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How to count in oil and stone

 These are glimpses of what it’s like to struggle with materials without knowing their 

proper names or their chemical properties. Alchemical and artistic thinking take place outside 

modern chemistry, but that is not all there is to the difference between studio art and the science 

of materials. Painting also takes place off to one side of counting and basic math, in a realm 

where numbers don’t behave the way we were told they do in elementary school. To move 

farther into the alchemical state of mind, we have to move farther back down our own 

educations: first forgetting what little of college or high school chemistry we might remember, 

and then going back to elementary school and erasing the ground–level memory of classes in 

addition and subtraction. Alchemy and studio art exist, you might say, on the first–grade level: 

they depend on intuition and naïveté, and they are ruined by secure knowledge. This has nothing 

to do with the supposed split between the right brain and the left brain, and it does not mean that 

interesting painting cannot also have a high scientific content (though that is unusual).i What it 

means is that painting depends on a sense of materials and numbers that could not survive even 

the simplest question from a second–grade teacher. In painting, one plus one is not necessarily 

two.

 It makes sense that artists should count differently than scientists, because painting itself 

does not have much to do with counting.ii  If paintings could count, they would just say the 
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number one over and over: each painting would insist on its own uniqueness, because no mark 

can be like any other, and no picture can duplicate another. Photographs, xeroxes, and prints 

inhabit a different world, where images come in “editions,”  “copies,”  or “multiples.”  A painting 

or drawing, on the other hand, always counts the number one. It is unique, and so is every mark 

on it. As every artist knows, a single brushmark can never be retrieved: if it is painted over, it is 

gone, and no matter how many times the same hand passes over the same inch of canvas, the 

mark can never be reproduced. Every mark is a different beginning: one, one, one… and so on 

forever.

 Still, there is a sense in which counting happens in painting. It has to do with the way that 

marks exist together, so that they make sets and groups. If an artist paints a Cadmium Yellow 

streak, and then a Chromium Green blotch next to it, the two marks exist together on the canvas 

and make a set. There is no way to tell in advance how they might relate to one another: the 

green might balance the yellow, or harmonize with it, or pull away from it, or overwhelm it. But 

whatever relation they have, it is not the relation that one number has to another. Each mark is 

unique: the yellow is not one and the green is not two, and they do not add to make two or any 

other number. Looking at them, you would not be tempted to count “one, two.”  So even though 

it’s possible to look at the canvas and count two marks, that goes against everything that paint 

does. Instead they form a set or a group or a composition that consists of two unique elements, 

two ones, existing together and making something new, which is another one. Paint adds like 

this:

1  +  1  =  1.

The three ones are not exactly the same, since the first is a yellow, the second a green, and the 

third something unnamable and new. So really the equation would have to look more like this:

1   +   1   =  1.

Obviously the math we learn in school isn’t going to help in thinking about painting. But there is 
a mathematics that can describe what happens here: it is the ancient art of numerology, and it 

begins—significantly enough—at the same moment that Western mathematics begins, with 
Pythagoras in the sixth century B.C. From there it finds its way through alchemical and mystical 

texts up to the present day. We still feel the last shudders of it whenever we think twice about the 
number 13, or wonder if 666 might not have special meaning after all. To a rationally minded 

modernist, numerology is nothing more than a pastime or a silly leftover of medieval—or rather, 
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preclassical—superstition. But a tremendous amount waits to be written about numerology, 

because even the greatest mathematicians have had hunches and feelings about numbers. It is a 

commonplace among academic number theorists that as the properties of different numbers 

become more familiar, they take on personalities of their own. Once Srinivasa Ramanujan 

Aiyangar, perhaps the most important mathematician of the century, was visited by a friend who 

remarked that the day was not especially propitious since the license plate of the taxi that had 

brought him to Ramanujan’s house had the number 1729—“Not a particularly interesting 

number.”  Ramanujan’s face lit up, and he said, “On the contrary! 1729 is the smallest number 

that is the sum of two different cubes two different ways: 1729 = 123 + 13 and 1729 = 103 + 93.” 

Ramanujan “knew”  the number, and that kind of acquaintance is not irrelevant for mathematics, 

because it will lead a mathematician to make other discoveries. Ramanujan could have added, for 
instance, that 1729 is also the sum of 865 and 864 and the difference of their squares 748,225 

and 746,496. Numbers unfold their peculiarities to people who think about them as individuals, 
instead of as anonymous markers on a notched line leading to infinity. Numerology can also be 

found in philosophy and the humanities, with their nearly mystical interest in twos and threes. 
The philosopher Hegel started that obsession by insisting that nature counts by adding a thesis to 

its antithesis, and subsuming both in a synthesis; and even today postmodern theorists shy away 
from “reductive dualities”  and search for ideas that call for larger congregations of numbers. 

They tend to mistrust any idea that comes packaged as a “dualistic”  choice, or a “Hegelian”  triad. 
In all cultures, numerology has had little to say about larger numbers: except for the important 

ones (666, 1000), numerologists are mostly interested in numbers under twenty or so. There is a 
certain truth to the habit of sticking to smaller numbers, since the unaided human mind can rarely 

hold more than three or four ideas at once. (According to the psychoanalyst Jacques Lacan, the 
numbers zero to six are a special key to the psyche because the unconscious can’t count beyond 

six.iii) The basic idea of this book is a duality (painting and alchemy), and as I write I might be 

able to keep a half–dozen of its themes in my head at once. But no one except the odd number 

genius has theories that depend on 1000 or 1729 ideas. Numerologists are right to remain faithful 

to the normal capacities of the mind. Dualities may be reductive, but they are entirely reasonable 

quantities for understanding the world.
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 In the case of the two dabs of color, the combination is not two, exactly, but it is a new 

object that has the feel of the number two: it is what the numerologists called a dyad. 

