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P R E FAC E

One would think that a condition of the physical world as omnipresent as 

color would be easy to understand. Because it is a function of light, however, 

and because light is highly variable, color is one of the most elusive and 

enigmatic elements for the artist and designer to master. 

David Hornung has brought his long experience as a visual artist to the task 

of demystifying the phenomenon we call color and making it accessible 

to the art and design student. He wisely avoids the tendency of color 

theorists to systematize color and opts for a hands-on experience that is 

both practical and logical. He recognizes from his own studio career that 

colorists don’t spring to life with some fully formed capacity to compose 

color and to communicate with it. Rather, they develop confidence in 

working expressively with color through a dedicated and disciplined practice 

experienced at the tip of a brush or pen or pencil, through cut or torn collage 

elements, or via pixilated images on a computer monitor. 

Color language is quite specific and efficient, and Hornung is careful to 

define and to illustrate the terms we commonly use to describe characteristics 

or aspects of color and color usage. From semantic misunderstandings or 

misreadings arise many of the problems associated with color study, but 

here the student will find a rigorous yet streamlined analysis of that language 

designed to avoid just such misinterpretations. 

I have been fortunate on a number of occasions to visit David Hornung’s 

color classes at the Rhode Island School of Design, to sit in on critiques of 

student work, and to look closely at student portfolios from those classes.

One of the many strengths of his pedagogical approach is that it is flexible 

enough to allow for, in fact to encourage, explorations through a broad range 

of visual structures. This democratic sensibility makes the work comfortable 

for students in widely varying disciplines. The experience of color that each 

student engages in through the exercises documented in this course of study 

provides a solid grounding for professional activity in all visual fields. 

This book will serve as both a manual of self-guided study as well as a 

handbook for directed study under the guidance and oversight of an 

experienced artist. As such it deserves a place alongside the classics of color 

literature such as Josef Albers’ Interaction of Color and Johannes Itten’s 

The Art of Color. Its clarity, accessibility, and practicality make it an ideal 

complement to those universally respected studies. 

Michael James

Ardis James Professor of Textiles, Clothing and Design

University of Nebraska at Lincoln, Nebraska
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Lydia Neuman, weave samples. Courtesy of the Artist.
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FOR EWORD

Fifteen years ago, a fellow student at Rhode Island School of Design showed 

me a group of small paintings she had done in a class with David Hornung. 

She called them her “Wonder Bread Dots.” As I looked through the work – 

page after page of gouache gumballs perched inside six-inch colored squares 

– I knew I had to take David’s class. Poetically titled “Handmade Light,” it 

was the color theory course I’d always hoped for.

David’s approach hinges on the recognition of three constituent parts of 

color. Hue is what we generally mean when we talk about color – the redness 

or blueness of something. Value, or quantity of light, describes lightness 

or darkness – how a color would look on a grayscale, or in a black-and- 

white photograph. And finally, saturation refers to quality of light – a color’s 

relative brightness, or purity of pigment. In order to illustrate this last, most 

elusive concept, David had us mix countless “chromatic grays” – colors that 

look neutral but contain only red, yellow, and blue (both warm and cool) 

in various proportions. It would be difficult to overstate the value of this 

exercise, which confers a superpower of sorts – a kind of x-ray vision that 

allows you to see grays, browns, and even whites in terms of their primary 

color ingredients.

Referencing sources from Europe to Asia to the Americas, from paintings 

to woodcuts to textiles, from the ancient to the contemporary, from folk art 

to Modernism, David demonstrates that the mechanics of color transcend 

time, geography, media, subject, and style. 

My own perception of color has always felt like a kind of synesthesia that 

blends sight and taste – or more precisely, thirst. Looking at an unfinished 

or not-quite-right color arrangement, I automatically ask myself what it’s 

thirsty for. The answer has always come from instinct, as I suspect it does 

for many artists. David’s analytical vocabulary helped me to articulate 

such visceral responses. Color theory turned out to be color practice – the 

rigorous, simultaneous exercise of intuition and intellect. David’s gift is that 

he makes this ephemeral subject concrete, but no less magical; his structural 

approach to color affords access to its emotional valence.

For me, color is not a surface characteristic, but a quality of light that 

suggests season, place, climate, and corollary psychological landscapes. I 

make textiles – weavings and quilts – that are opaque and low-tech, so I 

use color to make light “by hand” as it were. Light is the real stuff of the 

explorations in this book. David’s course transforms one’s love (or fear) of 

color into surefooted facility.

Lydia Neuman

Printmaker, textile artist, and color consultant

Austin, Texas
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I N T RODUCT ION

This second edition of Color: A Workshop for Artists and Designers is based 

upon a course of study that I originally developed at the Rhode Island School 

of Design. Over the past 22 years, I have had the opportunity to teach this 

course at several colleges including RISD, Brooklyn College, and Adelphi 

University as well as in short-term workshops for professional artists in the 

United States and Canada.

The first edition was published in 2005. It presented the color curriculum 

I had refined over the years while working with textile designers, weavers, 

quiltmakers, graphic designers, painters, and illustrators. The intended 

audience of both editions is the professional artist or professional-in-training 

whose understanding of color theory must be linked to studio practice. 

The second edition improves on the first in a number of ways. First, its 

larger format allows for more readable visual examples. Second, there are 

many new images that enhance the book’s clarity and usefulness. Third, a 

significant amount of new text has been added to further refine ideas and 

explanations introduced in the first edition. Here is a summary of some of 

the improvements made to each chapter:

Part I: Seeing Color

Some of the diagrams have been remade to improve clarity and conceptual 

consistency. A new illustration of the “white paper test” that demonstrates 

the effect of changing light on the appearance of colored surfaces is now 

included. Information has been rearranged and new text added. 

Part 2: First Principles

The color wheel has been redesigned to improve its comprehensibility and 

the text is revised and expanded with regard to several key concepts, e.g., 

the semantics of color terminology, color temperature, and the relationship 

between value and luminosity. Other important changes include more 

focused discussions of color schemes, color range, inherent light, color 

continua, and color proportion. 

