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The purest and most thoughtful minds are those which love colour the most.


John Ruskin, The Stones of Venice (1851–3)
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Preface


I fell in love with colours in the way most people fall in love: while concentrating on something else. While researching eighteenth-century women’s fashions in the early 2000s, I would drive down to London to gaze at yellowing copies of Ackermann’s Repository, one of the world’s oldest lifestyle magazines, in the Victoria and Albert Museum’s wood-clad archive. To me, the descriptions of the latest fashions of the 1790s were as mouth-watering and bewildering as the tasting menu of a Michelin-starred restaurant. One issue described: ‘A Scotch bonnet of garnet-coloured satin, the ends trimmed with a gold fringe’. Another recommended a gown of ‘puce-coloured satin’ to be worn with a ‘Roman mantle of scarlet kerseymere’. At other times, the well-dressed woman would be nothing without a pelisse in hair brown, a bonnet trimmed with cocquelicot-coloured feathers or lemon-coloured sarsenet silk. Sometimes there were coloured plates accompanying the descriptions to help me decipher what hair brown could possibly look like, but often there were not. It was like listening to a conversation in a language I only half understood. I was hooked.




That worst and vilest of all colours, pea-green!


Arbiter Elegantiarum, 1809





Years later, I had an idea that would allow me to write about my passion month in, month out, turning it into a regular magazine feature. Each issue I would take a different shade and pull it apart at the seams to discover its hidden mysteries. When was it fashionable? How and when was it made? Is it associated with a particular artist or designer or brand? What is its history? Michelle Ogundehin, the editor of the British Elle Decoration, commissioned my column and in the years that followed I wrote about colours as ordinary as orange and as recherché as heliotrope. These columns provided the germ for this book and I am profoundly grateful.


The Secret Lives of Colour is not intended to be an exhaustive history although the impulse to expand it has been, and will probably remain, irresistible. This book is broken down into broad colour families and I have included some – black, brown and white – that are not part of the spectrum as defined by Sir Isaac Newton.1 Within each family I have picked out individual shades with particularly fascinating, important or disturbing histories. What I have tried to do is provide something between a potted history and a character sketch for the 100 shades that have intrigued me the most. Some are artists’ colours, some are dyes and others are almost more akin to ideas or sociocultural creations. I hope you enjoy them. There are many wonderful stories that I didn’t have room for here, so I have included a glossary (or colour swatch) of other interesting hues along with suggestions for further reading.




I don’t believe there are ‘off-putting’ colours.


David Hockney defending another shade of green – olive, 2015














Light is therefore colour, and shadow the privation of it.


J. M. W. Turner, 1818











Colour vision

How we see

Colour is fundamental to our experience of the world around us. Think of hi-vis jackets, brand logos, and the hair, eyes and skin of those we love. But how is it, precisely, that we see these things? What we are really seeing when we look at, say, a ripe tomato or green paint, is light being reflected off the surface of that object and into our eyes. The visible spectrum, only makes up a small proportion of the entire electromagnetic spectrum. We perceive different things as different colours because they absorb some wavelengths of the visible light spectrum, while others bounce off. So the tomato’s skin is soaking up most of the short and medium wavelengths – the ones we interpret as blues and violets, greens, yellows and oranges. The remainder, the reds, hit our eyes and are processed by our brains. So, in a way, the colour we perceive an object to be is precisely the colour it isn’t: that is, the segment of the spectrum that is being reflected away.

When light enters our eyes it passes through the lenses to the retinas. These are at the back of our eyeballs and are stuffed with light-sensitive cells, called rods and cones because of their respective shapes. Rods do the heavy lifting of our vision. We have about 120 million in each eye; they are incredibly sensitive and principally distinguish between light and dark. But it is the cones that are most responsive to colour. We have far fewer of these: around six million in each retina, the majority huddled together in a small, central spot called the macula. Most people have three different types of cone,1 each tuned to light of different wavelengths: 440 nm, 530 nm and 560 nm. About two-thirds of these cells are sensitive to longer wavelengths, which means we see more of the warm colours – yellows, reds and oranges – than the cooler colours in the spectrum. Around 4.5% of the world’s population are colour-blind or deficient because of faults in their cone cells. This is usually genetic and is more prevalent in men: around 1 in 12 men are affected compared to 1 in 200 women. For people with ‘normal’ colour vision, when cone cells are activated by light, they relay the information through the nerve system to the brain, which in turn interprets this as colour.
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This sounds straightforward, but the interpretation stage is the most important and the most confounding. A metaphysical debate over whether colours really, physically exist or are only internal manifestations has raged since the seventeenth century. The squall of dismay and confusion on social media over the blue and black (or was it white and gold?) dress in 2015 shows how uncomfortable we are with the ambiguity. This particular image made us acutely aware of our brain’s post-processing: half of us saw one thing, the other half something completely different. This happened because our brains normally collect and apply cues about the ambient light – whether we are in full daylight or under an LED bulb, for example – and texture. We use these cues to adjust our perception, like applying a filter over a stage light. The poor quality and lack of visual clues like skin colour in the dress image meant that our brains had to guess at the quality of the ambient light. Some intuited that the dress was being washed out by strong light and therefore their minds tuned the colours to darken them; others believed the dress to be in shadow, so their minds adjusted what they were seeing to brighten it and remove the shadowy blue cast. That is how an internet full of people looking at the same image saw very different things.






Structural colour

The secret behind nature’s brightest hues

Holding a buttercup up to a friend’s chin to determine whether they love butter is a childhood rite of passage. It’s a trick question, of course: the flower will always light up the skin like a tiny golden torch. Buttercups owe their bright gleam to a combination of two different types of colour. The first is a yellow carotenoid pigment, which absorbs most of the visible spectrum and reflects away only the portion that we perceive as yellow. The second is a little different.1 Structural colours are produced by arrangements of nano-structures that manipulate light. Too small to be seen with the naked eye, these structures – often entirely colourless themselves – work like tiny prisms, bending and reflecting visible light back to our eyes as hyper-specific wavelengths.

The natural world perfected the art of structural colour around 515 million years ago and has been refining it ever since with brilliant results.2 Think of the iridescent tail feathers of a male peacock, the green head of a mallard duck or the fabulous plumage of macaws, kingfishers and hummingbirds. Structural colour is also responsible for the colouration of many insects, including the brilliant white of beetle Cyphochilus insulanus, the shifting metallics of many other scarab beetles and weevils, Blue Morpho and Emerald-patched Cattleheart butterflies, and even of some plants, such as Selaginella ferns and ‘Silver Cloud’ Begonia rex.3 In many of these cases, the colours are particularly eye-catching. Unlike pigments, where only a small portion of the visible spectrum is reflected away to be interpreted as a colour, structural colours harness more of the visible spectrum. Not only are structural colours very bright, they are also longer lasting and more robust than pigments. Think of visiting a natural history museum: it is often the exhibits of beetles and butterflies that stand out because they remain bright decades or even centuries after being collected, long after the fur and feathers belonging to other specimens have faded.

Many of the most memorable structural colours in nature are iridescent, from the jewel-like feathers of hummingbirds to the golden shells of Chrysina aurigans scarab beetles. The hues shift depending on the angle at which you are viewing them, making the colours ripple and shimmer like flames. Other structural colours are more constant and, therefore, difficult to distinguish from pigment-based colours without a microscope. The powerful yellow of the buttercup, for example, is thanks in part to a thin mirror-like film that coats each petal.4 Different kinds of structures create different optical effects: some species might use one or more kind of structural colour mechanism, perhaps also paired with a pigment, to create a colour that couldn’t otherwise exist. What makes this all the more incredible is that each of these spectacular colours is formed entirely unconsciously and for reasons that vary depending on the species: camouflage, attracting mates or pollinators, seeing off rivals.

For humans, who don’t naturally possess structural colour, the phenomenon has been a source of fascination for hundreds of years. Robert Hooke, the seventeenth-century English polymath known for everything from discovering the law of elasticity to sketching the planet Mars, was also the first scientist to observe structural colour. He borrowed a microscope – they were incredibly expensive at the time – and used it to study all kinds of phenomena, including the ‘changeable feathers’ of birds like ducks and peacocks.