Numerologists do not count “1, 2, 3, 4”  but “monad, dyad, triad, tetrad”  or “oneness, twoness, 

threeness, fourness” or “singleness, doubleness, tripleness, quadrupleness,”  or “unary, binary, 

ternary, quaternary”; and they do so because it helps preserve a sense of the uniqueness of each 

“number.”  In the end, a quaternity is still four—but it is a much richer four than the ordinary 

number four, because it has within itself much of the meaning of oneness, twoness, and 

threeness. This kind of numerology is not antiscientific (I am not speaking about superstitious or 

astrological numerologies), but it is extra–scientific: it exists alongside mathematics, neither 

contradicting it nor helping it in any easily describable fashion. And it is hardly an unimportant 

or marginal way of thinking: everything is counted according to numerological meanings except 

the abstract numbers of mathematics. It is trivially true that a mother, father, and daughter make 

three people, but it is much more important, and more profound, that they make a family—that 

is, they are a triad that is another unity. Paint mimics people in that way.

 Alchemists cherished individual numbers, lavishing them with allegorical meaning and 

searching for their intrinsic significance. Each number was treated separately and differently than 

the others, so that the endless number line was transmuted into a collection of different kinds of 

objects rather than a sequence in the mathematical sense.iv Alchemical numerology ascribes 

personalities to numbers, and sometimes it goes farther and even gives them weight and body as 

if they were physical substances. The Renaissance mystic John Dee, spiritual alchemist and 

personal astrologer to Queen Elizabeth I, alludes to this in his willfully strange book The 

Hieroglyphical Monad. Mathematicians, he says, treat numbers as if they are “abstracted from 

things corporeal, and… remote from sensual perception.”  They would be astonished to see that 

“in our work”  numbers are “concrete and corporeal… and that their souls and formal lives 

[animas, formalesque vitas] are departed from them so as to enter our service.”v Dee’s numbers 

are nearly living beings: they have hidden meanings, personalities, and even bodies, and their 

bodies have incorporeal souls. This is why alchemical numerology is suited to painting: it does 

not stop short at the vague intuition that numbers have characters, but it tries to bring them to 
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life. Like the substances that the alchemists studied, these numbers have spirits and souls. Only 

the thinnest veil separates them from clay and gold and fire. 

 There is a word, hypostasis, that describes what happens when fluids and stones seem to 

have inner meaning, and when numbers come alive. Properly speaking, it is a religious concept: 

Jesus was the hypostatic incarnation of the Word of God into the ordinary substance of a human 

body, meaning that he was spirit that became flesh.vi  A hypostasis is a descent from an 

incorporeal state into ordinary matter, or in general an infusion of spirit into something inert. It 

can describe the feeling that numbers have “souls and formal lives,”  and it can explain the notion 

that two fluids, mingling in a bottle or on a canvas, are somehow expressing a state of mind. 

 Hypostasis is the feeling that something as dead as paint might also be deeply alive, full 

of thought and expressive meaning. One moment paint is nearly nothing, an excuse for some 

historian to write about the influence of Florence on Siena, or the difficulties of realistic painting

—and then suddenly it is also there in all its stubborn weight and thickness, clinging to the 

canvas, gathering dust, wrinkling with age. Ordinarily paint is a window onto something else, a 

transparent thing that shimmers in our awareness as we look through it to see what the painter 

has depicted: but it is also a sludge, a hard scab clinging to the canvas. The art historian Hubert 

Damisch said it best when he titled one of his books The Cadmium Yellow Window.vii A painted 

window can be brilliant with light—think of Matisse’s open windows, with their curtains 

blowing in the warm ocean air—but it is always also a closed plaque, a heavy mineral deposit 

that is stubbornly and absolutely opaque. And when it is merely paint, it begins to speak in an 

uncanny way, telling us things that we cannot quite understand. It seems to be infused with 

moods, with obscure thoughts, and ultimately—in the language of alchemy and religion—with 

soul, spirit, and “formal life.”  From that moment on, it never stops speaking. Like alchemists, 

painters are bound up in hypostatic contemplation: paint seems irresistibly to mean, as if the 

littlest dab must signify something. It never speaks clearly because—as any sober scientist or 

humanist will tell you—every meaning is a projection of the viewer’s inarticulate moods. 

Substances are like mirrors that let us see things about ourselves that we cannot quite understand. 

And in painting there is another element in the equation, which suddenly makes the feeling of 

meaning tremendously interesting: the paint was laid down by an artist who also had hypostatic 

feelings about paint, and so it is also possible to interpret those feelings in pictures instead of just 
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imagining them. The most reliable way to do that—if anything this tenuous and personal can be 

called reliable—is to look at the marks as evidence of the motions of the painter’s body, as I have 

done with Monet. It is also possible for paint itself to have meaning as it works against itself, 

over and under itself, on the canvas—as it does in Dubuffet’s portrait. All of this is speculative, 

and most of it is useless to cold art history, but it is the fertile hallucination that makes paint so 

compelling. Paint is like the numerologist’s numbers, always counting but never adding up, 

always speaking but never saying anything rational, always playing at being abstract but never 

leaving the clotted body.

1

 To begin counting, it is best to start with one. The Bible opens with a primal unity: In the 

beginning all elements were a single chaos. Alchemists often speak about the world around them 

as if it were still that ancient chaos “without form,”  and they imagine their purpose to be the 

regathering of the fallen parts of the world into a new unity. The “All in all”  (omnia in omnibus), 

a favorite alchemical invocation, is an attempt to compensate for the bewildering variety of the 

world, by swirling every conceivable object into the first undifferentiated unity. Omnia in 

omnibus also gestures toward the interconnection of all things, as if to say, Even though there are 

two marks, or an infinity of marks, they are only a single mark.viii The perfectly fused substance 

is the unwavering goal of alchemy, and it is also alchemy’s starting point: just as the world began 

in a single chaos, so it will end in an impeccable perfection. 

