550 bce, at the Ny Carlsberg Glyptotek, Copenhagen), as well as to the 
Classical and Hellenistic periods, when the artists increasingly focused 
on chiaroscuro effects for the purpose of more naturalistic representa-
tions, thus gradually favouring the use of pastel colours (think of the 
Vergina frescoes) and gilding.  1 This search for brightness is similar to 
that found in other artistic cultures from the ancient Near East (e.g., the 
Mesopotamian one) to Mesoamerica (e.g., the Maya).  2 Here I would like 
to focus on the fact that in ancient Greece, just like in the other cultures 
mentioned, the same preference for the sensual dimension of brightness 
also exists in the colour vocabulary.

A brief look at the Homeric language will show that the description 
of the chromatic effect of an object goes hand in hand with the enhance-
ment of the brightness of its surface, for example in the description of a 
beautiful woman’s complexion, for which the adjective leukos is often 
used, which inevitably combines the connotation of white with a conno-
tation of splendour (the term leukos comes from the same etymological 
root as the Latin lux). Even more significant is the case of an adjective 
such as chruseos (golden), directly formed on the name of gold (chrusos), 
which primarily evokes the precious matter of an object (be it an artifact 
or the hair of a god), but at the same time emphasises its impact on the 
eye of the internal observer – as well as on that of the ancient listener and 
of the modern reader. The combination of the haptic sense of texture 
and the impression of luminosity often occurs in the use of other adjec-
tives derived from metal nouns such as chalkeos (bronze) and argureos 
(silver). One should add kuaneos, which indicates a dark blue with bright 

1 The contributions to this volume of Brecoulaki, Verri and Brinkmann, Koch-Brink-
mann provide richly updated accounts of the technical difficulties of reconstructing the 
original colouring and problematize the conclusions that can be derived from it. See in 
general Rouveret et aliae 2006 ; Stager 2016 ; Østergaard 2018 ; Brinkmann, Koch-
Brinkmann 2020. For the Loutraki lion see above Brinkmann-Koch Brinkmann, p. 42 ; 
for the Vergina frescoes see above Rouveret, pp. 79-80.

2 Cf., respectively, Thavapalan 2019a, esp. pp. 38-41, 119-122 and Thavapalan 
2019b ; Houston et alii 2009.
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reflections, derived from kuanos, a material not easy to identify.  1 All in 
all, the world of epics is a world of metals that are materials both for 
goldsmithery and sumptuos buildings (such as the doors of Alkinoos’ 
palace in Hom. Od. 7.    88) and for the construction of offensive and defen-
sive weapons (bronze being the most important). These metals connote 
wealth and prestige through their sheen.  2

These observations surround a problem with a long history, that is, 
the notion of colour among the ancient Greeks. This problem was first 
brought up by Johann Wolfgang von Goethe, who pointed out in his 
Farbenlehre (1810) the peculiar fluidity and oscillation of the Greek co-
lour terminology. Goethe remarked, for example, that the area of yel-
low is not clearly delimited by red on one side and blue on the other, 
nor that of red by yellow and blue, while purple fluctuates between 
red and blue, tending sometimes to scarlet, others to violet. A few ex-
amples should suffice here. The term xanthos covers the most diverse 
shades of yellow, from the bright yellow of the blond hair of Homeric 
heroes to the reddish blaze of fire (Bacchylides, Ep. 3.56 and Frg. 4.65 
Snell-Maehler). On the other hand, the meaning of chloros, etymologi-
cally linked to the name of the grass (chloe) and used to qualify the co-
lour of plants (in this case with a nuance of freshness and brightness), 
can also touch on pale yellow (when describing the pallor dictated by 
emotion, as in the famous fragment of Sappho, 31.14 Lobel-Page), if 
not a brighter yellow, so much so that it often occurs from Homer 
onwards as an attribute of honey (which is xanthon in Simonides, fr. 
593 Page). For red there is indeed eruthros, a term very specific and 
perhaps the only one in the Greek language that corresponds to a well-
defined zone of the spectrum. But much more frequent are the adjec-
tival formations of the root phoinik- (phoinix, phoinikeos, phoinikoeis) 
to designate a vivid red ; these adjectives can trespass into the area of 

1 The high value assigned to objects made of kuanos in Homeric descriptions suggests 
that it was a rare material, such as the lapis lazuli stone, from which a deep blue pig-
ment was produced. However, bright reflections might also be given off by objects of 
azurite or coloured with Egyptian blue, due to the presence of copper in both of these 
materials. There is archaeological evidence that Egyptian blue, called ku-wa-no in Linear 
B texts, was produced in Mycenean Greece ; it became much more abundant in later 
centuries throughout the Mediterranean area. Cf. Halleux 1969 ; Thavapalan 2019a, 
pp. 363-366. From a broader perspective, Warburton 2016 makes the important point 
that nouns of precious materials contributed to the emergence of abstract colour termi-
nology based on texts from Mesopotamia, Egypt and Mycenean Greece.

