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		Introduction:
The Importance of Color

		
			Generations have trod, have trod, have trod;

			And all is seared with trade; bleared, smeared with toil;

			And wears man’s smudge & shares man’s smell: the soil

			Is bare now, nor can foot feel, being shod.

			And for all this, nature is never spent;

			There lives the dearest freshness deep down things;

			And though the last lights off the black West went

			Oh, morning, at the brown brink eastward, springs—

			From God’s Grandeur, by Gerard Manley Hopkins (1844–89)

		

		Color on Planet Earth

		Color signifies life. In our explorations of the solar planets and their many moons, we have yet to find life on any world in space, and therefore the colorfulness of our planet, especially the green of our vegetation and the blue of our water, appears to be unique. Areas on Earth that teem with life, our jungles and oceans, forests and plains, are filled with natural colors that delight the eye and mind. Even in areas that are colorless because they have been stripped of life by natural disasters or human misuse, nature is never spent, as English poet Gerard Manley Hopkins writes, and with renewed life, color returns.

		It is difficult to imagine a world without color. Yet, much of the time we take the importance of color in our lives for granted much as we take for granted the air we breathe. Especially in our modern cities, we barely notice the fantastic abundance and intensity of human-made color, perhaps because, with so much color around us, we have grown used to its passing pleasure. Much of this spreading sea of color has no real function other than to attract attention to itself. Unlike nature, where every color has gradually evolved over time to fulfill some precise utilitarian purpose, and unlike ancient times, when costly colors such as purple were restricted to the finery of the rich and were as precious and meaningful as jewels, we spread color around because we like it, it is available, and we can. We modern humans have literally millions of inexpensive colors at our fingertips. A decision to paint a wall, a signboard, or a storefront can be as casual as, “Oh, let’s make it yellow (or purple or turquoise or chartreuse).” In buying clothes, at least in most modern cultures, we have free choice of brilliant colors that would have been inaccessible and, more important, forbidden to any but the most powerful rulers. Surely, this profusion of colors separated from meaning and purpose has blunted our inherited primordial response to the significance of color.

		
			To help the nation respond to terrorist threats in 2002, American government officials announced a color-coded warning system—from green for the least serious threat through blue, yellow, orange, and red for the most severe risk.

			As expected, journalists, late-night comedians, and cartoonists have had a field day with gallows humor. One called it the “Color Wheel of Terror.”

			New York Times journalist David Martin suggested expanding the number of colors in order to define threats more precisely.

			He would add turquoise, teal, gray, burnt sienna, magenta, rose, and, finally, black, meaning, “It’s too late for panic. Accept the inevitable.”

		

		Yet color, in its mysterious way, continues to matter. Our biological inheritance, perhaps at a subliminal level, still causes certain colors to attract or repel us, to provide helpful information or warnings, and to mark boundaries. In gang-troubled urban areas, wearing the “wrong” color in rival territory can be very dangerous. American holidays are clearly color-coded: red, pink, and white; red, white, and blue; orange and black; red and green. Pink, even today, is often used to clothe a girl baby, while blue signifies a boy. Red, yellow, and green control street traffic without the need for human direction. In addition, we may use color for subconscious purposes. Did I choose to wear this blue sweater today for a reason? Why did I buy that yellow teapot instead of the white? Consider this: Statistically, automobiles painted dark red are involved in more fatal accidents than cars of any other color. The color of cars least involved in such accidents? Pale blue.

		
			There may be a number of explanations for the fatal-accident record of dark red cars and the safety record of pale blue cars:

			• The red color is more difficult to see at night than is pale blue.

			• Dark red is a more popular color with young drivers, while pale blue appeals to older, sometimes safer drivers.

			• Red is a preferred color for high-powered sports cars, whereas pale blue is more often seen on sedate sedans.

			• Red is a color that is traditionally connected with danger and excitement, therefore perhaps attracting less cautious, more adventurous drivers.