 The best name for this congealed perfection is the monad. To Dee, the number one known 

to arithmetic is only an example—an “outward sign”—of the fundamental carrier of “unary” 

meaning, the monad. Its special unity is the property of the philosopher’s Stone, goal of the 

entire alchemical opus. In that sense the monad is neither one nor any other number. It is a 

quality (virtus) that engenders the whole of Nature. Pythagoras was interested in harmonies 

between numbers, and some of the discoveries ascribed to him are at the foundation of 

mathematics; but he also apparently thought the first ten numbers were a kind of cipher for the 

universe, all beginning and culminating in the number one. He is credited with inventing the 

tetraktys, a pyramidal arrangement of points:

•

•      •
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•      •      •

•      •      •      •

The monad at the vertex is followed by a dyad, a triad, and a tetrad, all adding to ten. This 

schema was taken to have fundamental affinities with the structure of the world, the harmonies of 

music, and the basic properties of numbers. It does not so much add to ten as  culminate in the 

“denary,”  which repeats the monad again on a higher level. Alchemical thought moves up and 

down this sequence: one thing becomes two, which becomes three, and four, and then the four 

coalesces and shrinks back into the three, the two, and the one. The idea that the monad is a 

fundamental source rather than a number is probably due to Johannes Trithemius, who is credited 

with the proverb “Unity is not a number, but it gives rise to all numbers.” ix 

 The monad is dark because it cannot be clearly understood. It is inhuman, or rather, it is 

prehuman. Even sexuality is undefined before the number two. Pythagoreans identified odd 

numbers with maleness, since they are “hard to divide,”  and even numbers with femaleness, 

since they are “easy to separate.” x The number one was considered to be “both male and female 

at once,”  because “it alone is both even and odd”: that is, it can be added to an odd number to 

make an even number, or to an even number to make an odd number. In contemporary 

mathematics, this does not make sense, since any odd number, added to an odd or even number, 

will produce an even or odd number. But the idea is that one is itself not a number. Pythagoreans 

defined an odd number as one that can only be divided into two unequal parts, one even and the 

other odd. Hence one is not yet a number, but a source of numbers. For the same reason an even 

number is one that can be divided into two equal parts and also two unequal parts, so that two is 

also not yet a number, but a source of numbers. So the number one is chaos, “formless and void,” 

undivided, before sexuality itself.

 If there is a monad in painting, it is the shapeless, formless masses of oils, waiting to be 

distilled and separated into grades, or the endless rocks in the earth, waiting to be exhumed, 

purified, and ground into pigments. The monad is all paint, before it is separated into individual 

paints, and long before it is injected into tubes, squeezed onto palettes, separated into piles of 

colors, regimented along the color wheel, and teased into figures and landscapes. Those are all 

divisions, moving down the tetraktys toward infinite variety. In poetic terms, the paint monad is 

the perpetual implacable enemy of every painter, because it is the meaningless formless mindless 
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raw stuff out of which something must be made. The paint has to be divided from itself to be 

useful. There has to be distance between parts of the paint: between yellow and red, and then 

between yellow and orange, and then between yellow and yellowish orange. There have to be 

distinctions of mass and medium: between sticky and runny, sticky and smooth, sticky and tacky. 

Those divisions are not infinite, as they are in mathematics, but they go by twos, threes, and 

fours. The most colors than any artist has on the palette is twenty or thirty: after that, they begin 

to resorb into a grey continuum, and the battle against the monad is lost. (A few painters had 

more intricately subdivided palettes. Seurat’s was a gridwork of tints and hues, made in strict 

compliance with his pseudoscientific color theory. But those cases belong in the archives of 

pathology, and few painters have felt compelled to take such artificial steps.) After the paint has 

been divided from itself, and its primal mass has been splayed into the colors of the spectrum, 

then it needs to be recombined, placed together with itself on the canvas. In the end, the paint is 

once again a single mass. The monad splits into the dyad, and the bifurcations continue, and then 

gradually slow, and fuse, until the last gaps are closed and the paint returns to itself, reunified and 

perfected.

 The best emblem of the monad is the famous alchemical ouroboros, the snake with its tail 

in its mouth. One of its many names is “Unity of Matter,”  and another is Omnia in Omnibus. It 

was first illustrated in a Greek alchemical treatise, and it flourished during the renascence of 

alchemy in the seventeenth century.xi  In popular mythology, the snake clenches its tail in its 

fangs in order to roll quickly downhill, but the original ouroboros has a more violent purpose. 

One seventeenth–century writer put it this way, comparing the ouroboros to the mythical Polyps 

who cannibalized themselves:

An atrocious hunger forced the famished Polyps to gnaw at their own legs,

And it taught men to feed on human flesh.

The dragon bites its tail and swallows it,

Taking most of itself for food. 

Subdue the dragon by hunger, prison, and the sword, until

It eats itself, vomits, dies, and is born again.xii

In this poem the ouroboros not only bites itself but eats “most of itself,”  decaying in the 

alchemical vessel until it dissolves into “vomit.”  Taming the ouroboros by “hunger, prison, and 
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the sword”  means destroying it by sealing it up and heating it (the sword is a symbol of fire) until 

it ingests itself—in other words, putting it in a pot and cooking it until it is mush. Some 

alchemists tried to give exact interpretations: one thought the dragon is the blackness that 

remains at the bottom of a vessel when everything else has been boiled away, and the last 

thickened water around it was its tail, so that the two could be coagulated together into 

something new.xiii Another said that the dragon is mercury, and the tail is salt, and when they are 

heated they become “the ash that is within the ash”  (cinis qui est in cinere), capable of sending 

out a life-giving rain and coming alive once more.xiv  But no matter how it is glossed, the 

ouroboros that eats itself is an unforgettable image of the continuous recirculation of the monad: 

it begins as one thing, attacks itself, falls into its own mouth, and then—when nothing is left 

except the bloody mouth, and the intestines are inverted in an impossible topology—it vomits 

out its own chewed insides. That pool of flesh is the monad again, even more rigorously single. 