2 Sassi 2014. Cf. Gray 1954 for the in-depth historical reconstruction, based on rich 
archaeological documentation, of the availability of the different metals and of the rela-
tive processing techniques in the centuries preceding the composition of the poems 
(which took place at a time when silver and gold were rare imported products). 
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xanthos (so much so that we find phoinissa a    s an epithet of the flame 
in Pind. Pyth. 1.24), or they can indicate a darker hue when describing 
the blood shed from a wound (e. g., Hom. Il. 23.717), in an implied con-
nection with the word phonos, which means killing. Dark red, on the 
other hand, is often indicated by the term porphureos, whose meaning 
(assuming a presence of blue) can extend to purple (and in this sense is 
synonymous with halourghes).

From an accurate analysis of linguistic usage Goethe acutely conclud-
ed that the Greeks had little interest in exact colour differentiation ; a 
claim which he thought was confirmed by scientific accounts on the na-
ture of colour and the colour range offered by Greek thinkers from the 
Presocratics onwards. In fact, the early Greek thinkers as well as Plato 
and Aristotle shared a pattern whereby all colours arise from the mixing 
of a limited set of primary colours ; moreover, this set is determined by 
the opposites of white (leukos) and black (melas), which stand on the two 
poles of light and dark. This conception is at the antipodes of Newton’s, 
who had demonstrated through his experiment with the prism that dif-
ferent colours (seven in number) are generated by the decomposition of 
the beam of white light according to different degrees of refraction that 
can be defined with mathematical precision (1671-1672). But Goethe sides 
with the ancients, as he fully shares their approach to colour vision as a 
global psychological experience ; he even plays this approach against the 
abstraction of Newton’s theory.

The second crucial stage of our story is hallmarked by William E. 
Gladstone, a great Homerist as well as a leading politician of his time. 
In a seminal chapter devoted to the chromatic landscape of the Ho-
meric poems in his Studies on Homer and the Homeric Age (1858), Glad-
stone remarked a high frequency of black and white notations and, 
at the same time, of words that denote an imperfect discrimination 
of prismatic colours, as well as a strong sensitivity to light impres-
sions. In particular, he denounced the vagueness of the designations 
of green and blue.

According to Gladstone the term chloros, with its connotation of fresh 
clearness, is not adequate to define the notion of green – this notion, in 
fact, is better conveyed by the prosaic word prasinos (leek-green, light 
green), which first appears in Plato’s and Aristotle’s accounts. Blue, on 
the other hand, is expressed either in a shade so dark as to be confused 
with black in the adjective kuaneos, or, in a lighter shade often indistin-
guishable from light green or grey, and often disturbingly gleaming, in 
the adjective glaukos. What is more, glaukos is used of a number of ob-
jects of the most disparate colours : olives, vine leaves, grass, and certain 
kinds of eyes which tend to see better at night like those of nocturnal ani-
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mals, such as owls (glaukes) : famously, glaukopis (‘with light owl eyes’) is 
the epithet of the goddess of war, Athena.  1

The absence of a term for pure blue to indicate the colour of the sea 
or sky in fine weather is the most problematic fact to emerge from Glad-
stone’s survey. In Homer the sky may be large and wide (Il. 4.497, 3.364), 
starry (Il. 4.444), of iron or bronze (Il. 17.42, 15.329 : an allusion, perhaps, to 
the shining fixity of the stars), but it is never blue. On the other hand, the 
adjectives of the sea, even when connected with chromatic sensations, 
do point to the shimmering (so glaukos in Il. 16.34) or the movement 
of the waves. The two connotations of light and movement merge, for 
example, in the epithet porphureos (Il. 1.482, 16.391, 21.326), in which the 
synesthetic effect is provided by the association with the verb porphurein 
(“to sway, to stir”, cf. Gr. phurein and lat. fervere) ;   2 or in the epithet oinops 
(Il. 5.771 or Od. 1.183) which assigns to the sea the aspect of wine, in the 
sense that it shimmers and wavers like the wine poured into the large 
craters on the occasion of the symposium ––in fact, the root -op alludes 
to the general visual impression rather than to the colour.  3

All subsequent scholarship had to deal with these and other special 
features of the Homeric colour vocabulary, all the more so since nu-
merous lexical overwiews have demonstrated that the Homeric model 
came to characterise the language of Greek poetry (and not only that) 
throughout the Archaic and Classical periods and beyond. Of course one 
has to take into account the stylisation of literary tradition with respect 
to the ordinary language as well as the numberless ways in which the 
literary genre, the specific context and the author’s subjectivity influence 
the choice of certain colour designations rather than others. Neverthe-
less, it seems undeniable that the enduring emphasis on brightness over 
hue must reflect a widespread sensitivity to glowing and shifting colours 
which is also attested by the data of polychromy.  4

