
 1 

Art on the synesthetic spectrum 
Richard E. Cytowic, M.D., MFA 
 
2016 
 
Shannon Novak’s paintings, soundscapes, and large–scale installations may give one pause, particularly 
his works that interact with and react to the viewer by changing brightness, loudness, or the tempo at 
which they alter themselves. What arrests viewers in part are his vibrant color juxtapositions and the 
enigmatic, geometric shapes that proliferate and repeat. Overlays of angled lines in his sound–works 
appear and dissolve on top of ordinary landscapes and objects. 
 
One driving force behind Novak’s art is synesthesia, a phenomenon once celebrated among nineteenth–
century intellectual circles, all but forgotten during the objectification of the twentieth, and returned in our 
own time to both the humanities and a science more attuned to the humane. 
 
 
What is synesthesia? 
 
Sharing an etymology with an–esthesia, or “no sensation,” syn–esthesia means “joined” or “coupled” 
sensation in which otherwise normal individuals are born with two or more senses hooked together such 
that my voice is not only something they hear, but also something that they see, taste, or feel as a physical 
touch. Synesthesia is not an abnormality but a physical trait like having perfect pitch. 
 
There is nothing wrong and nothing in need of medical treatment. As children, synesthetes are shocked to 
discover that others don’t perceive the world the way they do. One 7 year–old lost her best friend when 
she mentioned that the letter “A” was the most beautiful pink she had ever seen.  
 

“What does your ‘A’ look like?” she asked.  
Her playmate turned, gave a withering look, and said, “You’re weird!” 

 
After that the 7 year–old never again spoke of her rich world in which sounds were moving, colored 
shapes, words had distinct tastes, and the number “8” was a fat, arrogant lady. 
 
Frequently ridiculed and disbelieved, synesthetes learn to keep their odd perceptions to themselves. 
“Odd” does not mean abnormal, only that these involuntary, automatic, and vividly felt couplings are 
figuratively rare, occurring in about 4% of the population. Among the general population one in twenty–
three individuals carries the synesthesia genes. Yet because these genes have incomplete penetrance 
(meaning they do not always exert their effect fully) a smaller subset of one in ninety exhibits some kind 
of overt synesthesia. 
 
Synesthesia’s most common manifestation is sensing days–of–the–week as colored, followed by 
perceiving letters, numerals, and punctuation marks as colored even though they are printed in black ink. 
The written units of language are called graphemes. Some graphemes also assume gender and personality. 
For Megan, “3” feels athletic and sporty, “H” is a formidable orange woman, and “#” is a masculine, 
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beige, hardworking male. Non–synesthetes may find it hard to grasp the idea of gendered and personified 
alphabets. But such offbeat matchings are examples of cognitive modalities and show how synesthesia 
couples modalities that convention says aren’t supposed to go together. 
 
Letters, words, time units, and musical keys are obviously not “senses” in the same way that color and 
taste are. But synesthetic perceptions can encompass any cognitive element that we judge as meaningful. 
Whereas written graphemes tend to induce color, the spoken syllables of language, called phonemes, tend 
to trigger synesthetic tastes. For James, “college” tastes like sausage, as do “message,” “village,” and 
other words with the /idg/ sound. Not all flavors are savory, though. “Jail” tastes like cold, hard bacon, 
while “Derek” tastes like earwax. 
 
Having one type of synesthesia such as colored hearing gives an individual a 50% chance of having a 
second, third, or fourth type. Genetics are obviously at work, and synesthesia indeed runs strongly in 
families as exemplified by the three generations of Nabokovs: novelist Vladimir, his mother Elena, and 
his son Dmitri. Being synesthetic therefore requires two things: inheriting the biological propensity to 
hyper–connect brain areas, and exposure to cultural artifacts such as alphabets, calendars, numerals, and 
food names. Neither alone is sufficient. 
 