The ouroboros is the relentless search for perfect self–coincidence that dogs alchemical thinking. 

 These thoughts of horrible destruction and partial sexuality are threads that run through 

alchemy. They are the inescapable result of giving bodies and souls to numbers: after all, what 

could be more monstrous, more formidably inhuman, than the number one itself, the birthplace 

of the universe and the moment of its destruction?

2

 After one comes two. Two is really all painting needs: a color or a texture, and something 

that can stand opposite to it. The history of painting is full of pictures that take their energy from 

the primordial contrast of light and dark: a brilliant angel bursts in on a saint who studies in the 

darkness; a woman sits alone in a dim room, looking at her reflection by the light of a guttering 

candle. Just as many pictures make use of the less fundamental contrasts between warm and 

cool, above and below, smooth and rough. The twentieth–century painter Adolf Gottlieb finally 

reduced all those possibilities to the elementary contrast of two shapes. Above, a smooth and 

glowing reddish sphere; below, a hacked and splintered black tangle of paint.xv 

 The dyad is universal, and rarely achieves such a pitch of drama. In everyday occurrence 

it is just one mark to the side of another, or a green near a yellow. Any two marks are a dyad. 

From the Venetian Renaissance onward, painters have made use of a convenient contrast 
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between warm and cool in order to paint as efficiently as possible. A Venetian painter might 

begin by laying down a thin reddish–brown undercoating, the imprimatura, over the whole 

surface of the canvas. Then, to paint a sky, he would cover the imprimatura with translucent 

layers of cool paint—say Ultramarine Blue, mixed with Lead White. The hills would be warm by 

contrast—say a tan Ochre. The object was never to let the two clash into a child’s version of sky 

and ground, but to keep the reddish–brown imprimatura visible so that it could soften and blend 

them into a common background. The miracle of the method is that it is so simple: even a few 

careless marks will make a convincing landscape if the viewer steps back far enough to let the 

colors soften and merge. Colorplate 4 is a small detail from a seascape.xvi The artist, Alessandro 

Magnasco, is a wonderful and eccentric painter from the time of the alchemists. He was 

captivated by scenes of failing light and engulfing darkness, and his paintings often have spectral 

lights flashing in deep twilight. This is the crucial portion of one painting, where a warm sky 

meets a cool, windy sea. Everything above this passage is scudding clouds and sunset glow, and 

everything beneath is dark turmoil. The earth is in tumultuous disarray: waves are whipped up, 

trees lash back and forth, the weather is changing. Originally the painting would have been even 

wilder, but like so many paintings it was relined (the canvas was removed and a fresh one put in 

its place), so much of the paint has been pressed flat.xvii (Relining is a very common procedure, 

and it is a fair guess that most major paintings done before the twentieth century have been 

relined. Ask the staff in the museums you visit which are which, and you will be able to see how 

much damage was done. In the case of Magnasco’s painting, it helps to imagine a more 

corrugated and less glossy surface.) 

[Ed: insert colorplate 4 so that it faces the following passage. 

There is no ¶ break here.]

Underneath the layers of paint is a light tan imprimatura, visible just to the left of the boat among 

the flecks of white foam. It’s important to see the imprimatura first: when artists set out to copy 

paintings, they search for the places where the imprimatura is most obvious, so they can match 

its original color. Here it is clearest to the left of the rudder, where there is an especially strong 

line of white sea–spray. Just underneath the spindrift is the neutral brown of the imprimatura, left 

entirely uncovered. Once you have seen it, the color of the imprimatura shines through 

everywhere: it tints the entire middle third of this detail, softening the colors into a mirage of 
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mists and vapors. For the sky Magnasco used a warm tone—Lead White, with touches of Naples 

Yellow, blue, Vermilion, and browns—and for the sea, a cool tone—Ultramarine, with touches of 

browns. (Magnasco was not one of the painters who used only a few colors. This is real 

polychromy: within the small compass of this detail, there is purple on the hill, and an orange 

just above the boat; the painting has perhaps a dozen pigments in all.) 

 The warm sky descends onto the horizon, and the cool sea rises up toward it. They do not 

meet in a line but in a blur, and they cross and overlap. There is some blue–green underneath the 

rose paint of the sky, and also blue–green over the sky color: at the left, closer to the horizon, are 

five or six hairstreaks of blue lying on the rose. In the ocean, the two basic tones are much more 

tangled, and sky colors come flooding down over the roughened horizon, as if the air could dilute 

the ocean, or the ocean could evaporate into the sky. Near the center of this detail, there are two 

very thick, short horizontal strokes, one a fingerbreadth above the other: the upper one is rose, 

and the lower one blue. Even at the bottom where the darkness is swallowing the light, 

Magnasco has put faint swirls of sky–color into the wet ocean–color. When painters work this 

way, they tend to have two brushes in their painting hand at once, one for each color. That way 

they can switch back and forth with the speed of a thought, alternating until the two colors are 

perfectly mingled. One of Magnasco’s biographers called this method painting “by 

dabbing” (dipingere di tocco), and there are quick touches and streaks throughout the picture.xviii

 Even in this little extract from one painting, there is an uncountable complexity of marks

—a diaphanous conversation between light and darkness, one that can never end because the two 

are as inextricably woven as waves of light. At the same time the painting is beautifully simple, 

because it is easy to say what the paint is about. In a single phrase: it is light, talking to darkness

—a dyad.xix 

 Because the dyad is one thing with another thing, side by side, it has also been called the 

“source of distance and inequality.”  Before there were two things, nothing could be separate 

from anything else, and nothing could be unequal. With the dyad, all that changes. “Distance and 

inequality”  are the words of Iamblichus, an author credited with the best treatise on numerology, 

the fourth century A.D. Theology of Arithmetic. Iamblichus also thinks that the dyad has no 

shape: it is not yet quite an object in its own right, as three, four, and the other numbers are. The 

reason has to do with the way the Greeks arranged numbers into grids and piles of dots, which 
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they called “triangular numbers,”  “square numbers,”  and so forth. Sixteen, for example, is a 

square number:

•      •      •      •

•      •      •      •

•      •      •      •

•      •      •      •

By that logic, the dyad has no shape, since it is only a dotted line with two dots:

 •     • 

Because the dyad does not command an area of any sort Iamblichus calls it “indefinite and 

formless.”xx Like the monad, it is a singleness, but it appears also as a doubleness. The 

alchemists, always looking for sexual parallels, saw in that halfway condition an incomplete 

sexual fusion: what is double is either on the way to becoming one, or on the point of dividing 

into numberless pieces.