It is worth noting that, despite the convergence of his survey with 
Goethe’s, Gladstone’s conclusions run in the opposite direction. As a 
matter of fact, Gladstone finds the Greek chromatic lexicon inadequate 
with respect to Newton’s classification of colours, which he takes as nor-
mative. Moreover, Gladstone claims that such inadequacy is due to the 

1 Deacy, Villing 2002. 2 Ferrini 1999-2000.
3 Cf. Irwin 1974, pp. 28, 202-203.
4 Irwin 1974 ; Grand-Clément 2011 ; Grand-Clément 2016. Of course, where 

technical precision was required, Greek writers were quite able to discriminate hues and 
nuances, and in describing them they creatively resorted to several compound terms 
and a wealth of prefixes and suffixes. This was the case with physicians, for whom co-
lour was crucial in evaluating symptoms such as the aspect of the patient and the hu-
mours revealed in expectoration, urine, and evacuations : cf. e.g. Villard 2002.
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ancient Greeks belonging to an evolutionary stage in which the retina 
was not fully developed and therefore was sensitive to brightness rather 
than to precise discrimination of hues. Of course, the idea that the physi-
ology of visual perception has evolved in the history of mankind, which 
became extraordinarily popular in the positivist climate of the second 
half of the 19th century, is now fully outdated. During his time, however, 
Gladstone’s diagnosis marked the beginning of a trend in scholarship fo-
cusing on the place of the Greek lexicalization of colours in the general 
framework of the development of world languages. I shall come back to 
this story later, as I prefer for now to develop the significant issue raised 
by Goethe about the ancient scientific theories on colours.

3. Theory and practice

On the whole, Greek philosophers too seem to assume the material-
ity of colour in their theories, seeing colour as an inherent property of 
things. In fact, as I argued a few years ago, one can attribute to them a 
‘pre-theoretical’ concept of colour that coincides with that of our every-
day experience, in which the colours of the objects around us offer us 
the most immediate means of orienting ourselves in the world.  1 This 
‘natural’ concept of colour is clearly the opposite of the one developed 
in modern science and philosophy from Galileo onwards, which gained 
unbeatable strength from Newton’s discovery ; according to the latter 
concept, colour is a secondary quality, i.e. a mere product of our percep-
tive activity, variable from subject to subject.

It is worth noting that in the last few decades a rich and sophisticated 
debate has arisen in what has become a veritable branch of philosophy, 
the philosophy of colour, between defenders of the subjective nature 
of colour and supporters of its inherence to objects ; furthermore, and 
significantly for our purposes here, scholars in the latter group some-
times like to engage with theoretical stances held by Greek philoso-
phers, such as Empedocles and Aristotle.  2 Yet I prefer here to focus 
on the issue of the Greek theorists’ identification of primary colours, 
that is to say those from whose mixing all other colours are derived. 
One might expect that they selected as primary colours red, yellow and 
blue, by analogy with what is to us the most obvious experience of pro-
cessing pigments : namely, while red, yellow and blue can be obtained 
without mixing other pigments, all the colours of the spectrum can be 
obtained from variously combining them (yellow + red = orange, yel-
low + blue = green, blue + red = violet). We learn instead from Theo-

1 Sassi 2009. 2 Sassi 2022.
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phrastus’ writing On the Senses that Empedocles identified white and 
black as simple colours corresponding perhaps to the elements fire and 
water, respectively,  1 while Democritus, who traced the chromatic va-
riety to the refraction of light through different atomic aggregations on 
the surface of things, extended the list to red and chloron (a green that is 
certainly lighter and brighter than prasinon, the latter being included by 
Democritus among the secondary colours : Theophr. De sens. 73-78, in 
68 A 125 Diels-Kranz). According to Plato in Timaeus, the basic colours 
are white, black, red and bright (lampron, Tim. 68a).  2 It may not be sur-
prising that white and black play a prominent role in these accounts, 
as they correspond to the intuitively important principles of light and 
darkness. Nevertheless, it is certainly striking that the more extended 
lists of basic colours found in Democritus and Plato include red plus 
either chloron or lampron, but not the pure blue that was ubiquitous in 
the painting practice of the time.