This makes synesthesia an excellent example of how nature interacts with nurture because a small change 
in one’s DNA literally changes the way one perceives the world. Synesthesia shows how two people can 
have vastly different subjective points of view about the same supposedly objective thing.   
 
 
Hyper-connection in the brain 
 
What the synesthesia genes do neurologically is hyper–connect brain areas that in the rest of us do not 
interact. V4, the area that makes human color vision possible, sits near another area that is devoted to 
comprehending graphemes. But what if the color region connected instead to frontal lobe areas involved 
in taste? You would then have a synesthete who experienced flavors as colored. Dr. Sean Day, a founder 
of the American Synesthesia Association, is just such an individual. He particularly enjoys blue–tasting 
foods such as milk, oranges, and spinach that are physically white, orange, and green.  
 
But what then if the synesthesia genes expressed themselves in non–sensory brain areas such as those 
involved in memory, decision-making, or emotion? Those individuals would then have the ability to link 
seemingly unrelated things – the definition of metaphor: seeing the similar in the dissimilar. 
Unsurprisingly, synesthesia is more common among artists who excel at metaphorical thought such as 
Vladimir Nabokov and Nobel novelist Orhan Pamuk, painters David Hockney and Wassily Kandinsky, 
composers Olivier Messiaen, Lady Gaga, and Stevie Wonder, the physicist Richard Feynman, and the 
actor Geoffrey Rush. 
 
Far more numerous than famous artists who happen to be synesthetic are everyday synesthetes who 
happen to engage in creative endeavors such as painting, sculpture, literary arts, foreign languages, or 
music. More numerous yet again are the rest of us who understand metaphors like “sharp cheese” despite 
cheese being physically soft rather than knife–edged. Likewise, when we say “sweet person” we don’t 
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mean someone tastes sugary, but that they are agreeable the way sweets are. But why exactly do we 
understand these kinds of sensory metaphors? 
 
It turns out that cross–talk in the brain is the rule rather than the exception. Each of us follows fixed rules 
for matching different dimensions of perception in an orderly way (see the figure below). For example, 
when forced to make matches between sound, size, and brightness both synesthetes and non–synesthetes 
concur that louder tones are brighter than soft tones, and higher tones smaller than low ones. Even smell 
corresponds to degrees of lightness and intensity as both chefs and sensory psychologists know. A dark 
liquid tastes and smells stronger than its pale version. And white wine surreptitiously colored red is 
judged by the unsuspecting to smell and taste like red wine.1 
 

 
 
Likewise, sight, sound, and movement are so closely integrated that even bad ventriloquists convince us 
that the dummy is talking. Cinema fools us into hearing dialogue as coming from the mouths on screen 
rather than the surrounding speakers, while dance engages our bodies in physical and visual patterns that 
parallel the music’s beat. We all lip–read, too, to enhance auditory comprehension. Our reliance on vision 
to hear is especially obvious in noisy situations when we can hardly make out others over the din. 
 
Many people think of metaphor as an example of abstract or poetic language. But it is much more given 
that synesthesia and metaphor both antedate the appearance of modern language. That is, as 
communication grew increasingly meaningful over the course of evolution similarities in perception such 
as “dark is also strong” gave way to synesthetic equivalences such as “I know it’s ‘2’ because it’s white.” 
These subsequently evolved into spatial metaphors such as “Good is up, bad is down” or ontological 

																																																													
1 (Left) Just as orderly sight–sound relationships among pitch, size, loudness, and brightness make the meaning of 
“loud shirt” quite clear so, too, does color intensity map to the strength of taste and smell (center) so that we judge 
darkly tinted liquids to be stronger than pale ones. Color hue can also prime specific aromas (right). Here, white 
wine surreptitiously dyed red is judged to smell and taste like red wine. 
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metaphors such as “Ideas are light.” Language then further elaborated the metaphor into meaningful 
concepts such as “That was a bright idea,” “Brilliant!” or “I see what you’re saying.” 
 