Part 3: Materials and Techniques

This new chapter gives a complete explanation of materials and techniques 

needed to engage in the assignments. Also included is a helpful new 

discussion of the grayscale and its use in making color studies.

Part 4: Beginning Color Studies

This chapter begins with a new examination of color nomenclature. 

Assignments open with a pedagogical rationale and there is a new discussion 

of  “keying” color. Visual examples are more closely linked to the text and 

are larger and clearer.

Part 5: Color Interaction

Two major additions have been made to this chapter: a discussion of limited 

color and a section that deals with the effect outlining colors has upon their 

interaction. New illustrations accompany these added topics.
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Part 6: Applying Color Principles

The new title for this section is more descriptive of its contents which include 
in-depth discussions of color progression, retinal painting, the effect of color 
on pictorial space, and the illusion of transparency. Near the end of the 
chapter is a new discussion of the effect changing attitudes about color had 
on the development of abstract painting in the early twentieth century.

Part 7: Color Harmony

In this chapter, the concept of color harmony is based on a musical model 
that views sonic relationships ranging from the concordant to the discordant 
as a matter of fact with no preference attached to either extreme. Color  
“harmony” is analyzed in terms of hue, value, and saturation.  Assignments 
are more clearly organized than before and the explanatory text has been 
rewritten for greater clarity. The chapter ends with four examples of color 
harmony drawn from both contemporary and historical sources.

Part 8: Color Research

This chapter begins with an expanded description of color sources and follows 
this discussion with a more thorough explanation of both proportional 
and nonproportional color inventories. Visual examples have also been 
improved. A new section on the value of describing color is supported by 
four illustrated examples followed by eight descriptions of free studies made 
by students. 

Part 9: Color Experience and Interpretation

This chapter, formerly called “The Psychological Experience of Color” now 
includes a more developed discussion of color symbolism and analogy. The 
subsection titled “The Psychological Effect of Color Relationships” focuses 
on the way we are affected by color groupings with examples from both fine 
art and advertising. The last four pages are devoted to a brief exploration of 
color in three-dimensional art. 

Part 10: Color Studies on the Computer

Computer studies that revisit the hand-made assignments from previous 
chapters can strongly fortify one’s understanding of color principles. Several 
examples of digital art support a discussion of the place of the computer in 
the contemporary artist’s studio. The discussion of RGB and CMYK and 
their relationship to additive and subtractive color theory has been expanded 
and the illustrations accompanying assignments have been improved.

Using this Book

This book is intended as a guide to a practical workshop in color. I strongly 
recommend working through these studies in sequence and following the 
“story” of color as it unfolds in these pages. 

The book can also be of value as a reference manual. The illustrations, many 
of them made by students, help the text explain color concepts that are, even 
if only read and studied, of practical use for artists and designers who use 
color in their work.
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1 . S E E I N G  C O L O R

ìColor is my day-long obsession, joy, and torment.î

Claude Monet
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PART ONE: SEEING COLOR  13

Color is said to be contained within light, but the perception of color takes 

place in the mind. As waves of light are received in the lens of the eye, they 

are interpreted by the brain as color. 

Colors that seem similar (such as orange and yellow-orange) do so because 

their wavelengths are nearly the same. Wavelength in a ray of light can be 

measured on a nanometer:  

A ray of sunlight can be conceived of as being divided, like a rainbow, into 

a continuum of color zones. Each color zone contains more gradients than 

the mind can distinguish. The boundaries between colors are blurred, not 

sharply delineated. In the example below (fig. 1.1), the color yellow extends 

from the edge of yellow-orange on one side, across to where yellow merges 

into yellow-green on the other.

The perception of colored surfaces is caused by the reflection of light from 

those surfaces to the eye. A lemon appears “lemon yellow” to us because its 

molecules reflect light waves that pulsate at approximately 568 nm while 

predominantly absorbing waves of other frequencies. Lightwaves that are 

not reflected are not perceived as color (fig. 1.2). 

13

1.2   On a yellow surface, the yellow wavelengths are 

reflected while other colors are absorbed and are 

therefore not perceived.

        red              orange   yellow    green                blue               violet

 780 ñ 658 nm     658 ñ 600 nm      600 ñ567 nm      567 ñ 524 nm      502 ñ 431 nm      431 ñ 390 nm

1.1  The full gamut of the the hue yellow extends from golden yellow (leaning toward orange) to 

lemon yellow (leaning toward green). 
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PART ONE: SEEING COLOR14

 Color sensation can also be caused by gazing, directly or indirectly, at colored 

light. When different colored lights are combined (as on a theater set), the 

combination adds luminosity or brightness. Hence, light intermixing is 

considered an ADDITIVE COLOR*  process. 

In contrast to mixing colored light, the intermixture of spectral colors in 

pigment tends to produce colors that are duller and darker than those being 

combined. (Spectral colors are those that approach the purity of colors cast 

by a glass prism or seen in a rainbow.) The more unalike the pigments being 

mixed, the darker the result. Darkness means less LUMINOSITY, thus mixing 

pigments is a SUBTRACTIVE COLOR process. 

Intermixing pigments darkens color because the reflection and absorption 

of color in pigment are never absolutely pure. Although lemon yellow, for 

example, does reflect the yellow part of the SPECTRUM, its absorption of 

other colors is not total, as suggested in figure 1.10 on page 17. We see 

yellow predominantly, but subtle color reflections of all the other colors 

are also present. In the case of lemon yellow, a greenish cast is visible. (The 

diagram at right, figure 1.3, gives a truer picture of light reflected from a 

lemon-yellow surface.) 