 This is the discourse that lies behind the founding alchemical pair of sulfur and mercury. 

At least from the time of Arabic alchemy, and in the West from the twelfth century, sulfur was 

paired with mercury as the two fundamental constituents of matter.xxi The beginnings of that idea 

are lost, just as the origins of trichotomy and tetratomy.xxii In most Western alchemy sulfur and 

mercury are known by long lists of synonyms that at first make the treatises bewildering to read. 

The two are called—in a list made by a modern scholar—“Osiris and Isis, sun and moon, Sol and 

Luna, brother and sister, masculine and feminine, active and passive, giver and receiver, seal and 

wax, fixed and volatile, wingless lion and winged lioness, lion and eagle,”  sun-tree and moon-

tree, yellow and blue.xxiii Sulfur is also oil, crocus, soul, and “all–nature,”  and mercury is phlegm 

(meaning distilled liquid).xxiv In Indian alchemy the list of synonyms is just as large, and it is 

called the Twilight Language (sandhya bhasya).xxv Learning those undependable names is part 

of the novice’s initiation into alchemy, and it quickly becomes clear that no meaning is the single 

best one. 

 The dyad is fundamentally male and female, but it is also every conceivable opposite that 

belongs together: knowledge and ignorance, good and evil, Gnostic light and darkness.xxvi The 

key is that the opposites are true to the principle of opposition: they are not some arbitrary pair 

like salt and pepper, set up by convention, but the concept of pairing itself: sulfur is to mercury 
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as husband is to wife. One flies (meaning it can be boiled off), and the other sits (heat does not 

move it). One burns, the other does not. One is porous, the other is not. One can be smashed, the 

other cannot. In each case the qualities of sulfur and mercury complement one another and make 

a perfect union, so that the dyad is never an arbitrary pair. It can represent anything in the world, 

but it is always the universal underlying principle of opposition.

 Two marks, side by side on a canvas, make a dyad. Something about them is closed or 

finished, and they seem to create a universe between them. This is true of any two marks, 

whether they are painted on paper or etched into a rock face. Any two marks, seen together and 

without any distractions, will appear complete in themselves, as if they were a whole language in 

two words. “Male”  and “female”  may be the deepest names we can give to them, but any will do. 

And as Iamblichus says, the dyad will also appear unequal or unstable. Merely because the 

marks are different they will conjure the thoughts of separation, difference, and singleness, as if 

they were two unique individuals who could never be exactly equal. Unless they are 

mechanically balanced, two marks will suggest inequality, and all the dynamics of relations that 

go into being human. 

 It may seem that I am reading too much into a pair of marks, but that is only so if we 

decline to look closely and think openly about what we see. The beginnings of pathos, 

domination, loneliness, instability, and love are all present in the most careless and accidental 

pair of marks—say the two minuscule bars of blue and rose in Magnasco’s sea. The blue tilts 

slightly upward, and has a little curve to it, and the rose is lenticular, and has a tiny echo to its 

left. They are a perfect pair and a whole, and yet they can never be balanced: that is the dyadic 

relation in miniature. It contains the seeds of any human relation. The dyad is a new unit but it is 

also formless incipience and incompletion—as if it must divide, because anything that is two 

must become one or three.

3

 From here the doctrines multiply. The monad and dyad are wonderful starting places for 

meditating on the relation of substances, and on relation in general, but it was never easy for the 

alchemists to explain how all substances are comprised of just sulfur and mercury. The 

sixteenth–century visionary Paracelsus is conventionally, but unjustly, credited with introducing 

a third principle to help bring sulfur and mercury together: salt, the “double saline mediator,” 
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which is sometimes written as Y, as if to imply that two things fuse into a third. In the 

Renaissance sulfur, mercury, and salt became the tria prima, the three first principles. In books 

they are represented as the alchemical triangle, sometimes constructed from three serpents. With 
three principles instead of two, the associations at once become much more dense. Alchemists 

who were interested in spiritual and religious meanings quickly baptized them the “three 
hypostatical principles”  (principia; in Arabic, arkn) of body, soul, and spirit, bringing them 

perilously close to the Christian Trinity. Other alchemists found ways of squeezing the four 
Greek elements of water, air, fire, and earth, so they would fit the new Trinity. As in all number 

symbolism, schemata were trimmed as best they could be to match the new regime:
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 Mercury sulfur Salt

metallicity, liquidity inflammability uninflammability
volatile, unchanged 

in fire
volatile,  changed found in the ashes

Holy Spirit God the Father Jesus Christ
spirit soul body
water air and fire earth 

phlegm fat ash 

The rearrangements and substitutions among the triads produce an almost uncontrollable 

plethora of meanings, and alchemists never stopped rearranging them.xxvii  The triad has a 

burgeoning usefulness, as opposed to the empty monad and the irresolute dyad. Once there are 

three, there is structure: there can be pictorial compositions made of triangles, families made of 

more than just husband and wife, Christian theologies, and whole natural histories, each more 

interesting than the simple dichotomy of opposites. 