Aristotle’s explanation of colours moves along similar albeit more ar-
ticulate lines. He still highlights the basic polarity of black and white, 
which combine to produce a series of distinct colours according to the 
various proportions of light (leukon/xanthon) and dark (melan/phaion) in 
the mixture : red (phoinikoun), green (prasinon), dark blue (kuanoun), vio-
let – clearly ordered on a scale of increasing darkness (halourgon ; Aristot. 
De sensu 4.442a20-25). His account of the rainbow in Book 3 of Meteorol-
ogy is consistent with this notion. In it, Aristotle explains the rainbow as 
a reflection of our sight (which moves as a sort of straight line) from the 
cloud of air condensed in minute rain drops and thus working as a mirror 
for the sun at the other end ; therefore the three colours seen in the rain-
bow, namely red (phoinikoun), green (prasinon) and violet (halourgon), are 
due to the brightness of the sun being weakened as it is reflected through 
moister (i. e. darker) parts of the cloud (Meteor. 3.4, see esp. 374b 25-35).

I would like to address at this point the issue of the relation between 
theory and practice of colours in ancient Greece. At the start of his ac-
count of the meteorological phenomena caused by reflection, includ-
ing halos, mock suns and rods, Aristotle had noted, interestingly but 
obscurely, that “precisely” (haper) red, green and violet are “more or 
less” (schedon) the only colours painters do not produce by mixing pig-
ments (Meteor. 3.2, 372a 5-9). If it is understood here that the painters have 
“more or less just” red, green and violet available in their natural state, 
here Aristotle aims to find confirmation in the painting practice of the 

1 As it has been carefully demonstrated by Ierodiakonou 2005a.
               2 Cf. Ierodiakonou 2005b.
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above colors’ special status within the range of intermediate colours.  1 
However, that “more or less” shows that Aristotle is all but sure about 
the kinds of pigments the painters might consider to be fundamental in 
their practice. As a matter of fact, ancient Greek painters do not seem 
to have had a notion of ‘primary colours’ in the same way that red, blue 
and yellow would emerge in the practice of mixing pigments from the 
late Middle Ages onwards. Greek painters had plenty of pigments – red, 
green, violet as well as yellow and blue – obtained from processing both 
organic and inorganic substances.  2 Moreover, according to a widespread 
view, painters from Antiquity to the early Middle Ages did not even 
work the colours on a palette, but applied them directly onto the mate-
rial support by juxtaposing and/or overlapping the pigments rather than 
mixing them.  3 In fact, the ever growing evidence offered by archaeologi-
cal research is bringing to light a variety of traditions which make such 
generalisations about execution techniques extremely fragile.  4 Be that 
as it may, it remains that direct observation and/or description of paint-
erly practice did not have any influence on Greek colour theories. The 
philosophers preferred to think about the overall visual impression of co-
loured objects generally assuming that brightness is essentially provided 
by white, that a warm glow stems from red, and perhaps that there is a 

1 My temptative reading of this passage, based on emphasizing the meaning of haper 
and schedon, is different from another, more widespread interpretation according to 
which Aristotle aims at emphasising that painters are not able to obtain the ‘nobler’, 
natural colours of the rainbow by mixing their pigments (Gage 1993, pp. 31-32 ; Shapiro 
1994, p. 603). Not by chance Alexander of Aphrodisias, who embraces this interpreta-
tion, is clearly embarrassed in defending Aristotle’ s statement. For Alexander is aware 
that phoinikoun, prasinon and halourges are natural (autophueis) colours respectively ob-
tained from cinnaber (kinnabari) or dragon’s blood (drakontion), malachite (chrusokolla), 
and ostreion ; hence he is committed to let Aristotle say that those same hues, when 
painters try to produce them artificially (skeuasta) by mixing other pigments, are worse 
than the natural, brighter ones (Alex. Aphr. In Arist. Mete. p. 161, ll.1-15 Hayduck). 

2 Cf. Kakoulli 2009.
3 Cf. Shapiro 1994, esp. pp. 606 ff., mentioning John Gage’s research.
4 I am grateful to Hariclia Brecoulaki for raising this point in the discussion that fol-

lowed my paper at the conference as well as to Giovanni Verri for clarifying it to me 
per litteram. Brecoulaki and Verri’s contribution to this volume too should be consid-
ered in this regard. Among other things, the very passage of Alexander of Aphrodisias 
mentioned at n. 1 above seems to prove that mixing ‘our’ primary colours was com-
mon painting practice at least in the 2nd century ad. For he says that red (phoinikoun) 
can be produced by mixing talc (koupholithos) and purple (porphureos), green (prasinon) 
from deep blue (kuanoun) plus yellow (ochron), violet (halourgon) from deep blue (kua-
noun) plus red (phoinikoun ; Alex. Aphr. In Arist. Mete. p. 161, ll.5 ff. Hayduck). What is 
more, Alexander rightly observes the phenomenon nowadays known as ‘subtractive 
synthesis’, i.e., that with the kinds of mixing he mentions comes an increasing loss of 
brightness.



