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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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Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between notes and main text.
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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.




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


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.
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