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It is well known that several important Greek thinkers subscribed to the view that the physical world is composed of four “elements”, namely Earth, Air, Fire and Water. This position was propounded by Plato in Timaeus (put in the mouth of Timaeus as a “likely story” or “plausible account” (). There, the four elements are associated with four of the Platonic solids: cube, octahedron, tetrahedron and icosahedron respectively. Aristotle identifies these as the four sub-lunar elements many times, adding also the quintessence, aether, for the Sun, stars, planets, and moon. Empedocles also famously postulates that the elements are this quartet.
At a quick glance, such a view may strike the modern reader as hopelessly naïve and even childish. Modern science has discovered over one hundred elements, and even if the Greeks did not have access to most of them, how could they think that merely four could possibly suffice to account for the tremendous variety of physical kinds they were familiar with? This leads to a puzzle: if these thinkers were so astute, how could they adopt such a clearly inadequate view?
In this short note, I merely want to point out how unjust and incorrect such a position is. An obvious and charitable reading of these texts can attribute to them a view that is both plausible and actually in complete agreement with modern science. Indeed, only such a reading can withstand scrutiny.
The first thing to note is that both Plato and Aristotle were concerned to account for “elemental change”. Prototypical examples would be water turning into air when boiled; air into water when rain occurs; and earth turning into fire when a log is burned. For Plato, these changes were somehow to be tied to the geometrical shapes that make up the elements being rearranged. In fact, Timaeus makes a conceptual and linguistic distinction between changes among water, air and fire and changes between any of these three to earth. I here reproduce a rather long but relevant passage from Timaeus from the translation by W. R. M. Lamb. The reader is urgently advised to avoid the Jowett translation (and all those that derive from it): in this section in particular Jowett unaccountably simply omits many of the key parts of the passage, so one could not possibly understand what Plato has in mind:
Timeaus: The foregoing part of our discourse, save for a small portion, has been an exposition of the operations of Reason; but we must also furnish an account of what comes into existence through Necessity. [48a] For, in truth, this Cosmos in its origin was generated as a compound, from the combination of Necessity and Reason. And inasmuch as Reason was controlling Necessity by persuading her to conduct to the best end the most part of the things coming into existence, thus and thereby it came about, through Necessity yielding to intelligent persuasion, that this Universe of ours was being in this wise constructed at the beginning. Wherefore if one is to declare how it actually came into being on this wise, he must include also the form of the Errant Cause, in the way that it really acts. To this point, therefore, we must return, [48b] and taking once again a fresh starting point suitable to the matter we must make a fresh start in dealing therewith, just as we did with our previous subjects. We must gain a view of the real nature of fire and water, air and earth, as it was before the birth of Heaven, and the properties they had before that time; for at present no one has as yet declared their generation, but we assume that men know what fire is, and each of these things, and we call them principles and presume that they are elements of the Universe, although in truth they do not so much as deserve to be likened with any likelihood, [48c] by the man who has even a grain of sense, to the class of syllables. For the present, however, let our procedure be as follows. We shall not now expound the principle of all things—or their principles, or whatever term we use concerning them; and that solely for this reason, that it is difficult for us to explain our views while keeping to our present method of exposition. You, therefore, ought not to suppose that I should expound them, while as for me—I should never be able to convince myself that I should be right in attempting to undertake so great a task. Strictly adhering, then, [48d] to what we previously affirmed, the import of the “likely” account. I will essay (as I did before) to give as “likely” an exposition as any other (nay, more so) regarding both particular things and the totality of things from the very beginning. And as before, so now, at the commencement of our account, we must call upon God the Saviour to bring us safe through a novel and unwonted exposition [48e] to a conclusion based on likelihood, and thus begin our account once more. 