’ Tis evident that the stem or quill of each Feather in the tail sends out multitudes of Lateral branches . . . and each of the lateral branches emit multitudes of little sprigs, threads or hairs on either side of them . . . so each of those threads in the Microscope appears a large long body, consisting of a multitude of bright reflecting parts, whose Figure ’tis no easie matter to determine, as he that examines it shall find, for every new position of it to the light makes it perfectly seem of another form and shape, and nothing [like] what it appear’d a little time before.5

Hooke intuitively compared this phenomenon to that of the disturbances of colour seen in nacreous, mother-of-pearl shells, another form of structural colour. Hooke’s near contemporary Sir Isaac Newton was similarly fascinated, noting that the colour of peacock tails came from ‘the thinness of the transparent parts of the Feathers’.6

More recently, structural colours have been studied with a commercial eye. Andrew Parker, a British scientist working in the field since the 1990s, has created a range of paints – Pure Structural Colours – that use this technology to reproduce the kinds of intense visual effects hitherto only achieved by nature. His work was the subject of an exhibition at Kew Gardens in 2021. Lightweight, long-lasting and safe iridescent colours are also of interest to cosmetic companies and paint manufacturers.7 Vehicles and aircraft coated with structural paints would be lighter and therefore cheaper to run; scientists are also looking to structural colours to find coatings that could reflect more light, making them cooler in hot climates.8 Andrew Parnell, a physicist at the University of Sheffield, has spent decades looking at ways of harnessing structural colour, whether to create an iridescent material for use in bank notes, to make them harder to counterfeit, or to manufacture a structurally white pigment that could replace titanium dioxide  in paints, identified as a carcinogen by the EU.9

None of this, of course, is easy. What nature does at ambient temperatures with water, air and biopolymers like keratin and chitin, has so far proven incredibly difficult to reproduce in industrial quantities in factories.10 Creating vivid, even effects means being able to precisely control the formation, size and orientation of nano-structures so that they correctly interact with and manipulate light. Much like children and butter, almost every industry would love to harness some aspect of structural colour. Ideas and inspiration are plentiful; all that remains is the challenge of matching nature.






Whiteness and all grey Colours between white and black, may be compounded of Colours, and the whiteness of the Sun’s Light is compounded of all the primary Colours mix’d in a due Proportion.

Sir Isaac Newton, 1704








Simple arithmetic

On light

In 1666, the same year that the Great Fire of London consumed the city, a 24-year-old Isaac Newton began experimenting with prisms and beams of sunlight. He used a prism to prise apart a ray of white light to reveal its constituent wavelengths. This was not revolutionary in itself – it was something of a parlour trick that had been done many times before. Newton, however, went a step further, and in doing so changed the way we think about colour forever: he used another prism to put the wavelengths back together again. Until then it had been assumed that the rainbow that pours out of a prism in the path of a beam of light was created by impurities in the glass. Pure white sunlight was considered a gift from God; it was unthinkable that it could be broken down or, worse still, created by mixing coloured lights together. During the Middle Ages mixing colours at all was a taboo, believed to be against the natural order; even during Newton’s lifetime, the idea that a mixture of colours could create white light was anathema.

Artists would also have been puzzled by the idea that white is made up of lots of different colours, but for different reasons. As anyone who has ever had access to a paint set knows, the more colours you mix together, the closer you approach to black, not white. It has been suggested that Rembrandt created the complex, dark, chocolaty shadows in his paintings simply by scraping together whatever happened to remain on his palette and blending that directly onto the canvas, because so many different pigments have been found within their depths.1




[image: Venn diagram of the primary colours of light: red, green and blue, illustrating that when they are mixed in equal proportion, they produce white light.]


Additive Colour Mixing Colours are created by mixing different coloured lights. Combining the three primaries produces white.







The explanation for the fact that mixing coloured light makes white, while mixing coloured paint makes black, lies in the science of optics. Essentially, there are two different types of colour mixing: additive and subtractive. With additive mixing, different light wavelengths are combined to create different colours, and when added together the result is white light. This is what Newton demonstrated with his prisms. However, the opposite happens when paints are mixed. Since each pigment only reflects back to the eye a proportion of the available light, when several are mixed together more and more wavelengths are subtracted. Mix enough together and very little of the visible spectrum is reflected, so we will perceive the mixture to be black, or very close to it.

For painters with a limited range of impure pigments at their disposal, this is a problem. If they want to create a pale purple, for example, they have to mix together at least three: a red, a blue and a white, but they might have to add even more to get the precise violet they’re after. The more colours they blend, the more likely it is that the end result will be murky. But the same is true even for simple colours like green and orange: it’s better to use a single pigment rather than mixtures that will inevitably absorb more of the available light wavelengths, sucking the luminosity from the painting. The search for more and brighter colours is fundamental to the story of art, from prehistory to today.






Without paint in tubes there would have been … nothing of what the journalists were later to call Impressionists.

Pierre-Auguste Renoir, date unknown








Building the palette

Artists and their pigments

Pliny the Elder, a Roman naturalist writing in the first century AD, claimed that painters in classical Greece used only four colours: black, white, red and yellow. He was exaggerating – the Egyptians had discovered a way of manufacturing a bright, clear blue at least as early as 2500 BC. But it is true that early artists were restricted, for the most part, to a small range of pigments they could extract from the ground or from plants and insects.

Humanity has been well served with earthy red- and yellow-toned browns from the beginning. The earliest pigment use that we know of is from the lower Palaeolithic period, about 350,000 years ago. Prehistoric peoples could render a deep black from the ashes from fires. Some whites could be found in the ground; another was produced by early chemists from around 2300 BC. Although pigments had been discovered, traded and synthesised throughout recorded history, the process accelerated dramatically in the nineteenth century due to the burgeoning of the Industrial Revolution. More and more chemicals were being produced as by-products of industrial processes and some made excellent pigments and dyes. William Perkin, for example, stumbled across the purple dye Mauveine while trying to synthesise a cure for malaria in 1856.
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Subtractive Colour Mixing By mixing a limited set of colours, many others can be created. A perfect mixture of primaries will yield black.







The availability of some pigments and the introduction of others has helped to shape the history of art. The palm prints and bison on the walls of prehistoric caves owed their sombre palette to the pigments that the earliest artists could find in the world around them. Fast-forward several thousand years to illuminated medieval manuscripts, and the black and white remained unchanged, but flat fields of gold and several brilliant colours like red and blue have been added. Centuries later, the paintings of Renaissance artists or old masters benefited as much from a broader range of pigments as they did from realistic representations of perspective and sophisticated ways of dealing with light and shade. Some works from this time remain unfinished, with a single figure left as a simple sketch, because the artist couldn’t afford the expensive pigments needed to complete the canvas. The clear blue ultramarine, for example, was so dear that the commissioning patrons often had to buy it themselves: the artists couldn’t afford it. And customers often felt the need to specify, in written contracts, how much of the expensive paints they expected artists to use in the finished work, and which figures should be clothed in which colours, fearful that hard-up painters would use a cheaper alternative.1

For their part, early artists had a very different relationship with their colours than modern artists. Because some colourants reacted with others, artists had to plan their compositions bearing potentially ruinous combinations in mind, ensuring that none overlapped or appeared next to each other. Most pigments were made by hand, either by the artist themselves or with the help of apprentices in their studios. Depending on the pigment, this could require grinding down rocks to powder, or the handling of technically challenging or poisonous raw ingredients. Pigments could also be obtained from specialists, including alchemists and apothecaries. Later, those who produced and traded in colours were known as colourmen, and procured rare pigments from across the globe.

It was only relatively late in the nineteenth century that artists really benefited from a proliferation of ready-made pigments (and even then these weren’t always reliable). Cheap compounds, such as cerulean, chrome orange and cadmium yellow, freed artists from either pestles or unscrupulous colourmen who sold unstable mixes that would discolour within weeks or react with other colours, or the canvas itself. Coupled with the invention of collapsible metal paint tubes in 1841, the new colours allowed artists to work outside and douse their canvases with the brightest pigments anyone had ever seen. It is small wonder critics were initially unsure: this was colour as it had never been seen before, and it was dazzling.






Too often histories of colour – what few there are – are limited to the most recent periods and to artistic matters, which is very reductive. The history of painting is one thing, the history of colours is another – and altogether more vast.