C O L O R  OV E RTO N E S  A N D  T H E  P R I M A RY  T R I A D

Throughout the history of color theory, there has been a tendency to 

arrange the HUE CONTINUUM in a circle. The extremities of the continuum, 

infrared and ultraviolet, resemble each other and seem to complete the 

sequence of HUES that proceeds gradually across the color zones of the 

spectrum. There is also, admittedly, a satisfying wholeness and symmetry to 

the circular configuration that suggests a sense of timeless rectitude. It also 

happens to distribute the hues in a way that facilitates an understanding of 

their relationships (fig. 1.4).When hues are arranged in a circle, one triad 

is considered more elemental than any other: the PRIMARY TRIAD of red, 

yellow, and blue.

While an infinite number of such triangles reside within the spectrum, the 

primary triad is unique because red, yellow, and blue are each, in theory, 

indivisible. They cannot be made by combining other colors. Conversely,  

all other colors can be made by combining two or more colors of the 

primary triad. But, as with our initial comments on color reflection, this 

is an oversimplification. Any color mixture also includes, along with the 

intended colors, their subsidiary color reflections. The simplicity and 

symmetry of the primary triad have a powerful appeal and, for some, an 

elemental significance. 

1.3  Color absorption in pigments is not total. Lemon 

yellow, for example, reflects visible amounts of green and 

smaller, less perceptible amounts of other colors.

1.4  The primary triad forms an equilateral triangle on 

the spectral continuum.

* Color terms that can be found in the illustrated glossary (pp. 154ñ164) appear in 
capital letters when they are first encountered in the text.
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PART ONE: SEEING COLOR  15

The idea that one can mix all possible colors from the primary triad is based 

on the assumption that there are pure pigments that represent the true 

primary colors. Unfortunately, none really exist. All red, yellow, and blue 

pigments are visually biased, to a degree, toward one or another of the colors 

that adjoin them. 

It is commonly understood, for example, that green can be mixed by 

combining blue with yellow. But to make a vivid, seemingly pure green 

would be impossible if the only blue available were ultramarine. An even 

duller green would result if the mixture were based upon a combination of 

ultramarine blue and yellow deep (fig. 1.5). 

Both ultramarine blue and yellow deep are biased toward colors that contain 

red (violet and orange, respectively). Red lies opposite green on the COLOR 

WHEEL. Colors that oppose each other directly on the color wheel are 

called COMPLEMENTARY HUES. Mixing complementary colors lowers the 

SATURATION (richness) and VALUE (luminosity) of the resulting tone. In 

other words, it has a dulling and darkening effect. Mixing ultramarine blue 

and yellow deep adds a latent red (the subsidiary reflections of both colors) 

which dulls and darkens the resulting green (fig. 1.5).

To mix a vivid green, choose lemon yellow and sky blue (fig. 1.6). Both are 

biased toward green and reflect insignificant amounts of red. 

It should be understood that this discussion pertains to the mixing of 

pigments and, in particular, to the generation of secondary colors from 

the intermixing of primary colors. We don’t mean to suggest that all 

colors are physically achieved by combining primaries. To describe a green 

as “containing” blue is only literally true if that green has been made by 

intermixing blue and yellow pigments. Some pigments appear green in their 

pure physical form, e.g. chromium oxide green, but physically contain no 

blue. But all greens contain blue visually, and the blue element comes into 

play with color interaction, which we will cover in depth in Part Five.

A Musical Analogy

In this course we call a color bias an OVERTONE, a term borrowed from 

music. When a C string is plucked on a harp or struck on the piano, the 

string vibrates at a specific rate that causes our ears to hear a C. But in 

addition to the C, we also hear a weaker vibration: a G and (more subtly) 

an E (fig. 1.7). In fact, a diminishing succession of subvibrations always 

accompanies the strong pitch of a plucked string. As when colors are mixed, 

when individual musical tones are combined, so are their overtones. The 

result is a denser sound than one might expect. Adding a third and fourth 

note thickens the harmonic texture. The role of color bias in mixing paint 

parallels this acoustical phenomenon.

1.6  When lemon yellow and sky blue are mixed, a vivid green 

can result because both are biased toward green. 

1.5  The color overtones of ultramarine blue and yellow deep 

make it impossible to mix a vivid, spectral green from them. 

1.7  Each plucked note is accompanied by a series of subsidiary 

acoustical overtones.
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PART ONE: SEEING COLOR16

Mixing a Secondary Triad

If we try to mix a vibrant SECONDARY TRIAD (orange, green, and violet) from 

a primary triad consisting of one specific red, one blue, and one yellow, some 

of the results will be compromised by conflicts in the colors’ overtones. 

Consider a primary triad composed of warm red (orange overtones), warm 

yellow (orange overtones), and cool blue (violet overtones) as shown in 

figure 1.8. A strong, clear orange would be possible because these particular 

reds and yellows both lean toward orange (fig. 1.9). But vivid violets and 

greens present a problem because the combinations necessary to create 

those colors contain overtones that conflict with the desired result. For pure 

violet, it is the right blue but the wrong red. For bright green, neither this 

blue nor this yellow is appropriate.

To overcome these limitations it might seem reasonable to create a primary 

triad by combining two versions of each primary color, each with a different 

bias. For example, by mixing sky blue (green overtones) with ultramarine 

blue (violet overtones), one can obtain a more neutral blue, one that has only 

the smallest discernible bias toward either green or violet. However, mixing 

secondary colors from such “neutral” primaries tends to split the difference, 

producing no mixtures that are ever quite lucid enough, but also none that 

are extremely dull. Truly vivid secondaries can only be achieved with primary 

colors that are both biased toward the target.

A  C O - P R I M A RY  T R I A D 

The most practical solution is to work from a primary triad consisting of six 

rather than three colors with two versions of each primary hue. We call these 

six colors CO-PRIMARIES.

1.8 Intermixing these primaries (warm red, warm yellow, and cool blue)Ö 1.9 ...produces these secondaries.
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PART ONE: SEEING COLOR  17

The co-primaries consist of warm and cool versions of red, yellow, and 

blue. All six co-primaries are shown below (fig. 1.10) surrounded by their 

overtones.