We must, however, in beginning our fresh account of the Universe make more distinctions than we did before; for whereas then we distinguished two Forms, we must now declare another third kind. For our former exposition those two were sufficient, one of them being assumed as a Model Form, intelligible and ever uniformly existent, [49a] and the second as the model's Copy, subject to becoming and visible. A third kind we did not at that time distinguish, considering that those two were sufficient; but now the argument seems to compel us to try to reveal by words a Form that is baffling and obscure. What essential property, then, are we to conceive it to possess? This in particular—that it should be the receptacle, and as it were the nurse, of all Becoming. Yet true though this statement is, we must needs describe it more plainly. [49b] That, however, is a difficult task, especially because it is necessary, for its sake, to discuss first the problem of fire and its fellow elements. For in regard to these it is hard to say which particular element we ought really to term water rather than fire, and which we ought to term any one element rather than each and all of them, while still employing a terminology that is reliable and stable. How, then, shall we handle this problem, and what likely solution can we offer? First of all, we see that which we now call “water” becoming by condensation, [49c] as we believe, stones and earth; and again, this same substance, by dissolving and dilating, becoming breath and air; and air through combustion becoming fire; and conversely, fire when contracted and quenched returning back to the form of air and air once more uniting and condensing into cloud and mist; and issuing from these, when still further compressed, flowing water; and from water earth and stones again: thus we see the elements passing on to one another, as it would seem, [49d] in an unbroken circle the gift of birth. Accordingly, since no one of these ever remains identical in appearance, which of them shall a man definitely affirm to be any one particular element and no other without incurring ridicule? None such exists. On the contrary, by far the safest plan in treating of these elements is to proceed thus: Whatsoever object we perceive to be constantly changing from one state to another, like fire, that object, be it fire, we must never describe as “this” but as “suchlike” , nor should we ever call water “this” but “suchlike” nor should we describe any other element, as though it possessed stability, [49e] of all those which we indicate by using the terms “this” and “that”  and suppose ourselves to refer to a definite object. For such an object shuns and eludes the names “this” and “that” and every name which indicates that they are stable. Thus we must not call the several elements “these” , but in regard to each of them and all together we must apply the term “suchlike” to represent what is always circling round: thus we shall call that which is constantly “suchlike” by the name of fire, and so with everything else that is generated. But that “wherein” they are always, in appearance, [50a] coming severally into existence, and “wherefrom” in turn they perish, in describing that and that alone should be employ the terms and “that” ; whereas, in describing what is “suchlike”—hot, for instance, or white, or any of the opposite qualities, or any compounds thereof—we ought never to apply to it any of these terms. 
But we must bestir ourselves to explain this matter again yet more clearly. Now imagine that a man were to model all possible figures out of gold, and were then to proceed without cessation to remodel each of these into every other, then, if someone were to point to one of the figures and ask what it is, [50b] by far the safest reply, in point of truth, would be that it is gold; but as for the triangle and all the other figures which were formed in it, one should never describe them as “being”  seeing that they change even while one is mentioning them; rather one should be content if the figure admits of even the title “suchlike”  being applied to it with any safety. And of the substance which receives all bodies [50c] the same account must be given. It must be called always by the same name; for from its own proper quality it never departs at all for while it is always receiving all things, nowhere and in no wise does it assume any shape similar to any of the things that enter into it. For it is laid down by nature as a molding-stuff for everything, being moved and marked by the entering figures, and because of them it appears different at different times. And the figures that enter and depart are copies of those that are always existent, being stamped from them in a fashion marvellous and hard to describe, which we shall investigate hereafter. For the present, then, we must conceive of three kinds,—the Becoming [i.e. matter that changes in time—T. M.], that “wherein” it becomes [i.e. space or place], and the source “Wherefrom” the Becoming [50d] is copied and produced [i.e. the world of eternal mathematical Forms]. Moreover, it is proper to liken the Recipient to the Mother, the Source to the Father, and what is engendered between these two to the Offspring; and also to perceive that, if the stamped copy is to assume diverse appearances of all sorts, that substance wherein it is set and stamped could not possibly be suited to its purpose unless it were itself devoid of all those forms which it is about to receive from any quarter. [50e] For were it similar to any of the entering forms, on receiving forms of an opposite or wholly different kind, as they arrived, it would copy them badly, through obtruding its own visible shape. Wherefore it is right that the substance which is to receive within itself all the kinds should be void of all forms; just as with all fragrant ointments, men bring about this condition by artistic contrivance and make the liquids which are to receive the odors as odorless as possible; and all who essay to mold figures in any soft material utterly refuse to allow any previous figure to remain visible therein, and begin by making it even and as smooth as possible before they execute the work.
 [51a] So likewise it is right that the substance which is to be fitted to receive frequently over its whole extent the copies of all things intelligible and eternal should itself, of its own nature, be void of all the forms. Wherefore, let us not speak of her that is the Mother and Receptacle of this generated world, which is perceptible by sight and all the senses, by the name of earth or air or fire or water, or any aggregates or constituents thereof: rather, if we describe her as a Kind invisible and unshaped, all-receptive, and in some most perplexing and most baffling way partaking of the intelligible, [51b] we shall describe her truly.