Michel Pastoureau, 2015








Vintage paint charts

Mapping colour

In the dying years of the seventeenth century, a Dutch artist called A. Boogert made a concerted attempt to pin all known colours down. In a volume containing over 800 hand-painted swatches glossed with spidery black labels, Boogert described how to mix an array of watercolour tints, from the palest sea foam to deepest viridian. He is far from the only person to have attempted to catalogue all known tints, shades and hues. Scientists, artists, designers and linguists have all spent time trying to chart courses through colour space, and assign plot points with names, codes or grid references. Pantone’s index-card-style chips are the most famous modern solution to the problem of locking precise shades across linguistic and cultural divides, but it is only one in a long line of such efforts.

Because colours exist as much in the cultural realm as they do physically, such attempts are somewhat Sisyphean. Take, for example, the idea that colours can be grouped into two camps, warm and cool. We would unhesitatingly say that red and yellow are warm, and green and blue are cool, but this division can only be traced back to the eighteenth century. There is evidence that in the Middle Ages blue was considered hot, even the hottest of colours.

There are also discrepancies between the name a society gives a colour and the actual colour, and these can shift over time, like tectonic plates. Magenta, which is now considered a pink but was originally more purple-red, is one example. Others can be found among the wonderfully abstruse definitions in Merriam-Webster’s Third New International Dictionary, published in 1961. Begonia is ‘a deep pink that is bluer, lighter, and stronger than average coral, bluer than fiesta, and bluer and stronger than sweet William’. Lapis lazuli blue is ‘a moderate blue that is redder and duller than average copen and redder and deeper than azurite blue, Dresden blue, or pompadour’. The intention of these descriptions was not to send the reader on a wild definition-chase through the dictionary; they were probably the work of colour expert Isaac H. Godlove, a consultant hired by the editor of Webster’s Third and the director of Munsell, a colour mapping company.1 The problem is that, fun as these entries are now, average coral, fiesta and copen have largely lost their cultural currency – they don’t get the reader one iota closer to knowing what the colour being defined actually looks like. By the same token, someone reading about avocado green in 100 years’ time might be equally mystified: is it the dark colour of the skin that’s meant? Or the clay green of the outer flesh? Or the butter tint near the seed? But for people today, avocado green still has meaning.

Over the course of time the margin for error becomes ever greater. Even when the documentary evidence, such as a painting, remains, we are often seeing it in lighting conditions entirely different from the ones it was created in. It’s the difference between looking at a house-paint sample on your computer screen, in the tin at your local hardware store, and then on the walls in your home. Also, since many stable dyes and paints are recent innovations the colours themselves may have deteriorated. Colours, therefore, should be understood as subjective cultural creations: you could no more meaningfully secure a precise universal definition for all the known shades than you could plot the coordinates of a dream.






Savage nations, uneducated people, and children have a great predilection for vivid colours.

Johann Wolfgang Goethe, 1810








Chromophilia, chromophobia

Politics of colour

A certain distaste for colour runs through Western culture like a ladder in a stocking. Many classical writers were dismissive. Colour was a distraction from the true glories of art: line and form. It was seen as self-indulgent and, later, sinful: a sign of dissimulation and dishonesty. The bluntest expression of this comes from the nineteenth-century American writer Herman Melville, who wrote that colours ‘are but subtle deceits, not actually inherent in substances, but only laid on from without; so that all deified Nature absolutely paints like a harlot’.1 But arguments like these are very old indeed. The Protestants, for example, expressed their intellectual simplicity, severity and humility in a palette dominated by black and white; bright colours like red, orange, yellow and blue were removed both from the walls of their churches and their wardrobes. The pious, profit-driven Henry Ford steadfastly refused for many years to bow to consumer demand and produce cars in any colour other than black.

In art, the tussle over the respective merits of disegno (drawing) versus colore (colour) raged on through the Renaissance and, although somewhat muted, into the present day. In simple terms disegno represented purity and intellect; colore, the vulgar and effeminate. In an imperious essay from 1920, tellingly entitled ‘Purism’, the architect Le Corbusier and his colleague wrote that:

[I]n a true and durable plastic work, it is form which comes first, and everything else should be subordinated to it ... [Cézanne] accepted without examination the attractive offer of the colour-vendor, in a period marked by a fad for colour-chemistry, a science with no possible effect on great painting. Let us leave to the clothes-dyers the sensory jubilations of the paint tube.2

Even among those who accept the value of colour, the ways in which they were conceptualised and ordered had an impact on their relative importance. The ancient Greeks saw colours running along a continuum from white to black: yellow was a little darker than white and blue was a little lighter than black. Red and green were in the middle. Medieval writers had great faith in this light-to-dark schema too. It was only in the seventeenth century that the idea emerged of red, yellow and blue as primary colours, and green, orange and purple as secondary ones. Most iconoclastic of all was Newton and his spectrum, an idea that he wrote about in 1704 in Opticks. This was hugely influential: suddenly white and black were no longer colours; the spectrum no longer ran from light to dark. Newton’s colour wheel also imposed order on the relationship between complementary colours. These were colour pairs – for example, green and red, blue and orange – that were found to resonate strongly with each other when placed side by side. The idea of complementary colours would prove to have a profound effect on the art that followed; artists including Vincent van Gogh and Edvard Munch used them to give structure and add drama to their paintings.

As colours came to take on meanings and cultural significance within societies, attempts have been made to restrict their use. The most notorious expression of this phenomenon was through the sumptuary laws. While these were passed in ancient Greece and Rome, and examples can be found in ancient China and Japan, they found their fullest expression in Europe from the mid-twelfth century, before tailing off again in the early modern period. Such laws could touch on anything from diet to dress and furnishings, and sought to enforce social boundaries by encoding the social strata into a clear visual system: the peasants, in other words, should eat and dress like peasants; craftsmen should eat and dress like craftsmen; and so on. Colour was a vital signifier in this social language – dull, earthy colours like russet were explicitly confined to the meanest rural peasants, while bright, saturated ones like scarlet were the preserve of a select few.






It is the best possible sign of a colour when nobody who sees it knows what to call it.

John Ruskin, 1859








‘A’ is red, ‘m’ is pink

On synesthesia

It is an inescapable fact that the novelist Vladimir Nabokov was a prodigious talent; Nabokov himself, until his death, reminded people regularly. (Asked about the role of his editor in his work he responded: ‘By “editor”, I suppose you mean “proofreader”.’) He was also – and this is less well known – a self-professed synesthete. He experienced the sounds and forms of letters as colours. The long English ‘a’ was ‘the tint of weathered wood’; a hard ‘g’ mimicked vulcanised rubber; ‘noodle-limp l’ was oatmeal. ‘In the green group’, he continued in his 1951 autobiography Speak, Memory,

there are alder-leaf f, the unripe apple of p, and pistachio t. Dull green, combined somehow with violet, is the best I can do for w. The yellows comprise various e’s and i’s, creamy d, bright-golden y, and u, whose alphabetical value I can express only by ‘brassy with an olive sheen’. In the brown group, there are the rich rubbery tone of soft g, paler j, and the drab shoelace of h.1

Synesthesia is often shorthanded as the involuntary pairing of the senses. Hearing music – or even sounds like a car backfiring, a word or name – might cause coloured shapes to bloom across the synesthete’s field of vision or particular flavours to sweep across their palette (sound-colour and sound-taste synesthesia respectively). James Wannerton, president of the UK Synesthesia Association, tastes bitter orange whenever he hears the name ‘Philip’, peas for ‘audience’, while Vauxhall Tube station recalls Marmite crisps. This is clearly very sensory, but this isn’t the case for all types of synesthesia.2 For some (sequence-space synesthetes), years, months, days of the week, hours or minutes have a definite place or shape in relation to their body, curving up and overhead from left to right, for example, or arranged in spirals six inches in front of their nose. For sequence-personality synesthetes, meanwhile, series of numbers, letters or other symbols have specific – and usually very involved – characters.