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

maria michela sassi146

shade of blue in black – remember that the prized colour named kuaneon 
indicates a shimmering dark blue.  1

It seems worthwhile now to consider some statements more or less 
explicitly directed against painting practice. Plato refuses in the Timaeus 
to define the dosing of the ingredients of a certain colour when explain-
ing the production of xanthon from mixing unspecified quantities of lam-
pron, eruthron, leukon, and similarly for the production of kuanoun from 
the addition of lampron to leukon and melan (Tim. 68b, 68c). Aristotle, too, 
does not specify the proportions in which black and white come togeth-
er in the different colours, limiting himself to generically distinguishing 
those with the most pleasant effect (such as halourgon and phoinikoun), 
the result of a simple numerical ratio, from those in which the ratio is 
not determined (De sensu 3, 439b 30, cf. 440a 13, b 18).  2 Aristotle also refus-
es to explain chromatic phenomena by the model of the superimposition 
of colours, which he finds both in the practice of painters and in certain 
meteorological phenomena. He says that painters, in order to represent 
an object far away, lay one colour on top of a more vivid one, just as 
the sun, which is leukos in itself, appears red when seen through fog or 
smoke. Aristotle prefers instead to think that in remote vision a com-
plete fusion of black and white takes place (De sensu 3.440a 7, a 31, b 1).

Evidence of the philosophers’ reluctance to look at the painters’ prac-
tice may be provided e contrario by the fact that Democritus seems to 
have drawn some of his observations from the field of metallurgy – 
which sounds like a confirmation of the social relevance of metal cre-
ations, whose preciousness was enhanced by the material’s chromatic ef-
fects.  3 Theophrastus reports that he traced back the quality of redness to 
the same kind of atoms as heat, viz. spherical, but larger, taking as proof 
the fact that we become red when we are heated, as do other things 
when they are inflamed, and, more interestingly from this angle, that 
iron turns red when it is brought to incandescence (Theophr. De sens. 75). 
Furthermore, Democritus believed that « golden and copper-colour and 
all such tones ... come from white and red, their brilliance being derived 
from the white (leukon) », and the « most beautiful colour » results by add-
ing small concretions of chloron (light green) to a metallic colour (De sens. 

1 I prefer to explain the philosophers’ stance by their lack of epistemological interest 
in the practice of pigments rather than by a supposed secrecy of painters’ ateliers. That 
there was no such secrecy is demonstrated by Eva Keuls’ enlightening study of techni-
cal vocabulary and metaphors of painting vastly displayed in Plato’s dialogues (Keuls 
1978) – not to mention, when it comes to (much) later periods, Alexander’s passage 
cited above, p. 145 nn. 1 and 4. 2 Cf. Sorabji 1989.

3 Cf. supra, pp. 139-140. Another, later, witness of such relevance is Pausanias (cf. 
Jockey 2020, esp. pp. 133-142), but examples could multiply.
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75). Such a remark might hint to a process in which some sulphurous 
solution or compound was used, as the atomist explains prasinon (leek 
green) as a compound of chloron and porphuroeides (composed on its turn 
of white, black and red) and specifies that sulphur colour (to...theion) is 
« of this character with a dash of brilliance » (De sens. 77).  1

Democritus shows indeed a significant propensity for empirical obser-
vation, which he might have extended to the field of dyeing. As a matter 
of fact, Theophrastus attributes to him the notion that woad blue (isatis), 
a colour produced from a plant with this name (Lat. Isatis tinctoria) is a 
mixture of deep black (for the most part) and green, and leek green is in 
turn a mixture of purple and woad blue (De sens. 77). However, it is un-
clear whether Democritus might have ever seen green tones to emerge 
in the course of a production process of the woad hue, or the other way 
around. Anyway, whatever the accuracy of his remarks on this specific 
point, Democritus was alone, or almost, in his attempt (albeit hesitant) 
to base his account on experimental knowledge.  2

On one hand, the generalized reluctance to take into account not only 
painting but also dyeing practices is part of the anti-experimental ten-
dency of ancient science.  3 On the other hand, and more specifically, I 
believe that colouration techniques are outside the horizon of the theo-
rists because painting as well as dyeing are aimed at imposing colour over 
things ; on the contrary, the philosophers, while being variously sensitive 
to the aesthetic effect of coloured artefacts, are more interested in natural 
colours, namely, in those which convey the essence of things.

I would be tempted to suggest, if anything, that there is a not accidental 
correspondence between the three colours most often cited by philoso-
phers as basic (white, black and red) and those most used in vase painting 
in the Archaic and Classical periods.  4 Not only was vase painting present 
in the daily life of the Greeks much more pervasively than sculptures or 
monumental decoration ; but one may also surmise that the red of the 
terra cotta that stands out in both white-figure and black-figure pottery 
could be perceived as more ‘natural’. I mention this hypothesis, albeit 

1 For this hypothesis, admittedly speculative, cfr. Sassi 2014. Theophrastus’ transla-
tions are from Stratton 1917.

2 While Empedocles seems to have paid attention both to melting metals (fr. 92 
Diels-Kranz) and mixing dyes (fr. 93), the lack of the original context prevents us from 
inferring anything further. The Peripatetic treatise De coloribus, in accordance with its 
empirical approach, often and extensiveky refers to dyeing processses, but for the sole 
purpose of highlighting the porous structure of the dyed objects and the continual 
changing of colours in nature ([Aristot.] Col.793a 23-b2, 794a 16-b 11, 795b 10-21, 797a 2-8).