In so far as it is possible to arrive at the nature of this kind from the foregoing account, one may state it most correctly in this way. That part of it which is made fiery appears each time as fire, that which has been liquefied as water; and it appears as earth and air in so far as it receives copies of these. But let us investigate the matter by more exact reasoning, and consider this question. Does there exist any self-subsisting fire [ [51c] or any of those other objects which we likewise term “self-subsisting realities” ? Or is it only these things which we see, or otherwise perceive by means of bodily senses, that exist, possessed of sensible reality; beside which no other things exist anywhere or anyhow, and it is merely an idle assertion of ours that there always exists an intelligible Form of every object, whereas it is really nothing more than a verbal phrase? Now, on the one hand, it would be improper to dismiss the question before us without a trial and a verdict, and simply to asseverate that the fact is so; while, on the other hand, we ought not to burden a lengthy discourse with another subsidiary argument. [51d] If, however, it were possible to disclose briefly some main determining principle, that would best serve our purpose. 
This, then, is the view for which I, for my part, cast my vote. If Reason and True Opinion are two distinct Kinds, most certainly these self-subsisting Forms do exist, imperceptible by our senses, and objects of Reason only; whereas if, as appears to some, True Opinion differs in naught from Reason, then, on the contrary, all the things which we perceive by our bodily senses must be judged to be most stable. [51e] Now these two Kinds must be declared to be two, because they have come into existence separately and are unlike in condition. For the one of them arises in us by teaching, the other by persuasion; and the one is always in company with true reasoning, whereas the other is irrational; and the one is immovable by persuasion, whereas the other is alterable by persuasion; and of the one we must assert that every man partakes, but of Reason only the gods and but a small class of men. This being so, we must agree that One Kind [52a] is the self-identical Form, ungenerated and indestructible, neither receiving into itself any other from any quarter nor itself passing anywhither into another, invisible and in all ways imperceptible by sense, it being the object which it is the province of Reason to contemplate; and a second Kind is that which is named after the former and similar thereto, an object perceptible by sense, generated, ever carried about, becoming in a place and out of it again perishing, apprehensible by Opinion with the aid of Sensation; and a third Kind is ever-existing Place, [52b] which admits not of destruction, and provides room for all things that have birth, itself being apprehensible by a kind of bastard reasoning by the aid of non-sensation, barely an object of belief; for when we regard this we dimly dream and affirm that it is somehow necessary that all that exists should exist in some spot and occupying some place, and that that which is neither on earth nor anywhere in the Heaven is nothing. So because of all these and other kindred notions, we are unable also on waking up to distinguish clearly the unsleeping and truly subsisting substance, owing to our dreamy condition, [52c] or to state the truth—how that it belongs to a copy—seeing that it has not for its own even that substance for which it came into being, but fleets ever as a phantom of something else—to come into existence in some other thing, clinging to existence as best it may, on pain of being nothing at all; whereas to the aid of the really existent there comes the accurately true argument, that so long as one thing is one thing, and another something different, neither of the two will ever come to exist in the other so that the same thing becomes simultaneously [52d] both one and two.
Let this, then, be, according to my verdict, a reasoned account of the matter summarily stated,—that Being and Place and Becoming were existing, three distinct things, even before the Heaven came into existence; and that the Nurse of Becoming, being liquefied and ignified and receiving also the forms of earth and of air, and submitting to all the other affections which accompany these, [52e] exhibits every variety of appearance; but owing to being filled with potencies that are neither similar nor balanced, in no part of herself is she equally balanced, but sways unevenly in every part, and is herself shaken by these forms and shakes them in turn as she is moved. And the forms, as they are moved, fly continually in various directions and are dissipated; just as the particles that are shaken and winnowed by the sieves and other instruments used for the cleansing of corn fall in one place if they are solid and heavy, [53a] but fly off and settle elsewhere if they are spongy and light. So it was also with the Four Kinds when shaken by the Recipient: her motion, like an instrument which causes shaking, was separating farthest from one another the dissimilar, and pushing most closely together the similar; wherefore also these Kinds occupied different places even before that the Universe was organized and generated out of them. 