Co-primaries can be intermixed to produce a full set of spectral colors 

and TONES derived from them. The addition of permanent white expands 

tonal possibilities further. But, even with co-primaries, there are still 

limitations. Some vivid secondary and TERTIARY COLORS, e.g. violet, will 

be unobtainable through intermixing. 

Violets are mixed from the two darkest primary colors (blue and red). The 

results are often dark and difficult to read; when the goal is a “pure” violet, 

those obtained through mixing will always be a little disappointing.

Commercial violets, made directly from a violet pigment, are clearer than 

those made by color mixing. However, for consistency, it is better, in 

the first four assignments in this course at least, to mix violets than to 

purchase them. The conceptual benefits gained by maintaining the 

palette’s symmetry outweigh the richness of hue obtained by the addition 

of a commercial violet.

The colors for all the assignments in Part Four should be mixed solely from 

the six co-primaries plus white. As the course progresses, an EARTH-TONE 

PRIMARY TRIAD (burnt sienna, yellow ocher, and Payne’s gray) should 

be added to the palette (fig. 1.11). Earth tones are easy to mix from the 

original co-primaries, but we suggest that you buy them premixed for 

economic reasons.

1.11  An earth-tone primary triad:

yellow ocher           burnt sienna         

Payneís gray

warm cool warm cool

1.10  The six co-primaries, shown surrounded by their overtones.

Red Yellow

warm cool

Blue
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PART ONE: SEEING COLOR18

T H E  I N F L U E N C E  O F  L I G H T  O N 

R E F L E C T E D  C O L O R

So far, our discussion of reflected light has focused on the effect of direct 

sunlight. In relatively unfiltered sunlight, like that seen around noon on 

a cloudless day, the full spectrum of color frequencies, from infrared to 

ultraviolet, is present.

At other times, such as early morning or late afternoon, particular colors 

are  filtered out by the atmosphere. Variations in the color of light are most 

evident in lighter colors (tans, light grays, yellows, etc.). Other atmospheric 

conditions like heavy cloud cover or air pollution also limit the range of 

available light waves.

Artificial Light

Artificial light is sometimes called reduced-spectrum lighting because it is 

deficient in some color frequencies found in sunlight. Incandescent bulbs, 

for example, yield a warm light that is strong in the yellow, orange, and 

red frequencies. On the other hand, fluorescent lighting tends toward the 

cool frequencies and casts an illumination that favors blues and greens. 

Warm pigments will appear more vivid under incandescent lighting and 

somewhat deadened under fluorescent light. Cool colors, especially blues 

and greens, will appear livelier under fluorescent light.

For a clear demonstration of the hue bias of various light sources, carry a 

“white” piece of typing paper from a window to an incandescent lamp, and 

then to a fluorescent light. Examine the shifting temperature of the page 

as you move from one light source to another (fig. 1.12).

Theatrical Lighting

Dramatic extremes in lighting can have a profound effect on color 

perception. If squares of green and yellow (fig. 1.13) are lit by a strong blue 

light, the green is a rich blue-green, but the yellow appears black because its 

molecules reflect an imperceptible amount of the focused blue frequency. 

It is as if the yellow is not illuminated at all (fig. 1.14). 

This is the essence of stage lighting, which can make the same set 

appear dramatically different by shifting the color of the light source to 

amplify or repress various colors on the set in concert with the narrative. 

1.14  The effect of blue light cast upon the green 

and yellow squares of figure 1.13.

1.13

1.12

...under incandescent light...

White paper in daylight...

...and under fluorescent light.
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PART ONE: SEEING COLOR  19

Standard Lighting

Today, most two- and three-dimensional art and design is viewed under 

natural light, artificial gallery lighting, or reading light. Whatever the 

artificial light source, it is typically relatively warm in temperature.  

Package designs may be the exception since they are often initially 

encountered under the cool fluorescent lighting one finds in supermarkets 

and large pharmacies. (Even fluorescent lighting has become warmer in 

recent years.) 

Interior designers are most aware of the relationship between light, space, 

and surfaces. In their work, light itself becomes a design element.

We recommend that color studies made for this course be executed under  

lighting conditions similar to those in which they will be evaluated.

Monetís Experiments

In the late winters of 1892 and 1893, Claude Monet painted over 30 

pictures of Rouen Cathedral. Two of them are reproduced here (figs. 1.15 

and 1.16). This series of images, along with several similar experiments 

with other subjects, e.g. a field of haystacks, poplars, and the Houses of 

Parliament in London, was Monet’s attempt to paint light itself. He wanted 

to demonstrate the effect that changing light and atmospheric conditions 

have upon the color of an object. 

Monet’s studies of Rouen Cathedral address its architectural façade from 

virtually the same vantage point each time, unlike his earlier and equally 

well-known series of haystack paintings in which the landscape is seen from 

a variety of angles and distances. Making the point of view more uniform 

from picture to picture clarified his intent. The scientific notion of a 

“control” against which other variables can be clearly observed seems rather 

modern, as was Monet’s attempt to elevate his somewhat clinical interest in 

the effects of light to a fitting subject for a work of art. 

Interestingly, the near-frontality of the cathedral’s façade in these pictures 

presents its structural lines as a grid, foreshadowing the grid-based 

compositions of later painters like Piet Mondrian, Richard Diebenkorn, and 

Gerhard Richter.   

1.16 Claude Monet, Rouen Cathedral, the West Portal and 

the Tour díAlbane, Harmony in Blue, 1894, oil on canvas. 

MusÈe díOrsay, Paris.

1.15 Claude Monet, Rouen Cathedral. West FaÁade, 

Sunlight, 1894, oil on canvas. Chester Dale Collection, 

National Gallery of Art, Washington, D.C.
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2 . F I R S T  P R I N C I P L E S

ìColor exists in the visual field. This two-dimensional universe, separate from the 

three-dimensional world of touch, operates according to rules of its own.î 

Patricia Sloane
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21PART TWO: FIRST PRINCIPLES

A B O U T  C O L O R  T E R M I N O L O G Y 

Although color theory has its basis in the science of optics, it is also subject 

to practical considerations and critical preferences that make universal 

agreement impossible. Much of the confusion comes from disagreements 

about color terminology. For example, the term “tertiary colors” usually 

applies to intermediate colors that fall exactly between each primary and 

secondary color on the color spectrum. But some theorists prefer to use the 

term for colors achieved by mixing all three primaries.