 In post–Renaissance alchemy substances were often thought to be made of sulfur, 

mercury, and salt, or of the three principles together with the metals copper, iron, tin, lead, and 

gold. The Renaissance alchemist called Basil Valentine classifies gemstones this way: diamond, 

he says, is made of “fixed coagulated mercury,”  while rock crystal is only made of ordinary 

mercury (Mercurio vulgi). Ruby is composed of the “tincture of mars”  (Tinctura Martis) or 

“sulfur of iron,”  emerald is the sulfur of Venus, granite the “soul of Saturn”  (Anima Saturni), and 

sapphire is composed of sulfur and the “tincture of the moon” (Tinctur Lunæ).  These are all 

beautiful ways of thinking about gemstones, and they have their share of truth. Leonhardt 

Thurneysser von Thurn, a disciple of Paracelsus, wrote a monstrously long treatise classifying 

varieties of parsley and other garden plants by noting the exact proportion of sulfur, mercury, and 

salt that produce each one. He goes in exhaustive detail through every possible medicinal use and 

property that they might possess, and explains them all in terms of the three principles. The plant 

in Figure 1 is called oppopanacis, and it has six parts of sulfur, two of salt, and four of mercury 

(as Leonhardt notes at the top right). Using sulfur, salt, and mercury, the whole wide world could 

be built out of three common parts.
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 The quaternary relation, or tetrad, can spring from any of the sets of three. John Dee 

imagines fourfoldness as something that “flows”  from the monad, in the way that the point at the 

center of the cross can be extended into its four arms. He calls this kind of addition and 

subtraction “mechanics”: just as “geometricians teach that a line is produced by the flowing of a 

point [LINEAM, EX PVNCTI FLVXV],”  so “our lines signifying the elements are produced by the 

continuous fall of drops that become a flow [quasi FLVXV].” xxviii We are to imagine the 

corporeal numbers, pouring themselves into new shapes, and it could also be an image of the 

liquidity of paint, smearing a point into a line, pushing a line into a cross.  A tetrad can also be 

made of two dyads, or a triad and a monad, and any such combination will reverberate—an 

alchemical term—with the qualities of its constituents. One tetrad, therefore, may be utterly 

unlike another.

 To alchemists, the four elements are everywhere. The medieval writer Marius analyzes 

milk in order to show that even fluids can contain all four of the classical Greek elements earth, 

air, fire, and water. If milk is whipped, cream appears at the top, and if the remainder is put in a 

jar, it will separate into whey and water. Then if the whey is burned, ashes will remain. The 

experiment yields the four constituent products of milk: butter from the cream, water, fire, and 

ashes from the whey, and they translate into air, water, fire, and earth. The butter is air, Marius 

insists, because it can nourish fire. Milk contains a little fire, both because it warms the body and 

because the whey burns. Eggs have also been subjected to this quadrature. The shell is the earth, 

the white water, and the yolk fire, for three different reasons: the shell is chalky, so it must be 

earth; the white is fluid, so it is water; and the yolk is fire, since it’s yellow. That leaves air 

unaccounted for, and according to one alchemical text it can be found in the two membranes that 

separate the other three parts of the egg. The inner membrane between the yolk and white is 

more tenuous, in keeping with its closeness to fire, and the outer membrane between the white 

and the shell is farther from fire and closer to earth. Hence an egg contains earth, water, fire, 

“upper air”  and “lower air.”  Although many creatures lack one or another of the elements—

according to where and how they live—humans are usually said to be made of all four.
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 Another example, more neatly worked out than eggs or milk, explains why a log has all 

four elements. When a log burns in the fireplace, the flame seems to grow from the wood itself, 

like fiery leaves. (Some writers noticed that if fire is the child of wood, then it is an ungrateful 

progeny, since it also eats away at the wood until nothing remains save piles of white ash.) Green 

wood also hisses, and weeps tears of water and sap. Smoke rises and dissolves into air, and 

sometimes steam can be seen escaping or condensing on nearby windowpanes. There is a great 

quantity of this unseen spirit: Van-Helmont noted that “sixty-two pounds of oak charcoal yield 

one pound of cinders,” so the rest must be “woody spirit.”

 In modern chemistry, we could say that the hydrocarbons in the wood decompose, with 

the hydrogen combining with oxygen to yield water and the carbon remaining behind. But that 

description would have been too simple for the alchemists, because it goes against the richness of 

experience. In alchemical thinking there are four substances working together to destroy the log: 

fire, earth (as the wood itself), water, and air. It is also possible to evade the Greek quaternity and 

think of the burning log as three things instead of four: a combustible element in wood, an 

element that can be vaporized, and an element that can neither be burned nor vaporized. 

Paracelsus thought that those were sulfur, mercury, and salt respectively, so that wood is 

composed of a certain mixture of three elements instead of four. 

 This kind of reasoning is rooted in the human imagination, and it continued right up to 

the brink of modern chemistry. According to proponents of the disproved “phlogiston theory,” 

fire exists in an invisible combined state (phlogiston) and a visible uncombined state (common 

fire). Burning a log is liberating phlogiston, and revealing both the fire and the remaining 

substance. Hence the phlogiston theory, which stands at the threshold of chemistry, can be 

understood as a further reduction of the number of elements in the log. At first it was four, in the 

system used by the Greek and Arabic writers, then it was three, in some treatises of Renaissance 

alchemy, and finally two, in the eighteenth-century phlogiston theory. 