Some important things to note are that synesthetic associations are involuntary, stable and usually present from early childhood. Each time the trigger – a word, letter, month, sound and so on – is encountered, the response will be immediate, appearing without effort, and will remain the same over time. If the number 23 appears rich cordovan one day but eau de Nil the next, this is unlikely to be synesthesia. There are tests that you can do to screen for the condition and its impacts are clearly visible on brain scans.3 As this suggests, you cannot train yourself to be a synesthete. Some substances – LSD, mescalin and psilocybin – can induce limited, synesthesia-like couplings, particularly sound–sight ones.4 But a better bet for someone wishing to experience synesthesia themselves, according to Richard Cytowic, a pioneering researcher in the field, is to rigorously practice meditation.5

Synesthesia is uncommon: a little over 4% of the population has one or more of the variants, of which there are an estimated 128 different kinds.6 The most common type, affecting between 1% and 2% of the population and called grapheme-colour synesthesia, imbues letters and numbers with colour.7 Interestingly, those with one variant have around a 50% chance of having a second, third or fourth kind.8 Colour, incidentally, is the most common sensation experienced by synesthetes.9

It is natural to wonder, if there are millions of synesthetes having such vivid, visceral reactions to the world around them, why it is that the condition isn’t more widely known. It has, in fact, been the subject of scattered documentation for hundreds of years. The earliest known mention dates to 1772 and is in a book by a German poet and philosopher; it remarks on people who ‘could not but through a sudden onset immediately associate with this sound that colour’.10 The term ‘synésthesie’ was minted in 1864, by Alfred Vulpian, a French physiologist, from two Greek words: syn, meaning ‘together’, and aisthēsis, ‘sensation’.11 Sir Francis Galton, a polymath cousin of Charles Darwin who created the first weather map and pioneered an influential finger-printing technology, became fascinated by sequence-space and sequence-personality variants in the 1880s.12 Théodore Flournoy, a Swiss neuroscientist, described a patient in 1893 who ‘says 1, 2, 3 are children without fixed personalities; they play together. Number 4 is a good, peaceful woman, absorbed by down-to-earth occupations . . . 5 is a young man, ordinary and common in his tastes and appearance’.13

There are other reasons why synesthesia remains a relatively little-known phenomenon. One is that synesthetes, having experienced it for as long as they can remember, assume their perception is universal. In fact, they are often shocked to discover that other people don’t see deep purple when they eat raw spinach, or bright orange when they munch on an almond. Another reason is shame. If they tell someone that words they hear simultaneously whirr across their mind’s eye in written form like subtitles (ticker-tape synesthesia) and that person responds negatively, they soon learn not to mention it again.

More subtly, it can be difficult to distinguish – without brain scans – the differences between synesthesia, art and metaphor. In the recent past people have tended to over-report having synesthesia: for every true synesthete, there are five people who sincerely believe that they are, but really aren’t.14 Without a diagnostic test, it’s difficult to know if the person who feels the sound of a French horn is a yolky yellow or that the letter ‘a’ should be red, for example, merely has a highly visual memory or rich imagination. This also makes it difficult to know if historical figures often said to be synesthetes, like the artist Wassily Kandinsky, the composer Alexander Scriabin, or film-maker Sergei Eisenstein were in fact highly attuned to the senses and reached for a rich, sensual language when describing their work. This, incidentally, is also true for Nabokov.






Colourful language

Do words shape the shades we see?

It was a stern-faced British politician who first noticed something awry with the colours in ancient Greek literature. William Ewart Gladstone was a devotee of the poet Homer and it was while he was preparing the definitive tract on his hero in 1858 that he stumbled across some psychedelic oddities. Brows could certainly be black metaphorically – in rage – but was honey really green? Or the sea ‘wine-dark’, the same colour, bizarrely, as oxen, while sheep were violet? He decided to survey the Greek writer’s entire oeuvre for colour references. Melas (black), it turned out, was by far the most frequently used, with around 170 mentions, and there were about 100 mentions of white. Next – a steep drop in frequency – erythros (red), which was only used 13 times, while yellow, green and purple were all referenced fewer than 10 times. Blue was not mentioned once. To Gladstone it seemed there was one possible explanation: that the Greeks were, in effect, colour-blind. Or, as he put it, more sensitive to the ‘modes and forms of light, and of its opposite . . . darkness’ than they were to colour.

In fact, humans evolved the capacity to see in colour several millennia earlier, so colour blindness is not to blame. And it isn’t only the ancient Greeks who seem to talk about colour in ways that feel unfamiliar. A decade later Lazarus Geiger, a German philosopher and philologist, began to examine other ancient languages. He pored over the Quran and the Bible in its original Hebrew; he studied ancient Chinese stories and Icelandic sagas. All exhibited the same muddled references to colour and, as he noted in one much-quoted passage on Vedic chants from India, the same omission.

These hymns, of more than ten thousand lines, are brimming with descriptions of the heavens. Scarcely any subject is evoked more frequently. The sun and reddening of dawn’s play of colour, day and night, cloud and lightening, the air and ether, all these are unfolded before us, again and again in splendour and vivid fullness. But there is one thing no one would ever learn from those ancient songs who did not already know it, and that is that the sky is blue.1

When the word did appear, it evolved out of the words that had previously served either for green or, more commonly, black. Geiger believed he could trace humanity’s seeming sensitivity to different colours through the evolution of their languages. All started out with words for light and dark (or white and black); next came red, and then yellow, then green, then blue. A wider study conducted in the late 1960s by Brent Berlin and Paul Kay confirmed a similar sequence. This, they argued, meant two things: the first was that colour categories were innate; the second was that if we didn’t possess a word for a colour, it affected our perception of it.

However, a broader survey, conducted in the 1980s, revealed many exceptions: languages that didn’t necessarily ‘develop’ in this way, and some that divide up colour space entirely differently. Koreans, for example, have a word that distinguishes yellow green from regular green; Russians have different words for light and dark blue. A classic example is Himba, a language spoken by a tribe in south-west Africa, which splits the colour spectrum into five slices. Another is Rennell-Bellona, a Polynesian language spoken on an atoll in the Solomon Islands, which roughly divides the spectrum up into white, dark and red, where dark includes blue and green and red includes yellow and orange.2

The subsequent literature on the relationship between language, colour and culture is maddeningly inconclusive. One camp – the relativists – say that language influences or even shapes perception and that without a word for a colour we don’t see it as distinct. The universalists, following Berlin and Kay, believe that basic colour categories are universal and rooted, somehow, in our biology. What we can say for sure is that the language of colour is tricky. Children who can discern the difference between a triangle and square with ease may still struggle differentiating pink from red or orange. We also know that not having a separate word for something does not mean we can’t distinguish it. The Greeks, of course, could see colours perfectly; perhaps they just found them less interesting than we do.
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White

‘For all these accumulated associations, with whatever is sweet, and honourable, and sublime, there yet lurks an elusive something in the innermost idea of this hue, which strikes more of panic to the soul than that redness which affrights in blood.’ So wrote Herman Melville in the forty-second chapter of Moby Dick. Entitled ‘The Whiteness of the Whale’, the passage is a veritable homily on the troubling, bisected symbolism of this colour. Because of its link with light, white has laid deep roots in the human psyche and, like anything divine, can simultaneously inspire awe and instil terror in the human heart.

Like the eponymous albino leviathan of Melville’s novel, white has an otherness to it. If colours were people, it would be admired, but it probably wouldn’t be popular: it is just a little too exclusive, autocratic and neurotic. For a start, it’s tricky to make. You can’t reach it by mixing together other coloured paints, you have to begin with a special white pigment. And anything you add to that pigment will only take it in one direction: towards black. This is due to the way our brains process light. The more pigments there are in a mixture, the less light is reflected back into our eyes, and the darker and sludgier it becomes. Most children will, at some stage, try mixing all their favourite paints together expecting to make an extra special colour. They will gather fire-engine red, sunny-sky blue and perhaps some fairy-tale pastels and begin stirring. That such a mixture results not in something beautiful but in an irretrievably murky dark grey, is one of life’s first hard truths.