Another example: The quality of color known as saturation is also 

sometimes called “intensity” and sometimes “brightness.” Albert Munsell, 

the great American color theorist of the late 19th and early 20th centuries, 

preferred the term “chroma.” We choose “saturation” both because it seems 

the most descriptive and for a practical reason: It is employed by Adobe in 

its Creative Suite software package. Since the mid 1990s, “saturation” has 

become the dominant term for the richness of a color.

Whatever terms are used, consistency is important. To facilitate 

communication, it makes sense to use the most common term whenever 

possible. Through study and experience you will gradually become familiar 

with variations in color terminology and be able to distinguish substantial 

disagreements about color theory from more trivial preoccupations with 

semantics.

Despite these controversies, however, the majority of color terms enjoy 

broad agreement and are applied throughout the visual arts. We do employ 

two terms, which, while not exclusive to this text, are not widely used. 

CHROMATIC GRAY and MUTED COLOR serve a purpose that no common term 

answers: the need to make categorical distinctions within the phenomenon 

of saturation. The particular emphasis we give to saturation in this course 

requires the adoption of these terms and you will find them very useful.

T H E  S T R U C T U R E  O F  C O L O R

Most people are aware that colors have more than one visible quality. In 

everyday language, color names, such as “red,” are often coupled with 

adjectives. Expressions like “fiery red,” “cherry red,” or “blood red” reflect 

the fact that colors have characteristics not adequately represented by a 

broad color name alone. (We will discuss color nomenclature at greater 

length in Part Four.)

All colors possess three distinct, fundamental factors that account for their 

appearance. Each can be manipulated independently, either by color mixing 

or, more subtly, by altering the context in which the color appears. These 

factors are called hue, value, and saturation.
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22 PART TWO: FIRST PRINCIPLES

H U E 

When we refer to a color on the spectrum by its name, we are referring to its 

hue. The color spectrum is a continuum of infinite hues, each one having 

a unique wavelength. The continuum contains recognizable hue zones that 

shift gradually into each other. Their boundaries are ambiguous, so precise 

hue identity is particularly difficult to ascertain in those transitional areas. 

Theoretically, at the heart of every zone is the pure, true version of each hue. 

Of course, since each position on the spectrum is infinitely divisible, there 

can be no actual zonal center. The idea of a true red, blue, and yellow is an 

impossible abstraction that can only exist in the mind. 

Most of us have a firm mental picture of hue identity, especially with the 

primary and secondary hues. But it is very much a personal conception. 

For example, the emblematic blue that most of us carry in our heads differs 

from individual to individual. Looking at the full spectrum, one sees that 

within each hue zone is a color shift that echoes our discussion of color 

overtone on pages 14 and 15. In the blue zone, blueness extends from blue-

green on one side to blue-violet on the other. Is your conception of “pure 

blue” closer to sky blue (shifting toward blue-green) or ultramarine blue 

(shifting toward blue-violet)?

Color Temperature

Color shifts within a hue zone are sometimes described in terms of 

“temperature.” COLOR TEMPERATURE is either “cool” or “warm” and is strictly 

an aspect of hue. Consider the hue continuum depicted as a circle (fig. 2.1). 

The circle can be divided roughly in half: warm colors stretching from red-

orange to yellow-green, and cool colors from red-violet to blue-green. 

2.1  The hue continuum bisected according to temperature.

warm cool
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The psychological association that ties color temperature to specific hues is 

probably based upon fundamental associations we make with the elements 

of physical existence, like fire and ice. 

Color temperature is also contingent on its surroundings. While cobalt 

blue resides on the cool side of the spectrum and would appear cool in the 

company of oranges and yellows, it can appear warm when surrounded by 

blue-violet (fig. 2.2). Furthermore, a warm color like yellow nevertheless 

exhibits a temperature shift across its spectral zone. As it moves toward 

orange, it gets warmer; going toward green, it gets cooler. Scarlet or flame 

red is generally regarded as warmer than crimson, and sky blue is considered 

warmer than ultramarine blue. The co-primaries we use in this course 

consist of cool and warm versions of each primary hue. 

Visualizing the Hue Continuum

When envisioning color, it is helpful to have a mental picture of each color 

factor (hue, value, and saturation) and to be able to speculate upon them as 

both distinct and interrelated. Each factor is a continuum and, therefore, far 

too complicated and unwieldy for easy visualization. The hue continuum 

(fig. 2.1) makes this readily apparent. 

A more efficient representation of the full hue continuum would break the 

major hues down into fewer, memorable subsections that encapsulate the 

logic of the whole. One useful model is a simple graduated color wheel that 

shows the primary, secondary, and tertiary hues. Each hue is represented by 

a color that might reside at the center of its spectral zone (fig. 2.3).

A second, equally useful model is a six-pointed star composed of the primary 

and secondary triads (fig. 2.4).

2.4  The primary and secondary triads configured as a star.

2.2  Cobalt blue changes its temperature 

depending on its context.

2.3  The hue continuum divided evenly into 12 hues.
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VA LU E

Value signifies the relative lightness or darkness of a color. Another word for 

value is luminosity. In Colour: A Text-Book of Modern Chromatics (published 

in 1904) the color theorist Ogden Rood explains that the more light a color 

reflects, the more luminous it is said to be. A pure white piece of paper 

would, therefore, show maximum luminosity while a black piece of paper 

would have no luminosity at all. (In reality, there is no perfectly white or 

black paper; some light, albeit a small proportion, will be absorbed by even 

the whitest paper and some light reflected by even the blackest.)

