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after-images 176, 177
Alberti, Leon Battista 12-14
Ancient Greek, colour vocabulary 213-22
Angelico, Fra, Miracle of St Nicholas 12
animals
bioluminescence 170
camouflage 167-8, 168-9, 170
chemistry of colour 160-1, 161
colour mimicry 166-7
colour perception of 113, 114, 129, 133-5
dyes and stains 154, 155, 156
structural colour 161-5, 163-4
transparency of 170, 171, 172, 172
warning colours 163, 165-6
anomalous trichromacy 129, 136
tetrachromacy and 139-41
anomia, of colour 175
apes, colour perception 129, 133-4
aplysioid sea slugs 155, 156
aposomatic colours 165, 165-6
aquatic biclogy see marine life
Arnheim, Rudolf, colour categories 187
art, history of colour in 7-29
black and white and colour chords 12-14
cangiantismo 11, 18
Cézanne and Delacroix 47-52
disegno versus colore 18-22, 32-3
Impressionists and neo-Impressionists 24-8,
33-5, 52-63
oil painting 14-22
pure pigment 8-12
synthetic pigments 22-9
Titian, Monet and Caravaggio 32-8
Veldzquez, Vermeer and Poussin 42-7
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Veronese and Rubens 39-42

Barlow, Horace, colour mechanisms of eye
120-1,121
Batesian mimicry 166-7
Berlin-Kay (BK) hypothesis 186, 201, 208-11
Hanunoo and Ancient Greek considered
211-13, 217-22
bioluminescence 170
black-body radiation 96, 97
Blanc, Charles 51, 52
brain
central representation of colour 144, 145,
146
colour sensation or identification 175
impulses from eye to 120-3, 121, 124

camouflage 167-8, 168-9, 170
Canaletto 22
cangiantismo 11, 18
Caravaggio 17, 37-9
The Burial of Christ 37-8, 38
categorisation and naming of colours, cultural
perspectives 180-6
basic colour-terms 186-8
colour anomia 175
colour psychology 191
colour universals 179
colour-usage and colour-systems 175, 177-9
mass-marketing 192
see also colour-terms
Cennini, Cennino 8-12
Cézanne, Paul 32, 47-50
Great Pine and Red Earth 48, 49
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chemistry of colour 158-9, 158-61, 161
Chevreul, Michel-Eugéne 24, 51-2
chiaroscuro 17-18, 37-9
‘chromo-luminarism’ 27
chromotherapy 189-90
CIE (Commission Internationale d'Eclairage)
diagrams 88, 91
Cima, The Incredulity of St Thomas 18-20
Cione, Nardo di, Altarpiece: Three Saints 11
classical languages, colour vocabulary 213-22
Cleomedes, variety of colour 179
colour anomia 175
colour-blindness
ancient Greeks 213
evolutionary background 130, 131, 135-41
genetics of cone pigments and 116-20
rod vision 110-12, 111
see also dichromacy
colour chords 12-14
colour-circle, Field 178
colour constancy 147, 147-9
colour contrast 24, 51-2
see also colour chords
colour perception 127-50
colour-matching, eye mechanisms 104-5, 105,
114-16, 115
colour space
Cézanne and Delacroix 47-52
Seurat, Monet, Matisse and Picasso 52-63
Titian 32-3, 35-7
Velazquez, Vermeer and Poussin 42-7
Veronese and Rubens 39-42
colour-temperature, psychology of 178-9
colour-terms, cultural perspectives 186-8
colour-terms, linguistic perspectives 196-223
ambiguity of term 207
Ancient Greek 213-22
Berlin-Kay hypothesis 186, 201, 208-11
context-restrictedness 206-7
English 201-5, 219-20
French 205-7
Hanunoo 211-13
colour-usage and colour-systems 175-9
colour vision 103-50
ancient subsystem 128, 129, 130, 131, 132,