Fortunately, artists have always had relatively easy access to white thanks to one of the most popular pigments known to man: lead white. Pliny the Elder described the process of making it in the first century, and it continued to be the white of choice in art for centuries, despite being highly toxic. In the eighteenth century Guyton de Morveau, a chemist and politician, was asked to find a safer alternative by the French government. In 1782 he reported that a lab technician by the name of Courtois was synthesising a white called zinc oxide at the Dijon Academy. But although it wasn’t toxic and didn’t darken when exposed to sulphurous gases, it was less opaque, dried slowly in oils and, most importantly, was about four times the price of lead white. It was also brittle – the fine tracery of cracks in many paintings of the era can be laid at its door. (Winsor & Newton did introduce it as a watercolour pigment in 1834 – under the name Chinese White, to make it sound exotic – but it didn’t take off. Of 46 English watercolourists questioned in 1888, only 12 admitted to having used it.)1 A third metal-based white was more successful. Titanium dioxide, was both brighter and more opaque than its rivals and by the end of the Second World War it had conquered 80% of the market.2 Now, everything from the markings on tennis courts to pills and toothpaste uses this sparkling pigment, while its older sibling languishes on the sidelines.

White has long been intricately connected with money and power. Fabrics, including wool and cotton, had to be heavily processed in order to appear white. Only the very wealthy, supported by battalions of staff, could afford to keep the fresh lace and linen cuffs, ruffs and cravats worn in the sixteenth, seventeenth and eighteenth centuries pristine. This connection still holds true. Someone wearing a snow-pale winter coat telegraphs a subtle visual message: ‘I do not need to take public transport.’ In Chromophobia David Batchelor describes going to the house of a rich art collector that had been decorated entirely in the shade:

There is a kind of white that is more than white, and this was that kind of white. There is a kind of white that repels everything that is inferior to it, and that is almost everything . . . This white was aggressively white.3

As he points out later in the book, it is not shades of white that are the problem, but white in the abstract, because it is associated with tyrannical labels like ‘pure’. Le Corbusier, for example, proclaimed in his 1925 book L’Art décorative d’aujourd’hui the Law of Ripolin: all interior walls should be whitewashed. This, he argued, would act as a moral and spiritual cleansing for society.4

For many, however, white is seen as positive, or as having a transcendent, religious quality. It is the Chinese colour of death and mourning. In the West and Japan, brides wear it because it is a colour symbolic of sexual purity. The Holy Spirit has often been depicted descending onto benighted humanity as a white dove appearing in a rush of pallid golden light. In the early twentieth century, when Kazimir Malevich was completing his White on White series, he wrote:

[T]he blue of the sky has been defeated by the supremacist system, has been broken through and entered white, as the true, real conception of infinity, and thus liberated from the colour background of the sky . . . Sail forth! The white, free chasm, infinity, is before us.5

High-end modernists and minimalists, from Tadao Ando, the famous Japanese architect, to Calvin Klein and Jonathan Ive at Apple, have drawn on white’s power and hauteur. (Steve Jobs was initially against the tide of white products that Ive began producing around the turn of the millennium. He eventually agreed to the signature headphones and keyboard in ‘Moon Gray’ plastic.

We think of them as white; technically, however, they are very pale grey.)6 And despite, or perhaps because, white so readily shows the dirt, it has also become associated with cleanliness. ‘White goods’, tablecloths and lab coats are all defiant in their spotless impracticality, daring users to even think about spilling anything. American dentists complain that in a quest for teeth that appear sparkling clean, customers are now asking for teeth to be bleached so unrealistically white that whole new teeth-whitening palettes have had to be produced.7


The foundations of the architectural idolisation of white are built on a mistake. For centuries the bleached-bone colour of classical Greek and Roman ruins provided the keystone for Western aesthetics. The inheritance of Andrea Palladio – the sixteenth-century Venetian architect who repopularised supposedly classical concepts – and his Palladian successors can be seen in every grand building in every major city in the West. It was not until the mid-nineteenth century that researchers discovered that classical statuary and buildings were usually brightly painted. Many Western aesthetes refused to believe it. The sculptor Auguste Rodin is said to have beat his chest in sorrow and said: ‘I feel it here that they were never coloured.’8
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Lead white

Today the tombs of the rulers of the Goguryeo region lie inconveniently over the border between North Korea and China. They were a tough people: the Goguryeo, one of the Three Kingdoms of Korea, resisted the vast armies of its northern neighbours and ruled over the peninsula and some of southern Manchuria from the first century BC until the seventh century. But the occupant of Anak Tomb no. 3, depicted in a giant portrait on the wall, doesn’t look very warlike at all. In the fine-lined mural, he sits cross-legged in a litter wearing a dark robe decorated with bright red ribbons, an outfit that precisely matches the litter’s drapes. His expression is benign to the point of looking slightly tipsy: his lips curve up under a curlicue moustache and his eyes are bright and a little unfocused. What is really remarkable, though, is how fresh his image remains after sixteen centuries in damp tomb air. The secret to his longevity lies in the paint used by the artist as the base layer to prime the cave wall: lead white.1

Lead white is a basic lead carbonate with a crystalline molecular structure. It is thick, opaque and heavy, and there is strong evidence that it was being manufactured in Anatolia from around 2300 BC.2 It has remained in production the world over ever since, using roughly the same method described by Pliny the Elder 2,000 years ago. Strips of lead were placed in a compartment inside a specially designed clay pot that was divided into two. Vinegar was poured into the other half, then the pots were surrounded with animal dung and placed inside a shed with a tightly fitting door for 30 days. During that time, a relatively simple chemical reaction would take place. Fumes from the vinegar reacted with the lead to form lead acetate; as the dung fermented it let off CO2, which, in turn, reacted with the acetate, turning it into carbonate (a similar process is used when making verdigris). After a month some poor soul was sent into the stench to fetch the pieces of lead, by now covered in a puff-pastry-like layer of white lead carbonate, which was ready to be powdered, formed into patties and sold.

The resulting pigment was tremendously versatile. It was used in the enamel on ceramic dishes and bathroom fittings, in house paints and wallpapers well into the twentieth century. Artists liked it because it was so opaque and adhered well to almost any surface, and, later, because it could work in oils (if the proportions of the mixture were right). It was also cheap – a key concern for any self respecting artist. In 1471, when the well-known Florentine muralist Neri di Bicci was buying some pigments in his home town, he paid two and a half times as much for a good azurite as for verde azzurro (probably malachite); giallo tedescho (lead-tin yellow) was one-tenth of the price of the azurite; while lead white was a mere hundredth of the cost.3 Artists were so generous with their use of lead white that, today, when paintings are X-rayed, its dense outline can form a kind of skeleton within a painting, allowing technicians to see alterations and later additions.

Lead white, however, had a deadly flaw. Writing in the Royal Society’s Philosophical Transactions journal in the winter of 1678, Sir Philiberto Vernatti described the fate of those involved in the production of white lead:

The Accidents to the Workmen are, Immediate pain in the Stomack, with exceeding Contorsions in the Guts and Costiveness that yields not to Catharticks . . . It brings them also to acute Fevers, and great Asthma’s or Shortness of Breath . . . Next, a Vertigo, or dizziness in the Head, with continual great pain in the Brows, Blindness, Stupidity; and Paralytick Affections; loss of appetite, Sickness and frequent Vomitings, generally of sincere Phlegm, sometimes mixed with Choler, to the extreamest weakning of the Body.4

Lead poisoning was not a newly witnessed phenomenon, either. Nicander, a Greek poet and physician, describing the symptoms in the early second century BC condemned ‘the hateful brew . . . whose fresh colour is like milk which foams all over when you milk it rich in the spring-time’.