		

		Because scientists have always been intrigued by color, the literature on color is massive. Some of the greatest thinkers in human history were consumed with a passion to understand color, among them the Greek scientist and philosopher Aristotle, the English scientist Sir Isaac Newton, and the German writer and scientist Johann Goethe. Goethe regarded his immense 1810 study, Farbenlehre (Theory of Colors), his most important achievement, even greater than his masterwork, Faust. These and other scientists and philosophers have written huge tomes to ponder the question, “What is color?” This seemingly simple question defies an objective, simple response.

		Dictionary definitions provide little help. The Encarta World English Dictionary gives as its first definition of the word color: “Property causing visual sensation. The property of objects that depends on the light that they reflect and that is perceived as red, blue, green, or other shades.” But what is that “property”? What do objects really look like? The dictionary goes on to provide eighteen additional uses of the word, which still do not really define color but do provide an interesting parallel with the word draw. Both words have multiple meanings, illustrating the broad relevance of both concepts. Both can be used as nouns, as in “The contest was a draw,” or “The color was bright.” Both can be used as verbs, for example, “to draw on previous experience,” or “to color one’s opinions.” Both words can be used as adjectives, as in “She had a drawn expression” or “He uses colorful language.” Other examples of broad meaning abound, such as “to draw conclusions,” “to draw a line in the sand,” “to show one’s true colors,” and “to pass a test with flying colors.”

		
			“Color is mysterious, eluding definition; it is a subjective experience, a cerebral sensation depending on three related and essential factors: light, an object, and an observer.”

			Enid Verity, Color Observed, 1980

		

		
			“We never perceive the objects of the external world directly. On the contrary, we only perceive the effects of these objects on our own nervous apparatuses, and it has always been like that from the first moment of our life.”

			Hermann Helmholtz, Human Vision, 1855

		

		Regarding the first definition, “property causing visual sensation,” can it be true that color is not a thing in itself, but merely an observer’s mental sensation caused by light falling on an unfathomable surface? Is a lemon really yellow or is the yellow sensation only occurring inside my own mind? Scientists tell us that lemons, whatever color they might or might not be (perhaps even colorless!), have particular surface qualities that absorb all light wavelengths except those that reflect a particular wavelength back to my eye/brain/mind system. This specific wavelength causes my visual system to experience a mental sensation that in English is named “yellow.” The perceived hue, however, might depend on who is looking at it. Is the yellow I see the same one that you see? What does a color-blind person see? Such questions have baffled human minds for centuries and are difficult for scientists and nonscientists alike to resolve because we cannot get outside of our own eye/brain/mind system to find out. We are simply left with the mysteriousness of color and our singular, individual mental and emotional responses to it.

		Leaving these imponderable aspects to scientists and philosophers, what we do know is that we like color, whatever it is, and sometimes wish to have a better understanding of how to accurately perceive, combine, and use the beauty of color. We are all aware that certain color harmonies please us in extraordinary ways and we wonder why. We wonder what we need to know to achieve beautiful color arrangements, whether on a page, in our clothing, or in our surroundings.

		
			Do not all charms fly

			At the mere touch of cold philosophy?

			There was an awful rainbow once in heaven:

			We know her woof, her texture; she is given

			In the dull catalogue of common things.

			Philosophy will clip an Angel’s wings,

			Conquer all mysteries by rule and line,

			Empty the haunted air, and gnomed mine—

			Unweave a rainbow . . . .

			John Keats, Lamia, part II, 1884

		

		At the same time, we may fear that knowing too much about color will spoil it for us—that the glory of the rainbow will fade to gray, as Keats’s poem so eloquently warns us. My belief, however, is that joy does not vanish with knowledge. Each of us, in one way or another, needs to make choices about color in our daily lives. Of course, we have our intuitions to guide us, but, in general, intuition combined with knowledge is more powerful.

