
Chapter One

Empirical Lore, Cosmological Mythology, Mathematical Physics, and Science

Human beings have always struggled to understand the world around them. Indeed, the evolutionary passage from the merely animal state to the human might well be defined by the emergence of a survival strategy centered less on fixed, specialized adaptations oriented towards exploiting a particular ecological niche and more and more on the ability to understand the dynamics of a variety of different niches and to develop a whole repertoire of technologies which make it possible to survive and prosper under widely differing ecological conditions. The very act of tool making presupposes an ability to grasp the latent potential of some raw material, to reason in terms of purpose, and to discover a way to relate the raw material to that purpose. From the very first time a hunter used a stone to fell prey, or a gatherer used a stick to uproot a plant, human beings have been reasoning about the organization of the universe and their place therein. This struggle to understand the universe has not, furthermore, functioned merely as a survival strategy. On the contrary, human beings have from the very beginning sought to understand why the universe is the way it is, and to locate themselves within this larger structure, in order to discover what they might about the meaning of their lives, and so they might better order their lives to the ends which their inquiry disclosed. 

It must, at the same time, be acknowledged, that there are many different ways of exploring and struggling to understand the world around us. Each approach has a distinctive social basis out of which it emerges, each has a unique epistemological status, and each is ordered to distinctive ends. It is the aim of this chapter to analyze the emergence of these various disciplines. Our principal focus will be on Aristotelian physics, but in order to understand the significance of this discipline we need to set it against the background of the other disciplines which emerged before or alongside it: the empirical lore and cosmological mythologies of tribal, communitarian, archaic, and tributary societies, and the early mathematical physics which emerged in Greece and which in fact predated Aristotelian physics and the larger dialectical project of which Aristotle’s work formed an integral part. 

Our method, as we noted in the previous chapter, will be to situate each discipline in the social context out of which it emerged, to specify its material and formal objects and the end or purpose to which it was ordered, something which will lead us quite naturally to a consideration of political valence of the discipline in question, and then to mount an immanent, dialectical critique, which identifies both the truth which the discipline achieves and its epistemological limitations. This approach necessitates a discussion of the history of human society which is rather more extended and more theoretically driven than readers might expect. This discussion is, however, quite necessary to my argument, which depends on a reading of history which departs in important ways from prevailing accounts, including those of other dialectical sociologists. 

Empirical Lore and Cosmological Mythology

The Emergence of Human Civilization 

Human society emerged when bands of sophisticated primates began to make tools and to engage in complex linguistic communication which made it possible for them not only to survive and reproduce, but to create new forms of organization, whether physical (e.g. by the act of tool making itself), biological (by consciously or unconsciously selecting for some plant or animal traits over others, and thus beginning to affect the course of the evolutionary process) or social (by creating increasingly complex relationships among themselves). This advance in and of itself entailed a quantum leap in the cosmohistorical evolutionary process, from mere reproduction (characteristic of biological organization) to creative innovation.

The nature of any human society (indeed of any natural system) can be defined in terms of its material basis, the structural principle by which it is ordered and regulated, and the end to which it is ordered. The material basis of the earliest human societies was simply the ecosystem itself, or rather the diverse ecosystem into which humans gradually migrated, all of which were at least initially capable of supporting growing populations on the basis of a relatively simple hunter gatherer technology. Surplus in such societies consists primarily in the free time which is left over after basic needs have been met, and if surviving hunter gatherer societies are any indication, this surplus was very significant. Most hunter gatherers appear to “work” only about 15 hours per week; the remainder of their time is devoted to complex socioreligious activities. The allocation of this surplus is, in turn, regulated by a socioreligious structure which varies considerably even among surviving hunter-gatherer societies, but which generally centers on the kinship system and an associated totemic religion. Gradually the amorphous bands of subsocial primate society give way to a complex system of distinctions between clan and clan, phratry and phratry, tribe and tribe. The result is that the entire social world is subjected to a rigorous classificatory scheme. Complex rules emergence specifying who is permitted --or required-- to marry whom. This system of social classification also serves as the basis for a classification of the entire universe. Each group --tribe, phratry, clan, and in some cases each individual-- has its own totem, a plant or animal which serves at once as its emblem, its guardian, and its animating spirit. The totem appears on the artifacts produced by the clan and the totemic animal or plant, usually taboo is consumed in a communion sacrifice at the annual feast of the clan. What is most striking, however, is the fact that the members of the clan actually think of themselves as being, in some sense, the totemic plant or animal. Whole groups of objects, furthermore, which we would never associate with the totem, are included within its taxon. The complex structure of the tribe provides a basis in experience for the emergence of the idea of structure in general, an idea which is then applied to the universe as a whole. There is, furthermore, a kind of "category of totality," the existence of which Durkheim attributes to the experience of inter-tribal relationships, which is represented in a kind of vague and remote "Great Spirit (Durkheim 1911/1965)."
 Tribal societies generally see their existence on earth as ordered in some way both by and to this Great Spirit, who put them here to take care of the earth as they progressed in their own process of spiritual development.