Before that time, in truth, all these things were in a state devoid of reason or measure, but when the work of setting in order this Universe was being undertaken, [53b] fire and water and earth and air, although possessing some traces of their own nature, were yet so disposed as everything is likely to be in the absence of God; and inasmuch as this was then their natural condition, God began by first marking them out into shapes by means of forms and numbers. And that God constructed them, so far as He could, to be as fair and good as possible, whereas they had been otherwise—this above all else must always be postulated in our account. Now, however, it is the disposition and origin [53c] of each of these Kinds which I must endeavor to explain to you in an exposition of an unusual type; yet, inasmuch as you have some acquaintance with the technical method which I must necessarily employ in my exposition, you will follow me. 
In the first place, then, it is plain I presume to everyone that fire and earth and water and air are solid bodies; and the form of a body, in every case, possesses depth also. Further, it is absolutely necessary that depth should be bounded by a plane surface; and the rectilinear plane is composed of triangles. [53d] Now all triangles derive their origin from two triangles, each having one angle right and the others acute; and the one of these triangles has on each side half a right angle marked off by equal sides [i.e. the isosceles right triangle], while the other has the right angle divided into unequal parts by unequal sides [this will be the 30°-60° right triangle]. These we lay down as the principles of fire and all the other bodies, proceeding according to a method in which the probable is combined with the necessary; but the principles which are still higher than these are known only to God and the man who is dear to God. [53e] We must now declare what will be the four fairest bodies, dissimilar to one another, but capable in part of being produced out of one another by means of dissolution; for if we succeed herein we shall grasp the truth concerning the generation of earth and fire and the mean proportionals. For to no one will we concede that fairer bodies than these, each distinct of its kind, are anywhere to be seen. Wherefore we must earnestly endeavor to frame together these four kinds of bodies which excel in beauty, and to maintain that we have apprehended [54a] their nature adequately. Now of the two triangles, the isosceles possesses one single nature, but the scalene an infinite number; and of these infinite natures we must select the fairest, if we mean to make a suitable beginning. If, then, anyone can claim that he has chosen one that is fairer for the construction of these bodies, he, as friend rather than foe, is the victor. We, however, shall pass over all the rest and postulate as the fairest of the triangles that triangle out of which, when two are conjoined, [54b] the equilateral triangle is constructed as a third. The reason why is a longer story; but should anyone refute us and discover that it is not so, we begrudge him not the prize. Accordingly, let these two triangles be selected as those wherefrom are contrived the bodies of fire and of the other elements,— one being the isosceles, and the other that which always has the square on its greater side three times the square on the lesser side.[footnoteRef:1]  [1:  That is, the 30°-60° right triangle. Because the square of the greater side the three times the square of the lesser, the squares sum to four times the square of the lesser, so the hypotenuse is twice the length of the lesser side.] 

Moreover, a point about which our previous statement was obscure must now be defined more clearly. It appeared as if the four Kinds, [54c] in being generated, all passed through one another into one another, but this appearance was deceptive. For out of the triangles which we have selected four Kinds are generated, three of them out of that one triangle which has its sides unequal, and the fourth Kind alone composed of the isosceles triangle. Consequently, they are not all capable of being dissolved into one another so as to form a few large bodies composed of many small ones, or the converse; but three of them do admit of this process. For these three are all naturally compounded of one triangle, so that when the larger bodies are dissolved many small ones will form themselves from these same bodies, receiving the shapes that befit them; [54d] and conversely, when many small bodies are resolved into their triangles they will produce, when unified, one single large mass of another Kind. So let thus much be declared concerning their generation into one another. 
In the next place we have to explain the form in which each Kind has come to exist and the numbers from which it is compounded First will come that form which is primary and has the smallest components, and the element thereof is that triangle which has its hypotenuse twice as long as its lesser side [i.e. the 30°-60° right triangle]. And when a pair of such triangles are joined along the line of the hypotenuse, and this is done thrice, by drawing the hypotenuses [54e] and the short sides together as to a center, there is produced from those triangles, six in number, one equilateral triangle [see Figure 1 below]. And when four equilateral triangles are combined so that three plane angles [55a] meet in a point, they form one solid angle, which comes next in order to the most obtuse of the plane angles. And when four such angles are produced, the first solid figure [i.e. the tetrahedron] is constructed, which divides the whole of the circumscribed sphere into equal and similar parts. And the second solid [i.e. the octahedron] is formed from the same triangles, but constructed out of eight equilateral triangles, which produce one solid angle out of four planes; and when six such solid angles have been formed, the second body in turn is completed. [55b] And the third solid [i.e. the icosahedron] is composed of twice sixty of the elemental triangles conjoined, and of twelve solid angles, each contained by five plane equilateral triangles, and it has, by its production, twenty equilateral triangular bases. Now the first of the elemental triangles ceased acting when it had generated these three solids, the substance of the fourth Kind [i.e. earth, the cube] being generated by the isosceles triangle. Four of these combined, with their right angles drawn together to the center, produced one equilateral quadrangle [i.e. a square, see Figure 2]; and six such quadrangles, [55c] when joined together, formed eight solid angles, each composed of three plane right angles; and the shape of the body thus constructed was cubic, having six plane equilateral quadrangular bases. And seeing that there still remained one other compound figure, the fifth [i.e. the dodecahedron] God used it up for the Universe in his decoration thereof [this is a remark about there being twelve constellations in the ecliptic].