3 On the crucial issue of the role of experiments in ancient Greece, cf. at least the 
seminal essay by Lloyd 1964.

4 See the overview provided by Wehgartner 2002.
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speculatively, because I am about to tackle the last question I stated at 
the beginning, namely, the relevance of the white/black/red triad in the 
Greek (and not only Greek) chromatic vocabulary.

4. White, black and red everywhere : yet how, specifically ?

In order to fully understand the Greek experience of colour, it is crucial 
to go back to the issue of chromatic vocabulary. In section 1, I remarked 
that throughout ancient Greek poetry colour descriptions aim to empha-
size brightness (a feature shared with ancient polychromy) rather than 
to distinguish precise hues. Moreover, the areas in which most colour 
terms are concentrated in the Homeric poems are those of white, red 
and black, which continue to be dominant even as the lexicon becomes 
increasingly richer throughout the literary tradition with the addition 
of nuances in the areas of yellow, green and blue. In section 2, we saw 
that Greek colour theories share both the emphasis on luminosity and 
the limitation of the colour palette, whereas the painters’ search for lu-
minous effects is accompanied by an increasingly broad and free use of 
pigments. As it has been noted in other ancient cultures as well, there is 
often a contrast between the simplicity of the linguistic/cognitive code 
and the richness and variety of painterly practice. The latter can be ex-
plained in terms of aesthetic needs varying according to the fruition con-
texts, the changing styles and the material history of pigment produc-
tion.  1 What happens in the languages is more obscure ; let us therefore 
reprise the history of scholarship on colour terms where we left it.

From Gladstone onwards, the problem of the Greek chromatic lexi-
con has been the subject of constant interest of scholars, both classicists 
and non-classicists, within the broader framework of the discussion on 
the development of language in general and its relation to knowledge. 
Within this framework, two fundamental directions can be distinguished 
for the sake of simplicity. On the one hand, in the field of linguistics, it 
has been argued that the classification of colours in all human societies 
has evolved from the linguistic expression of a few basic colours (uni-
versally assumed) towards progressively broader lists – the Greeks and 
other ancient cultures, but also traditional societies, would represent a 
‘primitive’ stage, if no longer from the perceptual point of view, at least 
from the linguistic-cognitive point of view. On the other hand, the ir-
reducible diversity of the ways in which each specific culture frames the 

1 Baines 1985 makes this fundamental point for ancient Egyptian colour terminol-
ogy and believes that it must also apply to other non-industrialized societies. His words, 
« color is more easily painted than talked about » (p. 289), can certainly be true for ancient 
Greece as well. 
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world of experience has been insisted upon, especially when it comes to 
colour taxonomies around the world.  1

While this second, relativistic model prevailed in the first half of the 
20th century at the same time as the newborn anthropological science 
was flourishing, it was challenged around the half of the century in the 
linguists’ perspective. I am referring to the book Basic Color Terms by Ber-
lin and Kay (1968), who reaffirmed the notion that the naming of colours 
follows a universally valid evolutionary pattern from a small number of 
basic terms (that can be translated across languages). Berlin and Kay re-
lied on their analysis of 98 languages : for twenty or so languages on first-
hand information from native speakers living in the San Francisco area, 
for the rest on published sources or communications from linguists, eth-
nologists, or scholars of ancient languages. They thus reconstructed a se-
ries of eleven basic colour categories from which in each language derive 
eleven terms (or fewer), which appear according to a temporal sequence, 
necessary and common to all societies, articulated in seven stages. The 
first stage (present in all languages) sees the emergence of white and black ; 
in the second, red appears ; in the third, green or yellow ; in the fourth, 
the term green or yellow, whichever of the two was missing in the previ-
ous stage ; in the fifth, blue appears ; in the sixth comes brown ; in the sev-
enth, in no particular order, finally violet, pink, orange and grey appear.

In all languages, in other words, the starting point would be represented 
by the distinction between light and darkness (which verbalises the most 
elementary physiological response to the luminous stimulus), followed 
by the identification of the different colours, starting from red, according 
to decreasing degrees of visual impact, or salience, and, correspondingly, 
of an increasing distinction between hues. The last stage, represented in 
the survey by the situation of contemporary English, is that reached in a 
fully industrialised society in which the artificial production of colours, 
fuelled by the demands of fashion or advertising design, has gone hand 
in hand with the development of colorimetric systems capable of cover-
ing an ever wider range of colours, often distinguished by a trademark 
– think of the particular ‘blue’ trademarked by Tiffany, which thanks 
to this association has become synonymous with luxury and elegance.