The presence of human encampments in any given ecosystem produces profound changes. Gradually expanding population puts growing pressure on most (though by no means all) ecosystems inhabited by hunter-gatherers. The great megafauna of the Paleolithic are hunted to extinction, and smaller prey becomes increasingly scarce. Some species, on the other hand, learn to adapt to the human presence and to benefit from it (Budiansky 1992). Those plants with significant food value and relatively little in the way of waste and hulls and thorns were eaten most frequently --and most frequently deposited in waste piles, where unconsumed seeds soon grew, creating, essentially by accident, the first fields. Neotenous animals --those retaining the juvenile characteristics of curiosity and "cuteness" (big heads, big eyes) were more often fed and soon began to frequent human encampments, the presence of which selected for these features, leading to the "self-domestication" of dogs, sheep, goats, etc.

The result was the gradual development of settled village communities. This involved a new way of centralizing and allocating surplus. Land was generally controlled by the village, even when it was parceled out to individual families for cultivation --though collective cultivation was by no means uncommon (Mandel 1968). The village provided, in a way that clan and tribal organization could not, for both a rational division of labor and for the centralization of surplus to be invested in activities promoting the development of human social capacities --e.g. the focused study of the virtues of various roots and seeds and herbs, or the study of the stars, which helped fix the proper dates for planting and harvesting. 

The experience of life in the village community created for the first time the basis in experience for the idea that the universe is not only a structured but also an organized system. This is apparent from the fabric of human language itself. The Hellenic word  means "right order for the community," in the sense of the traditional order of the village, and the Slavic mir means "village community." Both mean "universe," in the sense of the organized totality of being (Bogdanov 1928/1980, Mandel 1968: 30-36, Wolf 1969: 58-63, Hayek 1973: 37)." The earliest human societies, which were predominantly matriarchal and communitarian (Stone 1976), recognized the universe itself as one vast interconnected system, regulated by the "perfect pattern of creation" (Waters 1968) which was less something imposed on the world by a transcendent creator god than something implicit in each and every thing, and above all in the harmonious relationships of all things with each other. This view of the world found its most typical (and most profound) symbolic expression in the cult of the Magna Mater who is at once, in the form of Demeter or Tonantzi, the profoundly material goddess of the earth and of its fruits and, as Isis, Sophia, or Sussistinako, the goddess of wisdom, the latent pattern from which all complex organization emerges.
 Masculine high gods, however, like the Hopi Taiowa or the Semitic El, were not unknown. Generally they co-existed with the Great Mother, with little interest shown in rigorously defining their relationship.

The progressive potential of this mode of social organization is well documented. Gordon Childe has shown that the vast majority of the scientific and technological advances on which humanity's great agrarian civilizations depended in fact took place prior to the emergence of the great warlord states around 3000 B.C.E. and that little new progress took place in the entire period between 3000 B.C.E. and advent of European feudalism (Childe 1951, Anderson 1974, Lerner 1991). Clearly much of this progress is the result of effective but noncoercive mechanisms for centralizing surplus for development, and the absence of and exploiting class which could drain that surplus off into warfare and luxury consumption. But technological progress does, in fact, depend on a real, if not necessarily complete grasp of natural processes, and we have already seen that centralization of surplus presupposes some sense of a  or purpose, and thus a criterion of value by which allocation decisions can be made. This suggests that we need to take seriously the specifically cognitive claims of both the empirical lore and the religious symbolism of these communitarian societies. 