Index

132-3
central representation of colour 144, 145,
146
colour constancy 147, 147-9
evolution of 1334
eye, mechanisms of 103-26
human differences 135-41, 137, 140
modern subsystem 133-4
New World monkeys 129, 134-5
perceptual organisation 141, 141-4, 143
see also colour-blindness
coloured shadows 147, 148-9
complementary colours 14
Impressionists’ use of 24, 33-5
use by Seurat 28
Compton, Arthur 99
cone cells see rod and cone cells
Conklin, Harold, study of Hanunoo 211-13
Constable, John 181
context-restrictedness, colour-terms 206-7
cultural perspectives on colour 175-92
colour psychology 189-91
colour universals 179
colour-terms 186-8
colour-usage and colour-systems 175-9
disdain for colour 188-9
English etymology considered 219-20
Hanunoo and Ancient Greek considered
211-13, 214-15
see also language, colour in
recognition of colours 180-6

Darwin, Charles, colour categorisation 184,
188
Delacroix, Eugéne 50-2
The Expulsion of Heliodorus from the
Temple 51
The Women of Algiers 50-1
Democritus, colour theory 214-15
Descartes, René, refraction 67-8
dichromacy 153-4
evolutionary background 128, 129, 130,
134-41
see also colour-blindness
displacement current 92, 93
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divisionism, Seurat’s use of 54-5

double-slit experiments 80, 81, 99

dyes and stains, plant and animal
pigmentation 154-6, 155

Eco, Umberto 175, 177
egg tempera painting 8-15
Einstein, Albert 97-8, 99
electromagnetic field, theory of 91-4, 95,
96-100
English language, colour vocabulary 201-5,
219-20
evolutionary theories, colour vision 128-49
evolutionary theories, linguistic 209-10
‘experimentum crucis’ 70-3, 71
eye, colour mechanisms of 103-26
colour-blindness of rod vision 110-12
encoding wavelengths 112-16
evolutionary background 127-49
impulses from eye to brain 120-3, 121, 124
Maxwell’s light box and 84~7, 88-91
molecular structure and genetics of cone
pigments 116-20
peripheral vision 153
Purkinje shift 153

Féré, Charles, colour psychology 189

Fermat, Pierre de, Principle of Least Time
68-9, 69

Field, George 178

scale of chromatic equivalents 178

fish see marine life

Foucault, Jean, velocity of light 80

French language, colour vocabulary 205-7

fresco painting 8-12

fruit, evolution of colour vision and 133-4,
136

ganglion cells, retinal see retinal ganglion cells
gene codes, cone pigments 116-20
evolution of 133, 134-41, 137
Gladstone, W. E. 215-16, 217, 221
Glaucus 162, 163
Goethe, Johann Wolfgang, Theory of Colours
26-7, 191
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Greek, colour vocabulary 201-5

Griinewald, Matthias, Isenheim Altarpiece
177

Guardi, Francesco, (Imitator of) Entrance to
the Cannaregio 22, 23

Hanunoo language, colour vocabulary 211-13,
217,218

Helmbholtz, Hermann von 88, 112

Hering, Ewald 144

Hertz, Heinrich, electromagnetism 94, 95, 96

Histrio 167, 168

Homer, concepts of colour 215-16

hover flies, colour mimicry 166-7

Huygens, Christian, theory of light 78, 79

hydroid-associating prawn, camouflage 169

ice crystals, refraction of light through 75-8,
76,77

Impressionists and neo-Impressionists, use of
colour by 24-8, 33-5, 52-8

incidental colour, in Nature 156-7, 157

intensity of light, eye mechanisms 104,
110-12, 116

interference of light 80, 81, 99

irradiation, principle of, Seurat 54-5

isochromatism 9

isomerisation, role in vision 107, 108

Kandinsky, Walter 191
Kay, Paul see Berlin-Kay hypothesis

Kuffler, Steven, colour mechanisms of eye
120-1, 121

Ladd-Franklin, Christine 127, 127-8
lake pigments 11
language, colour in 194-223
Ancient Greek 213-22
Berlin-Kay hypothesis 186, 201, 208-11
English 201-5, 219-20
French 205-7
Hanunoo 211-13
linguistic perspectives 196-201
vocabulary of colour 194-6
see also categorisation and naming of
colours; cultural perspectives on colour
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Latin, colour vocabulary of 213-14
least action principle 69
Leonardo da Vinci 17-18
Adoration of the Kings 17,18
Virgin of the Rocks 18
light, physics of 65-100
light energy, fundamental dimensions 104
linguistics of colour see language, colour in
Lippi, Fra Filippo, Trinity Altarpiece 13,
13-14
Liischer Test 190-1