It wasn’t just those grinding and producing the pigment that began showing the effects of lead poisoning. White lead had long been used as a cosmetic to make skin look smooth and pale. Xenophon wrote disapprovingly of women wearing a ‘plaster of ceruse (white lead) and minium (red lead)’ in Greece during the fourth century BC and there is evidence that their contemporaries in China were mixing a similar brew with rice powder to use as a foundation.5 Japanese archaeologists and professors are still discussing the role that poisonous make-up may have played in undermining the Shogun regime, which collapsed after nearly 300 years in power in 1868. Some scholars argue that breastfeeding infants were ingesting lead worn by their mothers; bone samples show that the skeletons of children under the age of three contain over 50 times more lead than those of their parents.6 Yet cosmetic ceruse or ‘Spirits of Saturn’ – essentially a white-lead paste mixed with vinegar – remained alarmingly popular for centuries. While at least one sixteenth-century writer was already warning that it made the skin ‘withered and grey’,7 women in Queen Elizabeth’s court were painting blue veins over its parchment-pale base layer. In the nineteenth century ladies could still buy any number of lead-based skin brighteners with names like ‘Laird’s Bloom of Youth’, ‘Eugenie’s Favourite’, or ‘Ali Ahmed’s Treasure of the Desert’, even after well-publicised deaths, including that of the British society beauty Maria, the Countess of Coventry. Maria, a rather vain woman, who was known to be rather too heavy a user of white-lead foundation, died in 1760, aged just 27.8


The irony of generations of women slowly killing themselves in an effort to look their best is of the darkest kind. Lead white may have helped the painted occupant of the Goguryeo tomb remain fresh, but then he was already dead. The pigment has seldom been a friend to the living.
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Ivory

In 1831, a farmer on the Isle of Lewis, in the Outer Hebrides, discovered treasure that had been hidden in a small stone chamber in a sandbank for 700 years. The horde consisted of 78 chess pieces from different sets, 14 pieces for a game similar to backgammon, and a belt buckle.1

The Lewis Chessmen, as they are now known, are mysterious. No one knows who made them, or how they came to be hidden on an obscure island.

Each piece is a unique Romanesque sculpture, oozing expressive charm. One of the queens has a hand resting on her cheek, in dismay or in concentration; several of the rooks are biting their shields, and another looks nervously to the left, as if he’s just heard an unexpected sound. Each figure sports a subtly different hairstyle, and their clothes hang in stylised rumpled folds. They look as though they could be conjured to life and this is precisely what happened in their recent star turn as models for the wizards’ chess set in the first Harry Potter film. They were probably carved from walrus ivory (called ‘fish teeth’ in Icelandic sagas), in Trondheim in Norway between 1150 and 1200. And while traces remain of the red some of the pieces were originally painted with, the colour has worn away to reveal the natural colour of the ivory itself.2

Ivory, whether sourced from walruses, narwhals or elephants, has long been valued. And when elephant hunts became a status symbol, ivory only grew in prestige. The colour profited by association. Western wedding dresses were generally colourful until Queen Victoria wore ivory satin trimmed with British lace in 1840. Many brides eagerly followed suit. The September 1889 issue of Harper’s Bazaar recommended ‘Ivory white satin and lampas [a type of woven fabric] . . . for autumn weddings’. It remains a classic; the Sarah Burton-designed wedding dress worn by the Duchess of Cambridge was made of ivory duchess satin.

Ivory itself was used for thousands of years to make costly decorative items, like the Lewis Chessmen, combs and brush handles. Later it was used for piano keys, ornaments and pool balls. Chinese craftsmen use it to make impossibly intricate sculptures, complete with trees, temples and figures, which can sell for thousands of dollars. So fierce did demand become that by 1913 America alone was consuming around 200 tonnes of ivory annually. Because of their value, elephant tusks were called ‘white gold’ and walrus tusks, ‘Arctic gold’.3

Demand for ivory took an inevitable toll on the animals supplying it. In 1800 there were an estimated 26 million elephants; before 1914 there were 10 million; by 1979, 1.3 million. A decade later, when the trade was finally banned in the West, 600,000 remained.4

Demand remains enormous, particularly in the Far East and China, even though the latter banned ivory sales in 2016. Illegal poaching is rife. African forest elephants are critically endangered, with WWF estimating that 15,000 are killed annually for their tusks; it’s believed that 90% of all African elephants have been killed by poachers in the past century. At this rate, they could be extinct in the wild within a decade or so; walruses too are vulnerable.


A bizarre addition to the trade comes from an animal that became extinct nine thousand years before the Lewis chessmen were carved. As the glaciers and icebergs melt across the Arctic tundra, woolly mammoth carcasses have emerged in their thousands. Exact figures are hard to come by – so much of the trade in ivory is conducted on the black market – but it’s feared illegal trade is being sustained and concealed by sales of ‘ice ivory’. In 2015 a single carved woolly mammoth tusk weighing 90 kg was sold in Hong Kong for $3.5 million.
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Silver

It is not unusual for mountains to attract legends, but few are as rich in lore as Cerro Rico de Potosì, a soaring red peak in Bolivia. It isn’t its size that attracts attention – at just under 16,000 feet it is far from the largest mountain in the Andes – but what it contains. From root to summit, Cerro Rico is riddled with silver mines. According to tradition, its secret was discovered by a poor local man. While out searching for a lost llama in January 1545, Diego Huallpa built a fire to keep the chill of the alpine night at bay. As the fire burned, the ground beneath it began to ooze liquid silver, like blood from a wound.

Owing to its value as a precious metal, silver has long held an important position in human culture and we have never stopped seeking it out and finding uses for it. In the twentieth century it was used to evoke the future, space travel and progress. From the shiny, zipped-up suits of the ‘Mercury 7’, the world’s first space crew, to Paco Rabanne’s metal minidresses and André Courèges’ foil fashion in the 1960s, it seemed that silver was the colour we would all be wearing once we’d become accustomed to zero gravity.

But it has symbolic affiliations with old-fashioned superstitions as well as an imagined future. In Scottish folklore a silver branch, covered with white blossom or bearing silver apples, could act as a kind of passport into the fairy otherworld.1 The metal was also thought to be able to detect poisons, changing colour if it came into contact with one. This belief became so widespread that silver tableware became fashionable and then the standard. The first recorded appearance of the silver bullet being used to dispatch the forces of evil is from the mid-seventeenth century, when the town of Greifswald in north-eastern Germany apparently became all but overrun with werewolves. As the population dwindled it seemed as if the entire town might have to be abandoned, until a group of students made little musket balls from the precious metal. Silver is now firmly embedded in the semiotics of horror movies, effective against all manner of beings, from werewolves to vampires.2

Perhaps such superstitions stem from silver’s link with the night. While its more illustrious sibling gold is traditionally twinned with the Sun, silver is equated with the Moon. As a partnership this makes a great deal of sense. Silver also waxes and wanes in alternate cycles of polishing and tarnishing. One minute it is bright and reflective, the next it is eclipsed by a black film of silver sulphide. There is something in this imperfection that makes it more human: it seems to have a life cycle and, just as we die, so its brilliance dies a little too.3

Although the metal occurs naturally – finding a piece glinting in the dirt must seem like finding a gift from the Earth itself – it is more frequently mixed with other elements in subtly sheened ores and alloys, and must be extracted by smelting. In Egypt, silver beads and other small objects have been found that date back to the Neolithic era, and these became more common in the twentieth and nineteenth centuries BC.4 One Egyptian archaeological hoard contained 153 silver vessels, 9 kg of the metal in all.5 It has been used ever since in jewellery, medals, decorative elements on clothes and coins.


It was silver mined in South and Central America that allowed the Spanish empire to flourish for nearly five hundred years. (The Spanish even named a country after it: Argentina’s name is derived from the Latin argentum, meaning silvery.) Between the sixteenth and eighteenth centuries the conquistadors exported around 150,000 tonnes of the metal. This accounted for around 80% of the world’s supply, and funded a series of wars and further conquests, both colonial and against European rivals. To extract silver ore from Cerro Rico, one of the two most profitable mines in their empire, the Spanish exploited indigenous labour. Using a version of the mita forced-labour system the Inca had used to build temples and roads, the Spanish insisted locals over the age of 18 put in a year’s work for subsistence wages. Accidents and mercury poisoning were common. The Spanish boasted that with the silver extracted from Cerro Rico, they could have built a bridge across the Atlantic back to their homeland, and still have had silver to carry across it. For the locals, Cerro Rico had a rather different reputation. To them, it was ‘the mountain that eats men’.
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Whitewash

In May 1894, fear swept through the narrow streets of Hong Kong. Plague. The disease, in its third and final grand pandemic, had been spreading sporadically through mainland China for forty years before materialising on the island.1 There was no mistaking the symptoms: first, flu-like chills and fever, then headaches and muscle pain. The tongue would swell and become covered with a pale fur. The appetite would disappear. Vomiting and diarrhoea – often bloody – would swiftly follow and, most tellingly, smooth, painful swellings would develop in the lymph nodes in the groin, neck or armpits.2 Death was common, and agonising.