The “pure” primary triad exhibits differing degrees of luminosity, yellow 

being the most luminous or lightest in value of the three. Blue and red are 

similar in value. 

In figure 2.5, the three primaries are shown next to neutral squares that 

match their values but lack the qualities of hue and saturation. 

Visualizing the Value Continuum

As with the hue continuum, the VALUE CONTINUUM contains infinite 

variations (fig. 2.6). The full gamut of values is often simplified into 

a graduated scale called a GRAYSCALE. The grayscale shown below (fig. 

2.7) consists of 11 steps ranging from black to white in even, progressive 

increments.

2.5  The primary hues with matching gray values.

2.6  The value continuum.

2.7  An 11-step grayscale.
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An even simpler way to envision the value gamut is to break it down into 

three distinct categories: dark, medium, and light (fig. 2.8). The middle 

value should bisect the distance from the black to the white precisely.

Black and white photography eliminates hue and saturation, leaving only 

value. Two versions of a painting by David Hockney are shown below (fig. 

2.9). In the version on the right only the values of the colors are visible.

2.8  The value continuum evenly divided into three.

2.9  David Hockney, A Bigger Splash, 1967, acrylic on canvas, Tate, London. The image on the right shows only the values of the paintingís colors.
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S A TURAT ION

Saturation refers to the relative purity of a color. The more a color resembles 

the clear, fully illuminated colors reflected in a prism, the more saturated it 

is said to be. In practice, it can be hard to identify saturation. The lighter of 

two colors is not necessarily the more saturated, as demonstrated below. In 

figure 2.10, the color that is lighter in value (a pale yellow) is less saturated 

than its green neighbor. In figure 2.11, the opposite is true: The lighter color 

(yellow) is also the more saturated of the pair.

It is sometimes difficult for the inexperienced colorist to distinguish 

saturation from value. To do so, one must learn to perceive the difference 

between the relative purity of a color and its lightness or darkness (value).

Figure 2.12 shows the three primary hues paired with neutral grays that are 

close in value to their partners.

Visualizing the Saturation Continuum

A SATURATION CONTINUUM that included all levels of saturation would 

be created by intermixing, in infinite degrees, any two fully saturated 

complementary hues (fig. 2.13).

2.10  The lighter color is less saturated. 2.11  The lighter color is more saturated.

2.12  All three primaries shown here are equally saturated, but yellow, being the lightest in value, 

is the most luminous.

2.13  The saturation continuum from orange to blue.
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As with the hue and value continuums, the saturation continuum is too 

broad and undifferentiated to be useful in envisioning saturation in tandem 

with hue and value. To make it easier to think about the saturation gamut, 

we break it down into four distinct levels:

PRISMATIC COLORS are as pure in hue as is possible with pigments. Once a 

pure color has been altered through color mixing, it ceases to be prismatic 

(except when the admixture is a closely related hue, as when mixing yellow-

orange into yellow).

Muted colors range from rich colors that lie just outside the prismatic 

zone, to the most saturated chromatic grays. One can create muted 

colors by adding black, white, or gray to a prismatic color. Adding the 

complement of a hue will also diminish its saturation and produce 

a muted color.

Chromatic grays exhibit a subtle, yet discernible hue. Except for the 

proportions involved, they are mixed in exactly the same manner as muted 

colors. Chromatic grays simply require larger quantities of black, white, 

gray, or the complement.

ACHROMATIC GRAYS compose the inner circle of the color wheel. Grays mixed 

from black and white are achromatic because, like black and white, they lack 

perceptible hue and saturation. Achromatic grays can also be produced by 

precisely intermixing two complementary colors so that each hue cancels 

the other out. Insofar as a gray registers the slightest amount of perceptible 

hue it should be considered a chromatic gray.

Two more useful terms are TINT and SHADE. A tint is a color lightened by 

adding white; a shade is a color darkened by adding black.

The saturation continuum seen below (fig. 2.14) shows the four levels of 

saturation in relation to the saturation continuum. On the continuum, 

prismatic color becomes muted color as soon as it loses the appearance of 

purity. Muted color, on the other hand, is transformed into chromatic gray 

gradually and imperceptibly. Chromatic gray becomes achromatic as soon 

as the slightest perceived presence of hue is extinguished.

2.14  A saturation continuum showing the four named levels of saturation.

prismatic color                     chromatic gray                                            chromatic gray                                              prismatic color

              muted color                  achromatic gray                                                   muted color
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The distinction between muted color and chromatic gray is an important 

one. Each of these levels contains infinite tonalities and the line that divides 

them is somewhat ambiguous. Our first exercises will be aimed, in part, at 

establishing a clear idea of the location of that boundary. After a brief period 

of practice and discussion, the breaking point between the two categories 

becomes surprisingly clear. As with similar relative qualities in the arts, 

e.g. the difference between piano and pianissimo (quiet and very quiet) in 

music, the ambiguity that exists in the transition between muted color and 

chromatic gray in no way compromises the meaning or practicality of the 

terms. What is imperative is that you develop a precise sense of where muted 

color ends and chromatic gray begins and that you apply it consistently in 

your work. 

At right, there are five examples of muted colors and, to the right of each 

one, is a chromatic gray version (fig. 2.15).

The Difference Between Luminosity and Inherent Light

As we have said, luminosity refers to value, or the relative lightness of a color. 

In reflected color, lightness and darkness are determined by the amount of 

light that is absorbed or reflected by surface molecules. White, yellow, and 

pink, for example, are highly reflective colors whereas violet and dark brown 

are absorbent. In color groups, clear contrast in value – even when the hue 

and saturation are similar – makes for clear delineation of the boundaries 

between shapes (fig. 2.16a). 

The perception of INHERENT LIGHT in color is rooted in saturation. Unlike 

luminosity, it is immeasurable – more a psychological than physical event. 