 But as for the Kinds which have now been generated by our argument, let us assign them severally to fire and earth and water and air. To earth let us give the cubic form; for of the four Kinds earth is the most immobile [55e] and the most plastic body, and of necessity the body which has the most stable bases must be pre-eminently of this character. Now of the triangles we originally assumed, the basis formed by equal sides is of its nature more stable than that formed by unequal sides; and of the plane surfaces which are compounded of these several triangles, the equilateral quadrangle, both in its parts and as a whole, has a more stable base than the equilateral triangle. [56a] 
Wherefore, we are preserving the probable account when we assign this figure to earth, and of the remaining figures the least mobile to water, and the most mobile to fire, and the intermediate figure to air; and, further, when we assign the smallest body to fire, and the greatest to water, and the intermediate to air; and again, the first in point of sharpness to fire, the second to air, and the third to water. As regards all these forms, that which has the fewest bases must necessarily be the most mobile, [56b] since it is in all ways the sharpest and most acute of all; and it must also be the lightest, since it is composed of the fewest identical parts; and the second comes second in point of these same qualities, and the third third. 
Thus, in accordance with the right account and the probable, that solid which has taken the form of a pyramid shall be the element and seed of fire; the second in order of generation we shall affirm to be air, and the third water. Now one must conceive all these to be so small that none of them, [56c] when taken singly each in its several kind, is seen by us, but when many are collected together their masses are seen. And, moreover, as regards the numerical proportions which govern their masses and motions and their other qualities, we must conceive that God realized these everywhere with exactness, in so far as the nature of Necessity submitted voluntarily or under persuasion, and thus ordered all in harmonious proportion. 
From all that we have hitherto said about these Kinds, [56d] they will, in all likelihood, behave themselves as follows. Earth will keep moving when it happens to meet with fire and has been dissolved  by its acuteness, whether this dissolution takes place in pure fire or in a mass of air or of water; and this motion will continue until the particles of earth happen to meet together somewhere and reunite one with another, when they become earth again; for assuredly earth will never change into another form. But water, when broken up by fire or even by air, is capable of becoming a compound of one corpuscle of fire with two of air; [56e] and the fractions of air which come from the dissolving of one particle will form two corpuscles of fire. And again, when a small quantity of fire is enclosed by a large quantity of air and water, or of earth, and moves within them as they rush along, and is defeated in its struggle and broken up, then two corpuscles of fire unite to make one form of air. And when air is defeated and disintegrated, from two whole forms of air and a half, one whole form of water will be compounded.[footnoteRef:2] [2:  These ratios follow directly from the number of elementary triangles required to compose each of the three relevant Platonic solids.] 

[57a] Once again let us reason out their character in this way. Whenever any of the other Kinds is caught within fire it is cut up thereby, owing to the acuteness of its angles and of the line of its sides, but when it has been re-composed into the substance of fire it ceases to be cut; for the Kind that is similar and uniform is in no case able either to cause any change in, or to suffer any affection from, a Kind which is in a uniform and similar state; but so long as, in the course of its passage into another form, it is a weaker body fighting against a stronger, it is continually being dissolved. And again, [57b] whenever a few of the smaller corpuscles, being caught within a great number of larger corpuscles, are broken up and quenched, then, if they consent to be re-compounded into the shape of the victorious Kind, they cease to be quenched, and air is produced out of fire, and out of air water; but if they fight against combining with these or with any of the other Kinds, they do not cease from dissolution until either they are driven out to their own kindred, by means of this impact and dissolution, or else they are defeated and, instead of many forms, assume one form similar to the victorious Kind, and continue dwelling therewith as a united family. Moreover, it is owing to these affections [57c] that they all interchange their places; for while the bulk of each Kind keeps apart in a region of its own78 because of the motion of the Recipient, yet those corpuscles which from time to time become dissimilar to themselves and similar to others are carried, because of the shaking, towards the region which belongs to those corpuscles whereto they have been assimilated.