As a matter of fact, Berlin and Kay were grossly mistaken about the 
Greek lexicon, since they limited themselves to the Homeric language, 
with no first-hand knowledge of ancient Greek. Thus they placed Ho-
meric Greek in the third stage, characterised by four basic colours (white, 
black, red, yellow), because they mistook chloros for yellow ; moreover, 
they placed terms such as porphyreos or polios, well present in Homer, in 

1 Lloyd 2007.



©
 C

O
P

Y
R

IG
H

T
 B

Y
 F

A
B

R
IZ

IO
 S

E
R

R
A

 E
D

IT
O

R
E

, 
P

IS
A

 ·
 R

O
M

A

maria michela sassi150

the last stage of their development scheme. However, as I have repeat-
edly noted, the vocabulary of archaic and classical Greek does indeed 
tend to favour a limited number of colours, and the hypothesis that this 
has to do with the greater salience of certain colours rather than others 
deserves attention. More generally, Berlin and Kay’s book, after an initial 
phase in which it provoked strong negative reactions from anthropolo-
gists advocating cultural relativism, initiated a new phase of studies, be 
they linguistic, linguistic-anthropological, or philological, in which the 
evolutionary hypothesis has been thoroughly put to the test.

Among other things, as far as ancient languages are concerned, the 
prominence of the white/black/red triad has been reiterated not only 
for Greek, but also for Indo-European languages such as Sanskrit, An-
cient Egyptian, and Akkadian.  1 But here it is worth dwelling above all 
on the thoughts of anthropologists, who more often than not provide 
scholars of the ancient world with the most valuable tools. In fact, it was 
Marshall Sahlins (1976) who finally admitted that the linguistic definition 
of a hue tends to be determined in every culture by the saliency of the 
colour, namely, by its capacity to catch visual attention. This would ex-
plain why red, the most salient colour, is generally the first to be defined 
as hue, followed by yellow, green, and, less often blue ; on the contrary, 
green and blue, being less salient colours, are usually perceived for their 
brightness before being (slowly) focused as hues.

Sahlins, on the other hand, tempered this universalistic statement 
with a relativistic reminder when he noted that the emotional, social, 
religious associations of white, black and red indeed change from one 
civilisation to another. Let us now take for example the survey of the 
Ndembu society (Central Africa) in Victor Turner’s seminal book The 
Forest of Symbols (1967), whose chapter 3 is devoted to Color Classifica-
tion in Ndembu Ritual. Turner first remarks that white, red and black are 
colours for which the Ndembu possess primary terms and that « blue 
cloth ... is described as “black” cloth, and yellow and orange objects are 
lumped together as “red” ».  2 Then he infers from their presence in initia-
tions and life-crisis rites a chain of symbolical associations of white to 
milk and semen (perceived as vital fluids of maternal and paternal origin, 
respectively), red to blood (whose meaning is ambivalent in relation to 
life and death), black to earth (linked to death). Dominique Zahan (1974) 
explained the dominance of the white/black/red triad among the Bam-

1 Cf., respectively, Shields 1979 ; Baines 1985 ; Thavapalan 2019a ; add at least 
Scholem 1974 for the Torah and Talmud (where, remarkably, blue, tekhelet, appears 
with equal importance) ; Bolton 1978 for modern Southern Peru ; Warburton 2002 
for ancient Egypt ; Keyser 2018 for a general survey in the perspective of the history of 
alchemy.  2 Turner 1967, p. 60.
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bara of the Niger valley and the Mbay of Chad in terms partially differ-
ent, but equally significant to us. On the one hand, he traced this domi-
nance back to the ease with which black and white are extracted from 
the earth, while red is linked to metal forging or plant extracts. On the 
other hand, he observed that the energy of these colours, when released 
and materialised in dyed clothes, is able to create a social code. In this 
picture, white connotes joy, black sadness, and red (because of its rarity) 
the authority of the tribe chief, the only one worthy of wearing garments 
the colour of blood, the liquid that brings life but is also spilled in war.