 It seems as if the quaternion, as it was called, is an especially sturdy number. Jung 

proposed four colors as the standard alchemical sequence: black, white, yellow, and red. In 

Greek natural philosophy, the four elements—earth, air, fire, and water—have four associated 

qualities—moist, dry, hot, and cold. (The alchemists call them qualitates.xxix) The four elements 
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do not correspond exactly to the four qualities, so the arrangement is sometimes imagined as a 

square of elements with sides that are qualities:

Many things make sense with the help of this diagram. Fire is hot and dry, water is cold and 

moist. When earth (meaning anything in and on the earth) is heated, it becomes dry and catches 

fire. When air becomes too moist, it rains as water. The inscribed square shows that grease is 

cold, since it is a little more like earth, and oil is moist, since it is nearer to air. To the English 

mystic Robert Fludd, air is “dense and crass”  fire, water is dense air, and earth is dense water, 

giving the square a circulating motion.xxx The Greek way of thinking is comforting and circular. 

The quaternion corresponds to the four elements, the four qualities, and to many other sets of 

four: 
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the four seasons

the four Evangelists (Mark, John, Matthew, 

Luke)

the four sacred animals (lion, eagle, man, 

and cow)

the four kinds of substance (animals, plants, 

metals, and stones)

the four kinds of animals (those that walk, 

swim, crawl, and fly)

the four sorts of stones (precious, light, hard, 

opaque)

the four ages of man (infantia, adolescentia, 

maturitas, senectus)

the four winds (Eurus, Zephirus, Aquilo, 

Auster)

the four humors (sanguine, melancholic, 

phlegmatic, choleric)

the four temperaments or 

“complexions” (vivacity, gaiety, 

nonchalance, and slowness)

the four movements of nature (ascendant, 

descendent, horizontal, and circular)

the four terms of mathematics (point, line, 

plane, space)

the four terms of metaphysics (being, 

essence, potential, and action)

the four moral virtues (prudence, justice, 

temperance, and power)

the four rivers of Eden (Physon, Gihon, 

Hiddekel, Euphrates)xxxi



The problem, of course, is that the same kind of list can be made for two, three, four, five, six, 

seven, and twelve. The Christian Trinity is resilient, but the Greek system of four elements is 

almost designed to be disassembled, especially when it has to somehow accommodate the three 

principles.xxxii Simpler accounts solve the discrepancy by fiat: thus an anonymous eighteenth–

century treatise on the “powder of projection”  declares that salt is dry, sulfur hot, and mercury 

both cold and humid, so that the four Greek qualities hot, dry, cold, and humid are squeezed into 

the primary trinity.xxxiii But even though sleight of hand can solve the problem by erasing one 

system or another, the choice between four Greek elements and three principles was a serious 

one. 

 The diagram of elements and qualities is also vulnerable when it comes to unusual 

substances. Anyone who has had mercury in their hands, and felt its curious weight, has been 

drawn to reflect on the nature of liquids. Mercury is like water, and yet it is like metal. Mercury 

poses severe problems for the stability of the square, since it is both moist and dry, both water 

and earth. On the square, that translates into a torsion that breaks the diagram entirely. Mercury’s 

many names reflect the alchemists’ bewilderment: it was called quicksilver (meaning “living 

silver”), dry water, living water.xxxiv  “Living water”  (aqua vitae) also meant alcohol, a most 

wonderful water since it burns. A glass of alcohol is indistinguishable from a glass of water, but 

it burns with a cold flame, as befits something cold and moist. Aqua vitæ therefore collapses the 

square of elements into a triangle, by pulling together the opposite vertices of fire and water. 

 All of these strange substances tear at the neat diagram, dismantling it in favor of a 

simpler form—say a triangle, or a straight line. In that way, the alchemists worked backwards 

from tetrads to triads and dyads, to the unary Stone itself:

•      •      •      •

•      •      •

•      •

•

 Because sulfur, salt, and mercury are a mystic reflection of the Trinity, they are also one. 

“In the profound depths of the nature of mercury is sulfur”  is a saying attributed to bir.xxxv Basil 

Valentine’s Triumphal Chariot of Antimony  sings the praises of antimony in such a way that it 
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begins to appear as if it is the Stone itself. Antimony “combines the virtues”  of all precious 

stones, he writes, and it can be prepared so it becomes “a true Stone.”xxxvi Just as the theology of 

arithmetic can become monotheistic, alchemy can become monolithic—in the literal sense of 

that word, “one stone.”  Paracelsus helped along these confusions by claiming that earth, air, fire, 

and water are each composed of the three principles of sulfur, mercury, and salt, but that each 

principle is different in each element (air’s sulfur is not the same as water’s sulfur). A little math 

suggests that implies there are twelve principles, or perhaps an infinite number, if they change in 

every substance.xxxvii

 Jung supported his sequence of four color stages by reducing more complicated texts to 

their “fundamental”  four stages black, white, yellow, and red (nigredo, albedo, citrinitas, 

rubedo). Many alchemical texts do not keep to the four-step sequence, and it is also common to 

find black, white, red, or black, white, green (viriditas), red, or an indefinite number of cycles, or 

no color identifications at all.xxxviii  Even the 4-3-2-1 sequence is often only wishful thinking on 

the part of readers and alchemists. A modern work, John Read’s Prelude to Chemistry, proposes 

such a sequence:xxxix

 

 Four elements Three principles Two opposites One stone

Earth
Spirit

Air
Body

Moon
Tincture

Fire
Soul

Sun

Water

This tempting simplification, first proposed by MichaSdziwój in 1604, has been repeated in 

several texts.xl But such a simple reduction is rare. The alchemists are usually much more deeply 

confused or uncertain. Four is close to the limit of what the imagination can hold, and 

quadripartite schemata tend to become unstable and collapse.