American linguist George Lakoff argues that all our thinking is structured metaphorically, and shows how 
spatial and ontological metaphors are rooted in first–hand physical interactions with the world. Even 4 
year–olds can understand synesthetic metaphors such as “warm” and “cool” colors, or synesthetic 
metonymies such as “Ow!” for a cut, or “wheel” for a toy wagon (metonymy substitutes an associated 
quality for a thing itself, such as “brass” referring to military officers). Perhaps evolution maintains the 
synesthesia genes at such a remarkably high frequency because the ability to forge sensory and 
conceptual hyper–connections also supports the capacity to understand metaphor. 
 
 
Weird colors I wouldn’t normally pick 
 
Synesthetes frequently say that they see “weird” or “ugly” colors that they wouldn’t pick if given the 
opportunity. One color–blind synesthete speaks of seeing “Martian colors.” The retinal defect in his three 
types of color cones makes it impossible to distinguish blues and purples. But his brain’s V4 color cortex 
gets stimulated by non–optical means that give rise to the alien colors he is incapable of seeing in the real 
world. 
 
It bears emphasizing that what synesthetes “see” is not pictorial in the way they see a landscape or a fully 
rendered object. Rather, it is elementary: geometric configurations, lines, grids, spirals, or circular 
radiations. Synesthesia is involuntary, something that happens to you rather than something you invent. 
And yet the gap between synesthetes who automatically perceive colored graphemes or words that have 
distinct tastes, and non–synesthetes who understand metaphors implies a spectrum of experience in the 
same way we now conceive of autism as a spectrum of observable behaviors rather than a singular entity. 
 
At the upper end of the spectrum perhaps stands the highly concrete perceptions documented by Soviet 
psychologist A. R. Luria. In The Mind of a Mnemonist Luria described a five–fold synesthete whose 
memory was “limitless and without error” thanks to all his extra sensory hooks. Hearing a bell gave rise 
to seven simultaneous perceptions: 

 
I heard the bell ringing … a small, round object rolled before my eyes … my fingers sensed 
something rough like a rope … I experienced a taste of salt water … and something white.  
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The intrinsic cross–sensory correspondences mentioned earlier occupy the lower end of the synesthetic 
spectrum along with metaphor. We are never aware of making them: our nervous system is just 
predisposed to do so. For example, when speakers of various tongues are shown two shapes (see the 
figure below) and told that in an alien language one is “Bouba” and the other “Kiki,” 98% pick the spiked 
shape as “kiki” because the sharp visual inflections mimic the ki–ki sound and the tongue’s acute motor 
inflection against the palate. The blob’s rounded contours are more like the sound and motor inflections 
of “bouba.” It is quite common in biology to co–opt pre–existing physical analogs this way. Here, motor 
tongue movements that may have once mapped to particular sound inflections in turn link phonetic 
representations to a given visual appearance. 
 

 
 
These considerations bring us finally to synesthesia and art. Regrettably, perceptual synesthesia is easily 
confused with deliberate contrivances by artists enchanted with the idea of synesthesia rather than any 
first–hand acquaintance with it. These attempts we can shunt aside as pairings based on semantic 
meaning. But semantics follow rules, too, so it is not surprising to find repeating configurations and 
motifs within a given artist’s output. Yet even here boundaries can be muddy. Georgia O’Keeffe’s 
“Music—Pink and Blue II” (1919) and “Blue and Green Music” (1921) are impressionistic canvasses, not 
translations of synesthesia. Roy De Maistre’s “Rhythmic Composition in Yellow–Green Minor” (1919) is 
based on a premeditated “color harmonizing chart” that arbitrarily pairs pitch with color. Neither painter 
left behind any evidence to suggest they were synesthetic. 
 