Maerz, A., colour names 180, 180-1
Malevich, Kasimir, texture and colour 185
Mantegna, Andrea, Virgin and Child with
Saints 11
marine life
bioluminescence 170
camouflage 167-8, 168-9, 170
chemistry of colour 160, 161
dyes and stains 154, 155, 156
Porpita 158-9, 160, 168, 170
structural colour 162, 164, 165
transparency 170, 171, 172, 172
underwater photography 151, 152
Mariotte, Edme 72
Masaccio, Brancacci Chapel 14
Matisse, Henri 58-61
The Open Window in Collioure 58-9
The Pink Studio 61
The Red Studio 59-61, 60
Maxwell, James Clerk 82-3, 82, 88-94, 112
Michelangelo
disegno versus colore 20-1
Sistine Chapel 18
Millais, John Everett 183
Blind Girl 183
Millikan, Robert 98, 99
mimicry, by living organisms 166-7
mirroring, by fish 172
modelling, of relief 12, 17-18, 24-7, 37-9
moderate relativism 197
Monaco, Lorenzo, Coronation of the Virgin 10,
10-11
Monet, Claude 24, 27, 34-5, 55-8, 185-6

Index

Bridge over Water Lilies 57
Gare Saint Lazare 25, 26
The Japanese Bridge 55-6
The Japanese Footbridge and the Water Lily
Pool 58
La Petite Creuse 34
Petite Creuse, Sunlight 34-5
Regatta at Argenteuil 24, 25
Water Lilies and the Japanese Bridge 56,
57
The Water Lily Pond 56-7
Water Lilies: Harmony in Green 57-8
Monge, Gaspard 147-9
monkeys, colour vision 113, 114, 129,
133-5
moths
colour mimicry 167
warning colours 165, 166
Miillerian mimicry 167

naive realism, colour defined 197-9
naming of colours see categorisation and
naming of colours; colour-terms
Nathans, Jeremy, genetics of cone pigments
116-18
Nature, colour in 151-73
bioluminescence 170
camouflage 167-70
colour chemistry 158-60
colour mimicry 166-7
control and change of colour 172-3
dyes and stains 154-6
incidental colour 156-7, 157
structural colour 160-5
transparency 170-2
warning colour 165-6
negative after-images 176, 177
New World monkeys, colour vision in 129,
134-5
Newton, Isaac
‘experimentum crucis’ 70-3, 71
on nature of light 78
recognition of colours 181, 214, 215
telescope 73
Nicholson, Winifred, colour scale 184, 185
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oil painting 14-16
cangiantismo 18
Cézanne and Delacroix 47-52
chiaroscuro 17-18, 37-9
disegno versus colore 18-22, 32-3
Impressionists and neo-Impressionists 24-8,
33-5,52-8
Seurat, Monet, Matisse and Picasso 52-63
sfumato 18
synthetic pigments 22-4
Titian, Monet and Caravaggio 32-8
Velazquez, Vermeer and Poussin 42-7
Veronese and Rubens 39-42
Old World monkeys, colour vision in 129,
133-4