•
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 The alchemists also had stories about the numbers seven (the metals) and twelve (the 

months of the year), but the trail becomes fainter after the quaternity. The periodic table that 

clogs our imagination of substances is the end of these exfoliating fantasies. Its very length 

makes it immune to allegory, since it is impossible to concoct personal stories for all the 

elements.xli  Primo Levi’s poetic novel The Periodic Table achieves a partial imaginative 

rethinking of the elements, including several alchemical episodes. He has stories to tell about 

most of the common elements, but he cannot bring the entire periodic table into the life of the 

imagination, and he says nothing about the awkward polysyllabic elements that crowd the end of 

the table.xlii Perhaps a precondition for modern science is a robust autoimmunity to all forms of 

allegorical meaning.xliii

 To a modern reader, the forest of alchemical substances and symbols seems more difficult 

to learn than the periodic table, but in practice it is somewhat easier. Though alchemists also 

worked with a large number of substances, they did not have words or symbols for all of 

them.xliv  The obscure synonyms and symbols that make it so difficult to understand books of 

alchemy are not endless, and a few common ones are used most of the time.xlv Some of the basic 

alchemical symbols have been in use since earliest antiquity. The elegant Greek elemental 

symbols (which may have an Egyptian origin) are the most universal: fire f and air F tend 

upward, and water d and earth g downward. They can be superimposed into a kind of star of 

David, with a horizontal line across the middle D  meaning all the elements in balance. The 

symbols for the planets are also ancient, and like the astrological signs they may have begun in 

Egypt. Some may be pictographs: according to tradition Saturn’s scythe, which he used to 

castrate his father Cronos, is visible in his sign T.xlvi Mars’s sign may be a picture of his shield 

and spear  O, and Venus’s looking-glass is supposedly depicted in her sign  I. It seems that four 

of the seven planets had metallic associations from earliest antiquity (Sun = gold, Moon = silver, 

Saturn = lead, Mars = iron), but Jupiter’s identification with tin, Venus’s with copper, and 

Mercury’s with quicksilver were undecided until relatively late.xlvii  Those are the indispensable 

symbols, and there are about two dozen others that are common in the texts.

 Some are simple pictures. Sand, for example, is written as a pyramid of dots \   and ¶ 

means hart’s horns. Others are made of the initials of names, such as a fused C for balneum 

Mariæ (the double boiler), M for “quintessence,”  three long V for substances that have layers 
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(stratum super stratum), and ª for extract of coral. The commonest signs give rise to many 

related ones. Thus Venus I provides the model for the sign of mercury A (with two arcs atop the 

circle), and also for cinnabar i (the mirror inverted), sulfur S (with a triangle instead of a circle), 

tartar } (with a square instead of a circle), potash R (with the top of the square deleted), and a 

dozen others. The dotted circle of gold L becomes salt G when a line is put through it. Some 

alchemists saw that as a symbol of the earth that is in salt. Further alterations give saltpeter : (salt 

on its side), verdigris ≈ white vitriol ç blue vitriol Ω green vitriol √ lye ∫ ammonia µ soda ≤ 

and a host of others. In this way both the number of symbols is kept within bounds that can 

be easily memorized, and each one can have a personality and not just a set of sterile statistics 

like our modern chemicals. A glance at one of the huge catalogues put out by modern chemical 

suppliers—one that I receive lists 33,000 chemicals—shows how impossible it is to have even 

fleeting acquaintance with the number of substances that are commercially available. Alchemists 

preserved themselves from conceptual infinity by limiting names and symbols.

 Oil paints are also a limited domain whose names be slowly be learned.xlviii  Given 

enough time, each color gets its own personality, and the sum total of all pigments acquires a 

kind of familial feel. Payne’s Grey is the cold, undependable grey that tints everything with the 

color of blue steel. Malachite and Emerald Green are also cold, but even they are friendly in 

comparison with the sour stain of Viridian, which leaches its bitter tone into every color it 

touches. Among the blues, Cobalt and Cerulean Blue are light and airy, and Ultramarine is 

watery and lush. Azurite is the rich blue–green that makes a limpid summer sky when it’s mixed 

with white. Few people beside artists know about oil colors. Even art historians and critics do not 

recognize them when they encounter them in pictures. They call them “red,”  “blue,”  or “yellow” 

and they invent adjectives to describe them—“rust colored,”  “tangerine,”  “cream–colored.”  That 

is a little like going to a party and not remembering anyone’s name. For painters, the colors are 

old friends. If you’re a German painter, Vermilion is Zinnober: it can never be anything else, just 

as your friends and relatives cannot have arbitrary names. It’s not difficult to learn the basic 

pigments; I have given a number of them in this book, and a few visits to a painter’s studio can 

help. They are the family whose conversations echo back and forth in paintings of all centuries. 

(Normally their names are not capitalized. I have capitalized them in this book to emphasize their 

individuality: to a painter they are not generic terms, but very particular characters.)
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 It is similar in chemistry, where chemists will recognize the typical colors of burning 

copper or zinc (its flame is greenish–white), and the rainbow colors of the sulfides and 

ferrocyanides. But it is not possible to go too far with colors in chemistry or alchemy, because 

they are infinite and infinitely deceptive. Alchemists sometimes used the four colors Jung names, 

especially to talk about ideas like purity, perfection, and death; but much more often they worked 

with a continuous rainbow of hues, and they delighted in whatever colors the substances could 

yield. The peacock’s tail (cauda pavonis) was a good sign, and seeing all the colors of the 

rainbow at once is not unusual in alchemical experiments.

 The twilight of lesser–known pigments (Manganese Violet, Scarlet Vermilion, Egyptian 

Blue, Ultramarine Ash, Woad) is a perennial siren to painters who feel they need to explore the 

dim outlying parts of the spectrum. Generally, though, painters settle for favorite groups of 

colors, and work with them to the exclusion of many others. They become faithful to certain 

combinations, and to certain manufacturers, and most painters can talk at length about their 

accustomed pigments. Usually only salesmen know the entire range of any company, and only 

conservators and restorers know the even wider domain of historical pigments. The infinity of 

paints, like the infinity of substances, is limited by what the imagination can populate with 

personality. Each paint needs to have its particular feel, its quirks and idiosyncrasies, or it cannot 

take its place in the mixtures and blendings that lead from the dyad through the triad and the 

qaterniad, and then back to the one.
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