 Such are the causes which account for the generation of all the unmixed and primary bodies. But within these four Kinds other classes exist, whereof the cause must be sought in the construction of each of the two elemental triangles, each such construction having originally produced [57d] not merely a triangle of one definite size, but larger and smaller triangles of sizes as numerous as are the classes within the Kinds. Consequently, when these are combined amongst themselves and with one another they are infinite in their variety; and this variety must be kept in view by those who purpose to employ probable reasoning concerning Nature.[footnoteRef:3]  [3:  Timeaus, From: Plato. Plato in Twelve Volumes, Vol. 9 translated by W.R.M. Lamb. Cambridge, MA, Harvard University Press; London, William Heinemann Ltd. 1925.] 






Figure 1: Construction of an Equilateral Triangle







Figure 2: Construction of a Square
I have cited such a long piece of text because—as mentioned above—Jowett just leaves most of it out, and the Penguin edition whose translation is attributed to Donald Zeyl is really just an update of Jowett omitting the same key passages. There are several critical points in this passage to pay close attention to. First, Plato proposes that there are indeed exactly four fundamental sorts or kinds of matter. But at the same time, he insists that they are not substances or beings: they are rather truly characterized as types or sorts of things ( rather than “” or “”). The basic fundamental sorts are earth air fire and water. Timeaus has earlier (he seems to be referring to the passage that starts at 31b) said that these four sorts can all pass into one another in a cyclic fashion, but now he needs to correct and clarify that claim. At 53e he asserts:
We must now declare what will be the four fairest bodies, dissimilar to one another, but capable in part of being produced out of one another by means of dissolution; for if we succeed herein we shall grasp the truth concerning the generation of earth and fire and the mean proportionals.
and later at 54c makes the completely clear claim:
Moreover, a point about which our previous statement was obscure must now be defined more clearly. It appeared as if the four Kinds, [54c] in being generated, all passed through one another into one another, but this appearance was deceptive. For out of the triangles which we have selected four Kinds are generated, three of them out of that one triangle which has its sides unequal, and the fourth Kind alone composed of the isosceles triangle. Consequently, they are not all capable of being dissolved into one another so as to form a few large bodies composed of many small ones, or the converse; but three of them do admit of this process. For these three are all naturally compounded of one triangle, so that when the larger bodies are dissolved many small ones will form themselves from these same bodies, receiving the shapes that befit them; [54d] and conversely, when many small bodies are resolved into their triangles they will produce, when unified, one single large mass of another Kind. So let thus much be declared concerning their generation into one another. 
Here Timaeus makes an important distinction between different “elements” being “dissolved” into one another (this can happen between fire, air and water, since they are their outer surfaces made of the 30°-60° right triangles, which just need to be rearranged), while earth cannot be transmuted into the other three because its elementary triangles are of a different sort, namely isosceles. Nonetheless, every “particle” of every kind can be broken down into its primary triangles, and when so broken down is no longer earth, air, fir or water. This is easiest to see for the 30°-60° right triangles. If one were just floating along alone, it would obviously be incorrect to call it at the time “fire” or “air” or “water”, even though it may have come from a bit of water and will soon be part of a particle of fire. In this sense, the ultimate unchanging “things” or “beings” (“”) are the two sort of triangles: they never change. And earth, air, fire and water are just different arrangements or states of these fundamental objects. That why when water is being boiled and becoming air, you can’t properly characterize the substance at issue as either “water” or “air”: it is really a collection of 30°-60° right triangles in the process of being rearranged from a watery state into an airy state.[footnoteRef:4] [4:  This account should rightly remind one of Democritus’ atomic theory, according to which the atoms themselves never change shape, but merely get rearranged. But Democritus has an infinite number of different sorts of atoms in principle, corresponding to the infinite number of possible three-dimensional shapes, including shapes with hooks and eyes and so on. Timaeus (Plato) has confined himself to only two atomic 2-dimensional shapes: the 30°-60° right triangle and the isosceles right triangle, because these are the most beautiful.] 

Timaeus has much more to say about different mixtures of the three fundamental kinds, but we omit discussion of that as not immediately relevant.