		
			“If you, unknowing, are able to create masterpieces in color, then un-knowledge is your way. But if you are unable to create masterpieces in color out of your un-knowledge, then you ought to look for knowledge.”

			Johannes Itten, The Art of Color, 1961

		

		In this book, I plan to gently unweave the complexity of color to provide you with a strong basic understanding of color—how to see it, how to use it, and, for those working with color, how to mix and combine hues to achieve that most elusive goal, harmony in color. If your interest in color is on a more casual level, the simple exercises will deepen your understanding and enjoyment of color.

		In part I of this book, I distill the enormous existing knowledge about color into a brief but complete foundation on the meaning, theories, and language of color.

		In part II, I provide practical information on art materials and hands-on exercises that clarify the theory and vocabulary of color.

		Finally, in part III, I discuss harmonious color combinations, the meaning and symbolism of colors, and then suggest ways you can use this knowledge to incorporate the joy of color into your daily life.

	
		PART I
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			Frederick Leighton (1830–96), The Maid with the Golden Hair, c. 1895 (large detail), oil on canvas, 60 × 75 cm (24 × 30 in.). Christie’s Images, London, UK/Bridgeman Art Library.

		

	
		CHAPTER I

		Drawing, Color, Painting, and Brain Processes

		THE STUDY OF COLOR is rarely a part of general education beyond some rudimentary learning in elementary school. After the early grades, only special art classes bring color to students’ awareness and understanding. Even then, art students often learn about color only incidentally while they are learning to paint, and drawing is often learned as a subject unconnected to either color or painting. These basic subjects, however, are best learned in sequence: first drawing, then color, then painting.

		Though closely linked by various brain processes, these three subjects are, at the same time, quite different. The most obvious difference between drawing and painting is that we usually associate color with painting and not with drawing. A less obvious difference is that painting requires and includes drawing (except, perhaps, in certain abstract and nonobjective styles of painting), but drawing does not include or require painting. For this reason, students ideally should learn to draw before they take up painting. The third basic subject, color, requires specific training (usually called “color theory”) that should come between drawing and painting. The three subjects are similar in that students learn to use various mediums, to depict a variety of subject matters, and, above all, to see in the ways that artists see. One of these ways of seeing that connects drawing, painting, and color is the need to perceive values (changes in lightness and darkness).

		Echoing this traditional basic art skills curriculum is the advice I give in my book The New Drawing on the Right Side of the Brain, that an artist-in-training ideally should first learn to see and draw edges using line, then progress to drawing spaces and shapes in proportion and perspective. Next, one learns to see and draw values. Then, a student should learn to see and mix colors before putting drawing skills and color skills together in painting. This progression is ideal because, in painting a complicated scene, it helps to know how to see and draw before adding the additional challenges of painting, and it helps to know how to see and mix colors before trying to paint. It is interesting to note that the Dutch artist Vincent van Gogh, who was largely self-taught, made up his mind to improve his drawing before he allowed himself the privilege of color. Most of the exercises in this book, however, are so focused on color alone that knowing how to draw, while helpful, is not essential. The exception is the perception of values, a skill you will learn in chapter 6.

		
			“I already tried it [painting] in January, but then I had to stop, and what decided me, apart from a few other things, was that my drawing was too hesitant. Now six months have passed which have been entirely devoted to drawing . . . I have attached great value to drawing and will continue to, because it is the backbone of painting, the skeleton that supports all the rest.”

			Vincent van Gogh, The Complete Letters of Van Gogh, vol. 1, nos. 223 and 224.

		

		Seeing Colors as Values

		The most frequent problem experienced by novices in color is the difficulty of seeing colors in terms of values. Since most drawings are in made in shades of gray, students learning to draw also learn how to translate colors into values. Students learn to see, judge, and draw colors as shades of gray that are relative to a graduated scale from white to black, called a “gray scale.” Try this out in Figure 1-1. At what value level on the accompanying gray scale would you place that yellow? At what level would you place the purple? Is one color darker, or are they at very nearly the same value level? (The fact that they are nearly the same value level is made even more difficult to see because we habitually think of yellow as pale and purple as dark.)