It can best be described as an inner glow that a color seems to have in 

relation to other colors. One would expect that the more saturated a color 

is, the stronger its inherent light. But actually, the sensation depends on 

relative saturation and does not necessarily require prismatic color. For 

example, a muted color will seem to glow when seen among a group of 

duller colors. The effect also appears stronger when all the colors are close 

in value (fig. 2.16b).

2.15  Muted colors and 

chromatic grays in the same hue.

2.16b  Differences in saturation suggest varying 

amounts of inherent light. 

2.16a  Value contrast defines shape boundaries.
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The Hue/Saturation Color Wheel

The color wheel we use (fig. 2.17), shows divisions of both hue and 

saturation. Primary, secondary, and tertiary hues are arranged around the 

circle in even, pie-slice increments. The primary colors are subdivided into 

narrower co-primary slices.

In addition, variations of each hue representing the four levels of saturation 

are arranged in concentric circles. The outside ring shows the hues as 

prismatic colors. Directly inside that is a circle of muted colors. Inside that 

are chromatic grays. The innermost band is of an undivided achromatic 

gray. 

This hue/saturation wheel maintains the value (relative lightness) of each 

prismatic color as it moves toward the center and loses saturation.

2.17  Diagram of the hue/saturation color wheel.

LK022_P0029EDhornung.indd   29 19/04/2012   11:28



30 PART TWO: FIRST PRINCIPLES

Traditional Color Schemes

Certain hue combinations have had standard, categorical names attached to 

them. They are based upon a fixed set of hue relationships, but may include 

all possible variations in value and saturation. The most common of these 

are: MONOCHROMATIC (one hue), ANALOGOUS (hues that lie adjacent to each 

other on the color wheel), complementary (two hues opposite each other 

on the color wheel), and TRIADIC (any three equidistant hues that form an 

equilateral triangle on the color wheel). 

Traditionally, these color schemes helped simplify the problem of color 

harmony by providing an armature of pre-selected hue relationships upon 

which variations of related tones could be based.

Monochromatic

The painting by Mark Rothko shown below (fig. 2.18) is an example of a 

monochromatic color scheme. It is composed of a series of warm reds that 

range in saturation from a vivid, nearly prismatic red at the bottom, to the 

many subtle variations of red-brown that dominate the center. The values in 

the painting are all similarly dark. 

The achromatic version of the painting, shown in figure 2.19, shows just how 

constrained in value it is. The most dramatic contrast is clearly not in hue or 

value, but in saturation. 

2.18  Mark Rothko, No. 64, 1960, oil on card. Collection of Kate Rothko Prizel. 2.19  An achromatic image of figure 2.18.
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Analogous

Analogous colors reside adjacent to each other 

on the color wheel. Although there is no absolute 

parameter to the range of this category, analogous 

hues should go beyond one color but include only 

colors that share a hue. In the example at right (fig. 

2.20), the central color is green and the hue range 

extends to blue-green on one side and yellow on 

the other. All the colors and tones share yellow as 

the common hue.

Complementary

Complementary color schemes are built around 

two hues that fall directly opposite each other 

on the color wheel. We should note that the 

complementary pairs on the color wheel are 

approximately complementary because each hue is 

itself an approximation of, or a guess at its ideal 

characteristic identity. Despite this approximation, 

complementary hue pairs have a special effect 

on each other. When intermixed, they produce a 

darker and duller color. In other words, both value 

and saturation are diminished through intermixing. 

But when they are placed next to each other, their 

contrast – the maximum possible contrast between 

two hues – generates visual energy and excitement.

The painting shown at right (fig. 2.21), is based 

on the complementary hues red and green. In this 

example, the liveliness of the complementary pair 

is supported by contrast in value and saturation.

2.21  John Anderson, Green and Red Study. Private Collection. This is a complementary 

color scheme.

2.20  Silver Studio for G. P. & J. Baker, Hemlock, 1805, design for fabric. Victoria and 

Albert Museum, London. This is an analogous color scheme.
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Triadic

Any three hues that lie equally spaced on the color wheel constitute a 

triad. The primary and secondary triads have names, but there are infinite, 

unnamable three-color combinations that involve the myriad hues that 

reside in between them. Although some hues are always excluded, triadic 

color schemes broadly represent the scope of the entire spectrum. 

Because of its reputation as both irreducible and seminal to all other color, 

the primary triad has a mythic appeal for many artists. Early Modernists, 

especially those who had an interest in spiritualism, e.g. Mondrian and 

Kandinsky, assigned metaphysical significance to red, yellow, and blue. 

Nancy Crow’s quilt (fig. 2.22) demonstrates a dramatic use of the primary 

triad. Notice the subtle hue shifts in the yellows and blues. Along with 

the bright primaries, the artist has employed black and a warm, dark gray 

which isolate smaller groupings of the primary hues and soften the effect 

of their contrast. 

2.22  Nancy Crow, Looking for a Reprieve, 1993ñ94, pieced and quilted cotton fabrics hand-dyed by the artist. Courtesy of the Artist.
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Color Range 

Another way to look at color combinations is through the lens of color range, 

i.e. the distribution of color in relation to its full potential for contrast. We 

can discuss color range in terms of hue, value, and saturation using the 

terms “broad,” “moderate,” or “narrow” for all three range categories. For 

example, in the row of four colors at right (fig. 2.23), we see a broad range 

of hues because the primary triad is present and the addition of violet makes 

a complementary pair with yellow ocher. It is a broad hue range because the 

hues shown here encompass the color wheel. (Complementary and triadic 

color schemes, in particular, have broad hue ranges.)

Looking at the value structure of this color sequence, we see a very light 

color (pink), a very dark color (violet), and two middle tones (blue and 

ocher). These encompass the value scale and therefore constitute a broad 

value range. 

The saturation range of this sequence is also broad: It contains a prismatic 

color (violet), a muted color (blue), and two chromatic grays (yellow ocher 

and pink).

In the next sequence (fig. 2.24), the analogous hue range is narrow. 

(Analogous and monochromatic color schemes, by definition, have narrow 

hue ranges.) The value range, by contrast, is broad because the red is quite 

dark and the yellow on the left approaches the lightest end of the value scale. 