The same goes for most composers of colored music. Alexander László wrote Farblichtmusik, Sir Arthur 
Bliss his “Color Symphony,” and Alexander Scriabin “Prometheus” that famously featured a stave on the 
score marked “luce” together with a mute keyboard to control the projection of colored lights above the 
orchestra. But Scriabin’s key–colors follow the orderly circle of fifths, and he explicitly borrowed his 
colors from Madam Blavatsky of Theosophy fame, hardly something a true synesthete would resort to. In 
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the same vein composer Zoltan Kodály invented a way to teach music to deaf children by using different 
hand postures. His invented synesthesia was referred to in the film Close Encounters of the Third Kind, 
which added colored lights to Kodály’s hand positions. 
 
Color music and the special color organs on which to play it date back centuries. Natural scientists like 
Newton, Goethe, and Erasmus Darwin attempted to pair frequencies of light with the frequencies of 
sound. Bauhaus painter Johannes Itten turned to mathematical proportions and rhythmical divisions to 
relate sound frequency to color – the Klangfarbenkreis. The attempt was hopeless, as Kandinsky 
discovered during his search for a universal translation key between sight and sound, because synesthetic 
couplings are idiosyncratic to each individual. 
 
Ironically, Kandinsky was a genuine synesthete who coupled color, hearing, touch, smell, and shape. To 
him colors had texture: orange was prickly while dark ultramarine felt like velvet. Colors also had distinct 
smells. And as he elaborated in Concerning the Spiritual in Art (1912), each color also had an intrinsic 
sound and a form free from representation. He later linked this idea to Schonberg’s 12-tone music. In 
other words, Kandinsky increasingly intellectualized his synesthesia during the failed search for a 
universal translation. His obsession had earlier led him to drop a science career for one in painting. 
 
Compared to Kandinsky, the evidence that Paul Klee was synesthetic is far more tentative. But both he 
and Kandinsky had trained as musicians. For both, the challenge was how to translate a wealth of musical 
insight into painting. At the Bauhaus Klee explored similarities between auditory and visual rhythms, 
using the word “polyphonic,” or many–voiced, in his titles. In 1910 he said, “One day I must be able to 
improvise freely on the keyboard of colors: the row of watercolors in my paint–box.” From 1930 onwards 
Klee applied the term to compositions whose elements combined with and elaborated on one another. In 
his hands the layering of color, line, and shape yielded a composition of “many voices,” a harmony of 
elements in which color took on specific meanings. He said, “The simultaneity of several distinct themes 
is not something that is unique to music.” 
 
The Bauhaus school explored not only visual–auditory rhythms but also the effect of physical movement, 
summed up by the term Bewegung. Think of that period’s numerous kinetic sculptures and the inherent 
movement in Klee’s and Kandinsky’s canvasses. You may see a similar dynamic in Shannon Novak’s 
works. 
 
Novak’s synesthesia has four aspects: sound to color, color to sound, sound to shape, and most 
dominantly shape to sound. To my mind he also sits on the end of the spectrum closer to innate cross–
modal correspondences. When creating a new work he visits the subject – whether a portrait sitter or a 
public space – and translates that subject into geometric forms, colors, and sounds. “I hear the shape of 
the subject (e.g., the roundedness of a face might generate a drum beat), and that in turn generates the 
geometric forms and colors that viewers see.” 
 
I said that synesthesia is more common in creative individuals. Formal tests of divergent and convergent 
thinking confirm that they indeed excel at generating creative ideas. They also pursue the arts, whether 
professionally or as hobbyists, more often than non–synesthetes do. Outside judges discern no particularly 
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elevated skill in the average synesthete’s art, which only makes the ones who seize our attention all the 
more noteworthy. 
 
 
Richard E. Cytowic, Professor of Neurology at George Washington University, is best known for 
rediscovering synesthesia and returning it to mainstream science. Wednesday is Indigo Blue (with David 
Eagleman) won the Montaigne Medal. The Pulitzer nominee writes “The Fallible Mind” column on–line 
at Psychology Today, and has spoken at the Smithsonian Institute, the Library of Congress, and the 
Hirshhorn Museum, among others. He recently appeared on a panel organized by Marcos Lutyens during 
the Istanbul Biennial. 
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