painting
black and white and colour chords 12-14
colours based on pure pigments 8-12
in oils see oil painting
Palma Giovane, on Titian 21
Paramecium, colour chemistry 160-1
Paul, M. R,, colour names 180, 180-1
‘peinture claire’ 24-7, 50
perception of colour 151-4, 152
cultural perspectives 175-92
colour psychology 189-91
colour-terms 186-8
colour universals 179
colour-usage and colour-systems 175-9
disdain for colour 188-9
recognition of colours 180-6
linguistic perspectives see language, colour
in
perceptual colour see pictorial and perceptual
colour
perceptual constancy, principle of 199
perceptual organisation, evolutionary
background 141, 141-4, 143, 147,
147-9
peripheral vision 153
Pesellino, Francesco di Stefano, Trinity
Alwrpiece 13, 13-14
photoelectric effect 96, 98-100, 99
photography, underwater 151, 152
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photons 99-100
absorption by retinal photoreceptors 105,
107, 110-12
wavelength and intensity of light 104, 110
see also photoelectric effect; spectral
sensitivity, cone cells
photopigments 107, 108, 109, 112, 114
evolution of 129, 133, 134-41, 117, 118, 137
molecular structure and genetics of 116-20,
117, 118, 137, 137-8
photoreceptors see rod and cone cells
Phyllosoma larvae, transparency 170, 171
Physalia (Portuguese Man-of-War) 160, 161
physics, history of light and colour in 65-100
atmospheric phenomena 73-8
bending of light 66-9
Newton’s Experimentum Crucis 70-3
theory of light 78-82
Hertz's experiments 94-6
Maxwell and colour theory 82-91
Maxwell and electromagnetic field theory
91-4
Planck and Einstein 96-100
Picasso, Pablo 61-3
The Three Musicians 61-3, 62
pictorial and perceptual colour 31-2
Cézanne and Delacroix 47-52
Seurat, Monet, Matisse and Picasso 52-63
Titian, Monet and Caravaggio 32-9
Velazquez, Vermeer and Poussin 42-7
Veronese and Rubens 39-42
pigments
absorption spectra 87, 89-90
plant and animal pigmentation 154-6, 155,
160, 172-3
pure
colours based on 8-12
Rubens’ use of 41
synthetic 22-3
Impressionists’ use of 24-7
use by Seurat 27-8
visual see photopigments
Pissaro, Camille, Landscape Painted on his
Palette 28-9, 29
Planck, Max, quantisation 96-7
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plants Rembrandt 21-2
chemistry of colour 160 Renoir, Pierre Auguste, Boating on the Seine

colour control and change 172-3
dyes and stains 154-5
Platnauer, Maurice, colour epithets 216-17
pointillism 28, 52-5
polarisation of light 80, 82
polymorphic colour vision, New World
monkeys 134-5
Porpita, colours of 158-9, 160, 168, 170
Poussin, Nicolas 42, 46-7
Dance around the Golden Calf 47
primary colours, experimentumn crucis 72
prisms, experimentum crucis 71-3
proteins, role in colour mechanisms of eye
107, 108, 109-10, 116-20 117, 136, 137
prototypicality, principle of 199
psychology of colour 189-91
chromotherapy 189-90
colour-temperature 178-9
disdain for colour 188-9
Liischer Test 190-1
see also cultural perspectives on colour;
language, colour in
Purkinje shift 153

quantisation 97
quantum electrodynamics 100

rainbows 74, 75, 76
Descartes’ explanation of 67-8
recognition of colours 180-6
as structural colour 162-3
recognition of colours, cultural perspectives
180-6
reef prawn, camouflage 169
refraction of light 66-9
atmospheric phenomena 73-8
experimentum crucis and 72-3
theory of light and 78
relativism, universalism differentiated 199
relativity
of colour perception 147, 147-9
special, theory of 97, 100
relief, modelling of 12, 17-18, 24-7, 37-9

24-5
retinal ganglion cells 106, 107
evolutionary background 131
impulses to brain 120-5, 121, 124
retinal photoreceptors see rod and cone cells
rhodopsin 107, 108
molecular structure and genetics 116-20
Rimenschneider, Tilman 8
rod and cone cells 105-20, 128-33
colour-blindness of rod vision 110-12, 111
evolution of colour vision 133-4
first signals of vision 105-10, 106, 108, 109
impulses from eye to brain 120-3, 121, 124
Maxwell's light box and 84~7, 88-91
molecular structure and genetics of cone
pigments 116-20 117-18, 136, 137,
138
peripheral vision 153
Purkinje shift 153
wavelength encoding 113, 114-16, 115
Rubens 21, 41-2
Judgement of Paris 41-2, 42