		
			
				[image: White, Very light Level 1, Light Level 2, Medium value Level 3, Dark Level 4, Very dark Level 5, Black]
				Fig. 1-1.

			

		

		Why Values Are Important

		The value levels of colors are important because dark and light contrasts are fundamental to good composition—that is, how the shapes and spaces, lights and darks, are arranged in a drawing or a painting. Problems with contrast almost inevitably result in compositional problems. For example, in the 1895 English painting The Maid with the Golden Hair (Figure 1-2), the artist, Frederic, Lord Leighton, painted the young woman’s golden-blonde hair in a range of values from pale gold to almost black, and because he has given us this full range of values, we perceive the sitter’s hair as subtly and wonderfully golden. Had Lord Leighton failed to see the light and dark variations in the color of the girl’s hair and had he painted it in one value only—say, the pale gold at the crown of the head—the entire composition would have disintegrated.

		In the mid–nineteenth century, artists avoided such problems with contrast by painting a complete composition in shades of gray to establish the value structure, from the lightest lights to the darkest darks, before ever adding color. The method was called grisaille after the French word for gray, gris. Figure 1-3 is a black-and-white photograph of the Leighton painting, showing how it would have appeared as a grisaille underpainting.

		A grisaille underpainting (Figure 1-4) is essentially a drawing in paint, again illustrating the connections between drawing, painting, and color. With the values of colors translated into shades of gray, the artist could then mix hues—say, for a blue garment—of the correct lightness or darkness by using the gray underpainting as a guide for adjusting the value of the blue to depict lighted and shadowed areas of the garment. Clearly, this was a difficult and time-consuming method, and most artists abandoned grisaille underpainting late in the nineteenth century. This historical note, however, points up the importance of knowing how to perceive accurately the value levels of colors.
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				Fig. 1-2. Leighton, The Maid with the Golden Hair.
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				Fig. 1-3.
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				Fig. 1-4. Martin Josef Geeraerts (1707–91), Allegory of the Arts (detail), oil on canvas, 45 × 52 cm (171⁄4 × 20½ in.). Raphael Valls Gallery, London, UK.

			

		

		The Role of Language in Color and Painting

		Another connection that links drawing, painting, and color involves brain processes. Drawing a perceived subject seems to require mainly the visual, perceptual functions of the nonverbal right-brain hemisphere without interference from the verbal system of the left brain. Color and painting, on the other hand, require the same visual-perceptual functions and input from the verbal, sequential left hemisphere for mixing colors.

		Based on my work with thousands of individuals, I have found that drawing one’s perceptions requires setting aside verbal knowledge about what one is drawing. Put differently, one must forget the names of things by making a cognitive shift from L-mode—my term for the dominant language mode of the brain, usually located in the left hemisphere—to R-mode, my term for the so-called subdominant visual-perceptual mode generally ascribed to the right hemisphere.

		
			Donald S. Christiansen, University of Washington sports psychology consultant, lists characteristics of “peak performance,” sometimes called “the zone.”

			The athlete is:

			Physically relaxed

			Mentally calm

			Focused

			Alert

			Confident

			In control

			Positive

			Feeling enjoyment

			Feeling effortless

			On “automatic”

			Focused on the present moment

		

		A mental shift to the visual mode causes a slight change in consciousness that is noticeably different from ordinary consciousness, a state of mind often experienced in other activities. Entering the “zone” while playing a sport, for example, is described as a loss of the sense of time passing, intense concentration on the task, and difficulty or even inability to use language. In drawing a perceived subject, an artist experiences this mental state, including a sense of

		
		
			
			
			
		

		
		
		The Constancies: Seeing and Believing
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		Seeing How Light Changes Colors
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		Seeing How Colors Affect Each Other
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