The orange is close to a mid-tone. Once again the entire value scale is almost 

fully represented. 

The saturation range of this sequence is moderate because among these four 

colors there are two prismatic yellows and two muted colors. 

In the final example (fig. 2.25), the colors are tightly knit. The hue range is 

narrow: monochromatic. The value range is narrow because all four colors 

hover around the middle of the value scale. And all four colors are at the 

same saturation level – on the cusp between muted color and chromatic gray.

2.23  A broad hue range, broad value range, and broad 

saturation range.

2.24  A narrow hue range, broad value range, and 

moderate saturation range.

2.25  A narrow hue range, narrow value range, and 

narrow range of saturation.
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Discussing Color Range

Because describing what we see concentrates our 

attention, the discussion of color range in works of 

art and design can be revealing. In Brian Cronin’s 

illustration (fig. 2.26), we see a narrow hue range 

of red to yellow and a broad value range which 

includes the polar extremes of black and white. 

The range of saturation is narrow, all colors are 

constrained to chromatic gray, and the overall 

effect is of a quiet, stylized naturalism.  

Patrick Cauley’s painting (fig. 2.27) is predominately 

yellow with blue and green accents. Its hue range 

is moderate, stretching from yellow to blue. The 

values are broadly represented, from dark, jewel-

like greens to a light, creamy yellow. Every level of 

saturation appears in the painting, from a prismatic 

blue and green to subtle chromatic grays.

2.26  Brian Cronin, Untitled, 1992, India ink and acrylic on watercolor paper. 

Courtesy of the Artist.

2.27  Patick Cauley, Untitled, 2005, acrylic and oil on panel. Courtesy of the Artist.
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Manipulating Hue, Value, and Saturation Independently

Hue, value, and saturation are discrete color factors and can be manipulated 

independently. Sometimes the adjustment of one factor is called for without 

disturbing the others. Color can be altered through color mixing or by 

controlling the color’s context through color positioning. 

Color Mixing

A shift in value might be desired without any change in hue or saturation. 

Two squares within the gray rectangle at right (fig. 2.28) show a color shift 

from left to right. The tinted square on the right is altered only in value; hue 

and saturation remain the same (it remains green and a muted color).

In figure 2.29, a green square on the left is altered to create a new square 

on the right, but here the shift is in saturation only; hue and value remain 

the same.

In the third example (fig. 2.30), the green square on the left is altered only 

in hue – it shifts to blue – while remaining prismatic and at the same value.

Color Positioning

Because of an optical phenomenon, colors can appear to change according 

to their surroundings (you can read more about this in Part Five). 

In both examples shown below, all four of the center squares are actually 

identical greens. Their altered appearances are due to changes in the 

surrounding colors. 

In figure 2.31, the value of the green center square appears to shift when 

seen against the lighter square to its right. Hue and saturation remain the 

same.

In figure 2.32, the value and saturation remain constant, but the green 

square appears more blue against the yellow-green background. 

2.28  A shift only in value.

2.29  A shift only in saturation.

2.30  A shift only in hue.

2.31  The center green square appears to shift in value. 2.32  The same green appears to shift in hue.

LK022_P0035EDhornung.indd   35 07/03/2012   12:29



36 PART TWO: FIRST PRINCIPLES

Inherent Limitations to the Independence of Color Factors

The independence of color factors is limited in certain circumstances. For 

example, when fully saturated, yellows are always light in value. Furthermore, 

the value of any prismatic yellow can only be raised a little by adding white 

before its saturation starts to diminish appreciably. (This is compounded by 

the fact that yellow pigments tend to be weak and are easily overpowered by 

admixtures of more concentrated pigments.)

Violet, yellow’s complement, is similarly constrained by its native value. 

In its prismatic state, violet is the darkest hue. Beginning so dark makes 

the creation of darker violet muted colors and chromatic grays somewhat 

limited in possibility. Compared to mid-value hues, e.g. orange and green, 

yellow and violet present a special challenge in color mixing.       

Describing a Color

Here is a little classroom game to test both the understanding of basic 

terminology and mixing skill:

A student receives a small patch of painted paper containing one color. 

Without showing it to anyone, she or he describes the color using only 

the terminology introduced in this chapter; no other references are allowed. 

Guided by that description, another student attempts to mix the color. 

The result is then compared with the original. 

Some sample descriptions:

Figure 2.34 – Hue: cool red / Value: middle value / Saturation: muted color.

Figure 2.35 – Hue: green / Value: dark, but not black / Saturation: chromatic gray.

Figure 2.36 – Hue: warm yellow / Value: middle light / Saturation: chromatic gray.

(A grayscale can be used to provide a more precise description of the value, 

e.g. “value #8” instead of “middle light.”) 

Using words to describe what we see rivets our attention to visual 

phenomena in a way that casual looking seldom does. Of course, it 

is impossible to describe any color with absolute precision, but by 

focusing on contrasts of hue, value, and saturation we can discuss color 

with some clarity.

2.34 2.362.35

2.33  A comparison of prismatic 

yellow and violet to their value 

equivalents on the grayscale.
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Color Proportion

Color proportion may be thought of in terms of hue, value, and saturation. 

In the three squares shown below (fig. 2.37), the range of all three factors is  

broad. When all factors are broadly dispersed, proportional variations create 

a dramatic difference in visual effect. If, when looking at this example, you 

isolate each one by masking the others with a piece of paper, you can see just 

how distinctive each variation is. The manipulation of color proportion is 

especially useful in the textile industry, where a limited number of colors are 

often ingeniously exploited.

The second set of examples (fig. 2.38), consists of three closely related 

colors. All are green, all are in the low-middle value range, and all are muted 

colors. As you can see, with minimal contrast in all three color factors, the 

effect of proportional variation is much less powerful. 

2.37  Three proportional variations of three colors with diversity in hue, value, and saturation.

2.38  Three proportional variations of three closely related colors.
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