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For the innocent, color is a quality fixed to the surfaces of physical objects. Perceiving the true nature of color consists simply in opening one’s eyes and letting the light stream in. Sophisticated members of the AIC will have none of this. They will distinguish physical color from perceived color. Physical color is a “characteristic of a visible radiation…” whereas perceived color is an “aspect of visual perception….” Physical color, the stimulus for perceived color, is objectively quantifiable and measurable, but the qualitative features—redness, greenness, yellowness, blueness--reside with perceived color . As Newton put it long ago, “the rays are not colored.”

Abandoning the innocent view of color as part of the furniture of the physical world has made color science and color technology possible, but there is a price to be paid. In what follows we shall look at some of the consequences of dividing color into distinct physical and psychological domains.

Perhaps the most fruitful way to inquire into the nature of color and color vision is to ask what color vision does for the animal that has it. Or, to put it another way, what does an animal gain by being able to exploit wavelength information in its environment? The answer is of course that the advantage depends upon the animal and its ecology. Segmenting visual scenes, spotting predators and prey in a dappled environment, determining sexual availability, finding ripe fruit, aerial navigation—these are just a few of the tasks that color vision may be asked to perform. Detailed studies of how a wide variety of animals manage to execute these tasks have been carried out by animal behaviorists and ethologists. Now the interesting thing about these inquiries is that all of them have been carried out in purely physical and behavioral terms, using methods that could just as well have been employed to discern the tactics used by robots to cope with their environment. Indeed, as we well know, there is a whole field of robotic vision studies, including robotic color vision. None of these investigations makes any appeal to color experiences. Nobody supposes robots to have experiences of any kind, and most of us are disinclined to suppose that simple animals that respond selectively to wavelength bands have color experiences either. However, we are inclined to think that our close relatives, such as macaque monkeys, do have such experiences, though we may find ourselves at a loss to know what to say about birds or fish.

If animals do have color experiences, what are these likely to be? We may think ourselves on safe ground in supposing our close relatives have color experiences much like ours, since so many of their measurable response parameters are close to our own. But when we venture further from our lineage, things appear much less certain. Bees are trichromatic, as we all know, but their spectral response is significantly different from ours. Perhaps their color experiences are similar, but transposed? The difference in nervous systems makes this dubious in the case of bees, but when we consider fish, birds, and amphibians that may be tetrachromatic or even pentachromatic, dimensional reasons alone show that their putative color experiences cannot be wholly identical with ours. Perhaps the difference is closely analogous to the difference between what human dicchromats and human trichromats experience. If this is so, this still means that some of what these animals see is unimaginably different from what we see. Given the differences in nervous systems, however, it may be more likely that all of the colors they experience are radically different from what we experience. But if those colors are totally unlike our own, why should we call them ‘colors’ at all?

In the face of such perplexities, you may feel a strong urge to give up this game. Perhaps we have got into this fix by taking the question, “What colors do animals see?” to be meaningful when it is in fact meaningless, since there seems to be no conceivable way that one could gain access to the inner state of another. Unanswerable—as opposed to unanswered--questions should be regarded as bogus questions.

But caution is in order here. Can we know what other people see? We know that people don’t make the same color matches, and it has recently become clear that a considerable number of women have polymorphic cone pigments. This raises the rather distant possibility that some of them might be tetrachromatic, with color experiences that the rest of us cannot fully share. We would stand to such visual superwomen as dichromats stand to us. Dichromats cannot imagine what trichromats see, but can trichromats be certain that what dichromats see is merely a reduced set of their own color experiences? The testimony of unilateral dichromats has failed to yield an unambiguous answer to this question. More fundamentally, can trichromats be warranted in supposing that other trichromats share their color world? Couldn’t the stimuli that I experience as red be experienced by you as green, with neither of us being the wiser? But if this remains a possibility because none of us can have access to the inner states of another, we face more drastic possibilities. Perhaps some people don’t have any inner states at all, but just act as if they do. Might some of us be mated with automatic lovers? 

This is the way to philosophical madness, so we had best suppose that the problem of access to the inner states of other organisms is in some fashion solvable. Let’s back up and grant that at least some animals have inner experiences that are at least analogous to our color experiences. We are still left with a troubling question. As we have already remarked, the study of animal color vision and its evolutionary advantages proceeds without ever asking whether those animals experience color. Yet we agree that the color qualities, such as red and green, exist only by virtue of being experienced. Are studies of animal color vision a series of performances of Hamlet without the Prince?


So why did color experience evolve? The very fact that none of the answers given so far make reference to color experience suggests that having color experience may be inessential to an animal’s getting about in the world. Perhaps color experience is a mere byproduct of neural activity, a drone with no biological function. Or should we conclude that it is an ornament bestowed upon us by a benign deity in order that we may enjoy gardens, sunsets, and impressionist paintings?

A clue to understanding the adaptive role of color experiences might come from studies of blindsight patients. These are people who, by virtue of damage to primary visual cortex, have a portion of their visual fields in which they have no visual experiences. They do have alternative pathways through which visual information—including color information—can be transmitted, but they have no conscious access to it. They never use this information to initiate action, stoutly maintaining that they can see nothing, but when asked to guess which of two targets has been presented to them in the blind field, they are able to answer correctly at a rate that is far above chance. Petra Stoerig (1998), who has investigated chromatic blindsight extensively, suggests that the role of conscious experience is to enable voluntary action; availability of the same information in nonconscious form does not suffice. Might the value of color experience lie in its capacity to guide deliberate behavior?

We know that what we see as color can be a powerful biological signal in animals such as monkeys to whom we are inclined to attribute color experiences. Nicholas Humphrey (1971) found that when monkeys are placed in a room with a wall that could be completely illuminated by a light of a single color, their behavior was a function of the color that was presented. In the presence of red, they were intensely agitated, whereas when the wall was blue, they were at their ease. When they were able to choose the color of the wall, they uniformly preferred shortwave light to longwave light. There are many examples of color as a biological trigger for animal behavior in natural habitats. Most of these are bits of stereotyped behavior that seem far removed from human color affect. But is a monkey’s emotional response to colors so very distant from our own? If color did not move us, it is unlikely that there would be an AIC, let alone a Color Marketing Group!

Many claims have been made about the specific affective values of this or that combination of colors for people in this or that environmental situation, and few of them are founded on anything more solid than intuition, anecdote, or bald assertion. There is plenty of evidence that what color schemes people find pleasing or displeasing is a function of fashion and culture. But under these vast cultural overlays, are there some universal color emotions for our species that have not been adequately explored? Does the fact that color matters to us now reflect ancient biological imperatives that brought about the evolution of color experience in the first place? 
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