With the precise cause and even the means of transmission still unknown, those fighting the disease despaired of staunching its course. Volunteers desperately searched back alleys for bodies, tended the sick in swiftly erected, camp-like isolation hospitals, and began furiously whitewashing the streets and houses in the infected areas.3

Whitewash is the cheapest of paints, made from a mixture of lime (crushed and heated limestone) and calcium chloride or salt, combined with water. In 1848, when Britain was battling waves of influenza and typhus, it was estimated that using it to paint a whole tenement, inside and out, would cost seven pennies, five and a half without labour.4 Whitewash does the job, but not well: it flakes and has to be reapplied each year and, if the proportions of the constituent ingredients are not quite right, it can transfer onto clothes. Its disinfectant qualities mean that it has always been popular with dairy farmers, who coat the interiors of their barns and sheds with it. The saying ‘Too proud to whitewash and too poor to paint’, a phrase usually associated with poverty-riddled Kentucky, gives a good impression of the medium’s social standing. Its literary star turn is as a foil for the cunning of the eponymous hero of Mark Twain’s The Adventures of Tom Sawyer, originally published in 1876. After becoming very dirty in a fight, Tom’s Aunt Polly orders him to daub ‘Thirty yards of board fence nine feet high’:

Sighing he dipped his brush and passed it along the topmost plank; repeated the operation; did it again; compared the insignificant whitewashed streak with the far-reaching continent of unwhitewashed fence, and sat down on a tree-box discouraged.5

Tom, of course, manages to trick friends into finishing the job, but the symbolism of his punishment is telling.

Aunt Polly was not the first to use whitewash to retaliate against perceived sin. During the English Reformation, churches and parishioners used it to obscure colourful murals and altarpieces that depicted saints in ways they now deemed impious. (Over the years, as the paint wore thin, the faces began peeking through again.) This practice perhaps explains the origin of the phrase ‘to whitewash’, which means to conceal unpleasant truths, usually political in nature.


For those engaged in fighting epidemics, though, blotting out the pestilence using a pail of milky, disinfectant lime must have been profoundly comforting, even ritualistic. Is it a coincidence that it was around this time that white coats were adopted by doctors, and would become a visual symbol of the medical profession?


[image: ]








[image: ]




Isabelline

Isabella Clara Eugenia was, by the standards of her day, exceedingly beautiful. Like her English near contemporary, Queen Elizabeth I, she was very pale, with fine, marmalade-coloured hair, only the merest suggestion of the Habsburg lip and a high, wide forehead. She was also powerful, ruling a large tract of northern Europe called the Spanish Netherlands.1 This makes it seem all the more unfair that her namesake in the colour world is a dingy yellow-white. As the author of A History of Handmade Lace described it in 1900: ‘a greyish coffee colour, or in plain English, the colour of dirt’.2

The story goes that in 1601 Isabella’s husband, Archduke Albert VII of Austria, began the siege of Ostend. Isabella, believing the siege would be short-lived, vowed she would not change or wash her underwear until he won. Isabelline is the colour the queen’s linens had become when the siege finally ended three years later.3 Luckily for the poor queen, proof that this story is nonsense isn’t difficult to find. The tale only appeared in print in the nineteenth century – an aeon in Chinese-whisper years – and two exculpatory dresses in the hue crop up in the wardrobe of Queen Elizabeth I. Inventories, one taken a year before the start of the siege, show she owned both an isabelline kirtell (a long dress or tunic; she had 126 in total) and a ‘rounde gowne of Isabella-colour satten . . . set with silver spangles’.4

Mud, however, sticks, so despite royal endorsement, the colour’s fashionable career was short-lived. But it has managed to carve out another niche in the natural sciences, particularly in descriptions of animals. Pale palomino horses and Himalayan brown bears are isabelline, and there are several species of bird, including the Oenanthe isabellina or isabelline wheatear, that owe their names to the colour of their pale dun plumage.


‘Isabellinism’ is also the name of a genetic mutation that renders feathers that ought to be black, grey or dark brown a pallid yellowish colour instead. A handful of the king penguins on Marion Island in the Antarctic make up one prominent group of sufferers.5 Among the huddled ranks on the island, the wan mutants are the highly visible odd men out, the weaklings, and anyone who has ever watched natural-history documentaries knows what usually happens to them. A dubious legacy indeed for the poor Archduchess Isabella.
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Chalk

If you were to view a minute paint sample from an Old Master painting under a microscope, you would likely see something wholly unexpected and far older than the paint itself: nannofossils, the ancient remains of one-celled sea creatures called coccolithophores. How on earth did they get there? Chalk.

Chalk is formed from marine ooze, largely consisting of single-celled algae, that formed a sediment on the ocean floor and was then compounded over millions of years to create a soft, calcium carbonate rock.1 There is a vast deposit over the south and east of England – responsible for the white cliffs of Dover – and north-western Europe. It is quarried in great blocks that are left to weather, which helps to separate out any chips of flint. The stone is then ground under water, washed and left to settle in large vats. When drained and dried, the chalk is separated into layers. The top layer, the finest and whitest, is sold as Paris white; the one beneath, slightly less fine, is extra gilder’s white. Both are used as artists’ pigments. The coarsest grade used in cheaper paints and building materials, is sold as commercial white.2

The chemist and colourist George Field was rather sniffy about chalk. It is ‘used by the artist only as a crayon’, he wrote in his Chromatography of 1835.3 Others were less supercilious. Arnold Houbraken, a Dutch artist and biographer, wrote in 1718: ‘It is said that Rembrandt once painted a picture in which the colours were so heavily loaded that you could lift it from the floor by the nose.’4 This was thanks to the chalk, which the artist used to make his paints go further, to thicken them so that they stood off the canvas, and to make glazing layers more transparent – because it has a low refractive index, chalk is almost completely translucent in oils.5 It was also frequently used as the base layer either by itself or as part of a gesso mixture, a kind of plaster of Paris.6 Although the grounds were hidden underneath the finished product, they helped ensure the artwork, particularly murals, did not degrade so fast the patron could demand their money back. The fifteenth-century writer Cennino Cennini dedicates many pages of his Il libro dell’arte to lovingly detailing the preparation of different grades of gesso. One, gesso sottile, took over a month of daily stirrings to prepare, but, as he assured his readers, the effort was well worth it: ‘it will come out as soft as silk’.7

Even without such loving preparation, chalk has a long history of use in art. The Uffington White Horse, for example, is one of the stylised chalk figures created in Europe during the Late Bronze Age. It still prances high on a hillside on the edge of the Berkshire Downs in southern England. Amid fears that it might be used for target practice by the Luftwaffe, the horse was covered up during the Second World War. When the war was over, William Francis Grimes, a Welsh archaeology professor, was charged with disinterring it.8 Grimes had believed, as many still do, that the figure was carved directly into the hillside. Instead he discovered that it had been painstakingly constructed by cutting shallow trenches and filling them with chalk. (This had actually been described in great detail by Daniel Defoe in the seventeenth century, but everyone had ignored him.)9


There is much that is still unknown about the White Horse. Why, for example, did the people who made it go to so much trouble to do so? And why, whilst so much else has changed, has it been ‘scoured’, or cleaned and rechalked, by the local population at least once every generation in the intervening three millennia?10 Microscopes may have revealed the preferred fundament of the Old Masters, but chalk still has hidden depths.
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Beige

Dulux sells a Brobdingnagian array of paint colours to its non-trade customers. Beige lovers riffling through the thick colour-card wads are in for a treat. If ‘Rope Swing’, ‘Subtle Seashell’, ‘Evening Barley’ or ‘Ancient Artefact’ don’t appeal, ‘Brushed Fossil’, ‘Natural Hessian’, ‘Trench Coat’, ‘Nordic Sails’, or any of several hundred others may well do. Those who are in a rush, however, and who don’t want to trawl through lists of evocative names, may find themselves a little stuck: not one of these pale yellow-greys is actually called ‘beige’: they call the category ‘warm neutrals’ instead.

Is this because the word, with its glutinous-vowelled centre, is unappealing? (Marketers have an ear for that kind of thing.) The word was loaned in the mid-nineteenth century from French, where it referred to a kind of cloth made from undyed sheep’s wool. As has often happened, ‘beige’ attached itself to the colour too. It rarely seems to have incited strong passions. It was mentioned in London Society magazine as being in vogue in the late autumn of 1889, though this was only because it ‘combines pleasantly with the fashionable tones of brown and gold’.1 Nowadays it is generally used in the pejorative, cast aside in favour of more glamorous synonyms like neutral, fawn, sand, biscuit or buff.