For Aristotle, the explanation is even simpler: each element is characterized by two qualities: either wet or dry and either hot or cold. Earth is dry and cold; water is wet and cold; air is wet and hot; and fire is dry and hot. That allowed Aristotle to create a square of the four elements with each pair on a side having one characteristic in common. Elemental transitions were said to be easiest between adjacent elements and hardest across the diagonal, i.e. from earth to air or water to fire. The transition from water to air, for example, is easier because all that is needed is to heat the coldness into warmth. 
All of this is discussed, including criticisms of Plato’s account in Timaeus, in the second book of De Generatione et Corruptione (On Coming-To-Be and Passing-Away), especially chapters 3 and 4. Aristotle’s account is difficult: he says that Plato’s theory is imprecise due to his invocation of space or place and the “mother of becoming” (3291a 12-44), But Aristotle seems to postulate some sort of “prime matter” () to play a similar role. The first paragraph of chapter 3 is notable:
Since the elements are four in number, and of the four the pairings are six, but it is not in the nature of contraries to be paired with one another (it is impossible for one and the same thing to be both hot and cold, or, again, wet and dry), obviously the pairing of the elements will be four in number: hot and dry, and wet and hot; and, again, cold and dry, and cold and hot. And they are attached correspondingly to the apparently simple bodies, fire, air, water and earth. For fire is hot and dry, air hot and wet (for air is something like steam), water cold and wet, and earth cold and dry. So it is in a rational way that the differentae are allotted to the primary bodies, and the number of them corresponds. (330a30-b5)[footnoteRef:5] [5:  Trans. C. J. F. Williams, Clarenden Press, Oxford, 1982] 

All of this may sound rather too neat and fanciful, but the as Aristotle explicitly remarks the “transmutation” from water to air by heating corresponds in an obvious way to a common, everyday occurrence: heated water boiling to produce steam. And just that example proves a key to understand what these ancient thinkers had in mind. For in modern terminology the boiling of water and change of liquid water into steam is not understood to be an elemental change or transmutation (like lead into gold) but rather a change of state. And once we see that, an obvious suggestion presents itself: what Plato and Aristotle and Empedocles meant by an “element” is closer to what we mean by a state of matter than an “element”. And what they meant by an “elemental change” is more akin to a modern change of state than what we would call an elemental change, as when uranium decays ultimately into lead. The ancients obviously had no awareness of that. But changes of state—boiling and condensation and freezing—are quite common. So our hypothesis is that understanding the views of Plato and Aristotle and Empedocles is much improved if in the place of “element” we think in terms of “states of matter”.
The first immediate payoff of this change in orientation is that there are, in fact, exactly four states of matter: solid, liquid, gas and plasma. That is as true today as it was in antiquity. The most abundant example of an everyday liquid is water, of a gas is air, and of a plasma fire. There are many different everyday solids, so “earth” is not such an obvious choice, but the largest and most expansive familiar solid object is indeed the thing call “earth”.
Another nice correspondence is that the transition from solid directly to gas—which we call “sublimation”—is indeed rare. The most common example nowadays is when “dry ice” (frozen carbon dioxide) directly converts into gaseous form without going through a liquid phase. Of course, in ancient Greece that behavior could not be observed. That corresponds to one of Aristotle’s difficult “diagonal” transitions.
The other diagonal transition, from liquid directly to plasma—i.e. “water” to “fire”—would perhaps have been observed with flammable liquids. But those are relatively rare among the liquids easily available to the Greeks, and Aristotle could easily insist that there must be a brief intermediate transition to a gas which then burns. In fact, that is the correct account.
Flammable solids like wood and coal were in abundance. Aristotle considered smoke to be a flammable gas (rather than a product of the burning): he writes “The generation of fire agrees with what we see to be the case: for flame is the best example of fire, and flame is burning smoke….” (331b25). So Aristotle’s claim that the diagonal transitions are harder than the adjacent ones would seem quite reasonable. Of course, evaporation, condensation, freezing and melting, and burning of solids are all everyday phenomena.
One could try to fill out more details of this approach to chemistry, taking into account more textual details from specific authors. But the point of this note is not to delve further into such details, which are sure to be controversial. The point is just to suggest that the simple change from translating as “state of matter” rather than “element” and.  as “change of state” rather than “elemental change” immediately yields a much more plausible and defensible hypothesis, and so should be regarded as the preferred charitable reading absent strong considerations against it.