Sahlins, Marshall, colour categories 186, 187

St Augustine of Hippo, variety of colour 179

Sapir-Whorf hypothesis 213-14

Sapphirina, colour of 163, 164

Sargassum angler fish 167, 168

saturated colour 9-11

sculpture, polychromy of 7-8

sea slugs, purple dye 155, 156

Sebastiano del Piombo, Raising of Lazarus 17

Seurat, Georges 27-8, 52-5

La Grande Jatte 52, 53
Une Baignade d Asniéres 28, 52-5, 53

sfumato 18

shadows, coloured 147, 148-9

Shiffermiiller, Ignaz, colour recognition and
identification 181, 182

Signac, Paul 28, 54

Snell's law of refraction 66-7

spatial resolution, eye mechanisms, 130, 132,
132-3
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special relativity, theory of 97, 100
spectral sensitivity, cone cells 84-8, 88-91
ancient subsystems 128, 129, 130, 131,
132
colour constancy 147, 147-9
human differences 135-41
modern subsystems 133
New World monkeys 134-5
Purkinje shift 153
wavelength encoding 113, 114-16, 115
spectrum, recognition of colours and 72,
180-6, 214, 215
Squilla larvae, transparency 172, 172
stains and dyes, plant and animal
pigmentation 154-6, 155
Stiles, W. S., colour matching 114-16, 115
structural colour, in Nature 160-5
‘sun-dogs’ 77, 77-8
Syme, P., colour categorisation 183, 184

telescope, Newtonian 73
tempera painting 8-15
‘temperature’ of colour, cultural perspectives
178-9
tetrachromatic vision 138-41, 140
texture, colour scales and 185-6
three-colour theory see trichromacy
Titian
L’Assunta 33, 35-6
Bacchus and Ariadne 19, 20
colour space 32-3, 35-7
Danae 38, 36-7
disegno versus colore 20-2, 32-3
St Mark Enthroned and Other Saints 32-3
The Andrians 41
transducin, role in vision 109
transparency, of animals 170-2, 171, 172
transverse waves, of light 80, 82
trichromacy 80, 88, 112-16, 128-40
colour-systems and 177
evolutionary background to 129, 133-4
eye mechanisms 103
first signals 105-10
genetics of cone pigments 116-20
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impulses to brain 120-5
individual differences in humans 135-41,
137
New World monkeys 134-5
perceptual organisation 141, 1414,
143
quantitative theory of 84-8, 89-91
wavelength encoding by cone cells
112-16
tube-dwelling worm, incidental colour 157
Tura, Cosimo
Allegorical Figure 15, 16
Roverella Altarpiece 14

Ugolino di Nerio, Santa Croce altarpiece 11
ultramarine blue 9-10, 20, 22

underwater photography 151, 152
universalism, relativism differentiated 199

van Eyck, Jan, painting technique 14, 15
van Gogh, Vincent
use of primary colours 189
on Vermeer 43
Vasari, Giorgio, disegno versus colore 20~1
Velazquez, Diego 21, 42
Las Meninas 43, 44, 45
Vermeer, Jan 42, 43
The Milkmaid 45, 45-6
Veronese, Paolo 39-41
Feast in the House of Levi 39-41
The Marriage of Cana 52
vision see colour vision
vocabulary of celour 194-223
Ancient Greek 213-22
Berlin-Kay hypothesis 186, 201, 208-11
English 201-5, 219-20
French 205-7
Hanunoo 211-13
linguistic perspectives 196-201
see also categorisation and naming of
colours

warning colours 165, 165-6
wave theory of light 78-82
electromagnetic field 91-4
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Hertz’s experiments 94-6
Planck and Einstein 96-100
three-colour vision 82-91
Werner, A. G., colour categorisation 184
Weyden, Rogier van der, Columba Altarpiece
15

Index

Wierzbicka, A., colour universals 179
Young, Thomas

double-slit experiments 80, 81, 99
three-colour theory 80, 88, 103, 112
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