It was the favourite tint of Elsie de Wolfe, the 1920s interior designer who is credited with inventing the profession. Upon seeing the Parthenon in Athens for the first time, she was enchanted, exclaiming: ‘It’s beige! My colour!’ But while she was clearly not alone – it crops up in many of the twentieth century’s key palettes – beige has chiefly been used as a foil for colours with more character.2 When two scientists surveyed over 200,000 galaxies and discovered that the universe, taken as a whole, is a shade of beige, they immediately sought a sexier name. Suggestions included ‘big bang buff’ and ‘skyvory’, but in the end they settled on ‘cosmic latte’.3


There is the nub of beige’s image problem: it is unassuming and safe, but deeply dull. Anyone who has ever spent time visiting rental properties soon comes to loathe it – a few hours in and all the properties seem to be merging together into a sea of determined inoffensiveness. Tastemakers have been aghast by its ubiquitousness for years. John Ruskin, the nineteenth-century English critic, lampooned the taste of a generation that had been trained to ‘think that meal-colour and ash-colour are properest colours of all’.4 More recently, a book about house-selling went as far as to advise against beige completely. ‘It seems,’ the author wrote, ‘that somehow beige is interpreted as a neutral – an ambiguous colour that everyone will like.’5 In fact the situation is even worse than that: the hope is not that everyone will like it, but that it won’t offend anyone. It could be the concept-colour of the bourgeoisie: conventional, sanctimonious and materialistic. It seems strangely apposite, then, that beige has evolved from being sheep-coloured to being the colour adopted by the sheep-like. Is any other hue so redolent of our flock instincts for tasteful, bland consumerism? No wonder Dulux’s colour-namers wanted to shun it: beige is boring.
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Anti-flash white

At White Sands basin south of Los Alamos, New Mexico, the morning of 16 July 1945 dawned with a bang. The previous day had been stormy and the people that had been swarming over the pale, lunar landscape for weeks were visibly agitated, throwing dark looks up at the sky and shaking their heads. A little after 4 a.m. the sky cleared and they all withdrew. At precisely 5:29 a.m. the world’s first nuclear weapon – affectionately known as Gadget – was detonated. The Atomic Age had begun.

Eyewitnesses struggled to capture the experience. Joan Hinton, a physicist on the project, said it was ‘like being at the bottom of an ocean of light. The light withdrew into the bomb as if the bomb sucked it up’.1 Another wrote of ‘a searing light with the intensity many times that of the midday sun. It was golden, purple, violet, gray and blue. It lighted every peak, crevasse and ridge of the nearby mountain range with a clarity and beauty that cannot be described but must be seen to be imagined.’ This was followed by a rush of wind, then ‘the strong, sustained, awesome roar which warned of doomsday and made us feel we puny things were blasphemous to dare tamper with the forces previously reserved for the Almighty’.2

The goings on at Los Alamos were top secret, so naturally it wasn’t long before everyone knew about the Manhattan Project and J. Robert Oppenheimer, director of the mission to develop nuclear weapons.3 Fear of a nuclear attack proliferated, too. By 1949 the Soviet Union had a nuclear weapon of their own and over the next decades, as the two superpowers grappled for supremacy, their ever-expanding arsenals of nuclear weapons became a kind of proxy scoreboard. In America, the Federal Civil Defense Administration (FCDA) was encouraging citizens to prepare for a nuclear attack and advising on how to survive one, doing tests of their own, building emergency hospitals and producing educational pamphlets and films.4 From these efforts and this fear anti-flash white – redolent of both hope and terror – was born.

In the opening frames of an education film released in 1954, nearly a decade after the Gagdet test, three tiny houses sit in a row on a vast plain while a nasal, transatlantic narrator counts down from five.5 The footage is grainy, but it’s clear that two of the homes are made with dark, untreated wood, while the one in the centre is brilliant white. ‘Five. Four. Three. Two. One.’ A flash, then a fist of light topped with an enveloping ball of fire and smoke punches upward. Dramatic music kicks in and with it, in bold red text, the legend: The House in the Middle. The narrator ushers us to a neglected home in an otherwise picturesque neighbourhood. ‘Run-down, neglected, trash and litter disfigure the house and yard. An eyesore? Yes. And, as you’ll see, much more. A house this neglected is a house that may be doomed in the atomic age.’6

Over the following minutes, viewers learn that in controlled nuclear tests conducted by the FCDA in Nevada as part of Operation Doorstep, model homes were set up to see how they would fare. These are the three houses from the first scene. The one on the right is made with old, tinder-dry wood, surrounded by an unmown, litter-clogged lawn, with untidy interiors: ‘all the earmarks of untidy housekeeping’, the narrator intones, a slum dwelling. On the left the house is clean but made from untreated, ‘neglected’ wood. The third is freshly painted and immaculate inside and out. Then comes the meat of the issue. While the unpainted houses go up in flames moments after detonation, the house in the middle withstands the explosion, its gleaming paintwork only slightly charred.7 Triumphantly, the narrator concludes that protecting yourself and your community is as simple as applying a lick of paint and some conscientious domesticity.

A cynic might query precisely how effective such measures would be against an atomic bomb and the resultant radiation and electrical fires. But then a cynic would perhaps have already noticed that the film was produced by the National Clean-Up Paint-Up Fix-Up Bureau, a marketing tool created by the National Paint, Varnish and Lacquer Association.8


How many cans of paint and varnish The House in the Middle helped shift to Americans suffering atomic anxiety is unclear. But we do know civilians weren’t the only ones feeling nervous. A few years after The House in the Middle was aired, military establishments, fearful about the impacts of atomic missile blasts on the planes designed to carry and drop them, began repainting their bombers to protect them from thermal radiation. In the United Kingdom, for example, the Royal Air Force tested various paint samples in the spring of 1956.9 Standard aluminium finishes were compared with three white paints and performed poorly. Anti-flash white – a gleaming, millimetres-thick paint – promised the miracle of sanctuary from the effects of the very weapons the bombers were designed to carry. Before long fleets of Valiant planes could be seen streaking through the sky, flashing as they caught the light, a reminder, perhaps, of the awesome power that could be contained within.
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Glow in the dark

Walking into a speakeasy in Orange, New Jersey in 1918, there was a good chance you would see a group of vivacious, glowing girls. Literally, glowing. Their ‘hands, arms, necks, dresses, [and] underclothes’ would be dusted with a greenish-white luminescence that shifted with their movements like semaphoring fireflies. Wherever they went, these women, nicknamed the Radium Girls, were envied.1

They owed their sparkle to the work they did at a local factory owned by the Radium Luminous Materials Corporation (later the US Radium Corporation), applying luminescent paint to watch faces and instrument dials so that they could be read in the dark. It was lucrative work, but also painstaking. They would mix their own ‘Undark’ paint from a patented formula of powdered radium and zinc sulphide – which got everywhere – a little water and gum arabic, and carefully trace numbers using slender, sable brushes. After every few strokes, they would re-point the brush to a fine tip using their lips.2

At the time, there was nothing more glamorous in the world than radium. The most expensive substance in existence, costing $2.2 million per gram at 2025 prices, it was touted as the miracle cure for everything, from arthritis to cancer and headaches to old age or a lacklustre sex life.3 You could buy radium-infused toothpaste, water, lipstick, even jockstraps.4 One newspaper claimed that soon everyone would be able to consume radium tablets ‘and add years to our lives!’5 Its glow-in-the-dark property seemed proof of its miraculous nature: how could something so glittering be bad? Marie Curie, who, with her husband Pierre, had been the first to discover radium in 1898 and who then isolated it in 1910, kept a vial of it next to her bed; its milky glow would be the last thing she saw each night and the sight that would greet her each morning.6

Watches with luminous dials were just one expression of the turn-of-the-century preoccupation with luminescence. While today the phrase ‘glow in the dark’ might recall star and moon stickers on children’s bedroom ceilings, the associations were a little different then. This was an era obsessed with seances and spiritualism, electric lighting, zoetropes, emerging colour photography and film technology – all of which relied, one way or another, on flashes of illumination in darkened spaces.
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