On the basis of this comparison, let us now turn to the Greek world. 
First, we can observe that the symbolic associations conveyed by the triad 
are different : white and black are linked to life and death, respectively, 
thanks to connection of light to life and darkness to death that is char-
acteristic of the cultures of the ancient Mediterranean area ; moreover, 
blood is often characterised as dark red (e.g., phoinikoun, porphureon) or 
black (melan) because of its close link with death – the fact that terms de-
noting red can shift into black is a further example of the fluidity of the 
Greek chromatic vocabulary.  1 However, Zahan’s study can provide us 
with a helpful indication of how the particular perceptual salience of a 
colour can be enhanced by the material mode of production and the vari-
ous symbolic values it can evoke. Particularly enlightening is the case of 
the adjective porphureos, a term closely linked to the idea of movement 
(porphurein),  2 but also to a specific dyeing material (purple or porphura, a 
Phoenician discovery soon transplanted in Greece), adaptable to a wide 
range of shades of red, capable of extending into the blue zone (when used 
for the luminous reflections of the sea wave) up to and including violet – a 
category that we would expect, according to Berlin-Kay’s scheme, only at 
a final stage. Therefore, the broad range of nuances covered by the term 
porphureos is not a fact of generic indefiniteness. Its polysemy is instead 
linked to the technology of purple production in the ancient world : sev-
eral dyes, from yellow to scarlet red to blue-violet, could be obtained from 
the juice secreted by several species of murex, mixing them in various 
ways and stopping the process of photochemical exposure (or eventual 

1 Grand-Clément 2016 has an excellent chapter on the ‘symbolic triad’ (pp. 342-395 ; 
on blood colours, pp. 349-352) ; specifically on the emotional value of colours in ritual 
contexts, cf. Grand-Clément 2020.

2 Cf. supra, p. 142. The paper by Gambash, Pestarino, Friesem in « Technai », 13, 2022, 
offers a fresh examination of the production and diffusion of purple dyeing throughout 
ancient Mediterranean. Notice in particular (p. 95) that traces of purple probably be-
longing to the robe of the deceased have been found in a 2nd-millenium bce tomb in 
Cyprus. Cf. also Brøns, Droß 2018 on the significance and diffusion of purple garments 
in the Mediterranean world from the 4th century bc to the 4th century ad. On purple gar-
ments as status symbol in the Oriental world since 1500 bce, see Bogensperger 2015.
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boiling) at certain points. The frequency with which the term occurs in 
archaic and classical poetry and its connotations of preciousness can also 
be explained in this connexion : purple was a particularly precious colour, 
especially in the darker varieties, obtained from undiluted juice, of which 
a single mollusc provided very few drops. A rich network of symbolic 
values has grown out of these ‘infrastructural’ conditions. The adjective 
porphyreos, in that shade of dark red that well describes the colour of blood 
(Il. 17.360 f.) or death (e.g., Il. 5.83), is also suitable for expressing the fear 
aroused by contact with the powers of the underworld : purple, disturb-
ingly, is the carpet that Clytemnestra spreads before his spouse, the king 
Agamemnon, returning from the Trojan war just to find death by his wife 
in his luxurious mansion (Aesch. Ag. 910, cf. 957 and 959).  1

We can finally conclude that dyeing technology was already advanced 
enough in Greek culture to produce the nomenclatorial complexity that 
is only proper to modern industrialised societies according to Berlin and 
Kay’s model. These observations would be enough for us to treat as 
mere ‘fast lanes’ what Berlin and Kay conceive of as rigidly consequen-
tial phases in every culture. An objection to my argument could be that 
these terms remain linked to the material of production and therefore do 
not reach the level of abstraction that allows them to be defined ‘basic’.  2 
I would reply that precisely on this point the chromatic experience of 
the Greeks (as well as that of the Babylonians and the Egyptians) shows 
that it cannot be mapped onto Berlin&Kay’s grid.  3 Too varied are the 
symbolic and aesthetic associations with which colours are loaded in the 
world of the Greeks, inhabited by statues and monuments and bright-
ly coloured garments and vases, for them to ever be willing to detach 
themselves from a natural, concrete concept of colour.

I am pleased that my conclusions resonate with what Shiyanthi 
Thavapalan highlighted in the opening chapter of these proceedings : 
that is, the Greek case confirms that in the ancient classical world, just as 
in all traditional societies, cultural practices shape the symbolic associa-
tions and thus the vocabulary and the science of colours.

*
This research is part of the project Alchemy in the Making : From Ancient Babylonia via 
Graeco-Roman Egypt into the Byzantine, Syriac, and Arabic Traditions (acronym AlchemEast) 
and of the prin research project Material and Visual Culture of Science : A Longue Durée Per-
spective, University of Pisa Unit. The AlchemEast project has received funding from the 
European Research Council (erc) under the European Union’s Horizon 2020 research 
and innovation programme (grant agreement no. 724914).

1 Grand-Clément 2016, pp. 328-339 ; Grand-Clément 2020, pp. 248-254.
2 This is the objection Oniga 2007 addressed to the stance I took contra Berlin and 

Kay in Sassi 1994. For a comprehensive and balanced assessment of the BK hypothesis, 
cf. Lyons 1995. 3 Cf. Mc Neill 1972 ; Conklin 1973.
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