Eventually growing population once again began to place a strain on the ecosystem. Access to water was a particularly vexing problem for cultivators. As more and more people were forced out into dryer areas, pressure developed to build irrigation systems which could carry water to them, something which required the ability to centralize resources and organize labor from several villages. But even without this pressure there was a drive towards centralization. Human beings crave knowledge and thus value the services of those who can provide it. Those villages with the best priests and teachers, and with the finest animal breeders, herbalists and metallurgists, soon became centers of activity which attracted resources from the surrounding countryside. The idea of a high god or organized and directed the universe as a whole, ordering it to some end, which had always been present but which had previously been vague and amorphous, began to gain force. The result was the formation of urban centers with temples and observatories, something which we see evidence of in places like Chaco Canyon and Cattal Huyuk. This level of development we call the “archaic” because it is characterized by the systematic ordering of all human activity to an  or first principle. Here surplus extraction is noncoercive and resources are channeled overwhelmingly into activities which promote the development of human capacities. The priests who run the centralized temple complexes function more as an elite stratum of a population which is itself engaged in increasingly creative activity, and not as a true exploiting class. 

In most places, however, development to this level was cut short by invaders from societies occupying less favorable ecological niches long before it reached this point. The advent of metal technology, itself one of the principal achievements of the high communitarian and archaic epochs, opened up for such societies a new pathway of development: conquest and exploitation. Instead of investing resources in activities which might gradually increase agrarian productivity and increase the total surplus available to support human development, these societies began to raid their more prosperous and often more developed neighbors, and eventually to subject them to tribute in the form of rents, taxes, and/or forced labor. This “tributary” more of production (Amin 1979/1980) became the dominant mode of social organization on the planet for nearly 5000 years, from 3000 BCE until roughly 1500 CE. The result was a sharp decline in the rate of innovation, as resources were increasingly channeled into warfare and luxury consumption (Childe 1951, Lenski 1982, Lerner 1991). This was reflected in the development of much darker and pessimistic mythologies, which we will have occasion to examine shortly.

Cosmos and Society
Empirical Lore
Throughout this period, it is possible to identify two principal modes of intellectual engagement with the natural world. The first is empirical lore. By empirical lore we mean the accumulation on the basis of either long experience or systematic observation, of concrete knowledge of the properties, behavior, and uses of various mineral, plant, and animal species, as well as similar knowledge about human beings and human societies. Empirical lore would thus include knowledge of which types of stone, metal, and wood are best for making various kinds of tools, which types of plants were useful for food or medicine and how to cultivate and prepare them, and how animals behave and how to hunt them or raise them for food or labor. It would also include the accumulated practical wisdom of a society about child rearing, the proper organization of local communities and how to lead them, knowledge of other communities and how to relate to them, etc., up to and including the high prudence involved in statecraft and diplomacy. This knowledge can be quite in-depth and often involves the elaboration of complex taxonomies and the formulation of broad empirical principles which attempt to sum up concisely what a society knows about the behavior of a whole class of phenomena. What we do not see in empirical lore, and what sets it apart from the sort of investigation of the natural world which is carried out under the auspices of mathematical physics or Aristotelian science, is the attempt to generate formal, mathematical descriptions of empirical phenomena or to explain why the universe is organized the way it is.

The social basis of empirical lore is not difficult to specify: it is the human labor process itself. Human beings do not bring to the task of survival either the capacity for rapid reproduction characteristic of most lower animals, or the sort of anatomy which is necessary effective predation, like most carnivores. Rather, we have large brains and agile hands which allow us to understand our environment in a way no other animal on this planet can, and to develop ways to tap into sources of energy which are not available to other species. Human beings have, from the beginning, been engaged in observing the world around them in order to identify properties and patterns which might be useful to them. Layered over this fundamentally biological reality is the fact that all human beings live in communities which themselves have some sort of structure. Thus the division of a tribe into clans and phratries provides a basis in experience for the act of classification; the regularities in the patterns of social behavior on which all societies depend creates a basis in experience for the ideas of force and law (Durkheim 1911/1965).

The discipline or disciplines of empirical lore which arise on this basis have for their material object minerals, plants, animals, human beings, societies, etc. They have for their formal object the sensible properties of these phenomena and any empirically visible patterns in their regular behavior, especially those which suggest some use from the standpoint of human communities. In this sense empirical lore must be said to operate at the lowest degree of abstraction: i.e. that of totalization, which abstracts from the individual to the logical whole of which it is a part, arriving at a rudimentary and informal definition which is usually little more than a collection of distinctions, while making little or no effort to develop formal, logically consistent descriptions, or to explain why things are they way they are.
 This is why the systems of classification developed by pre-market societies often seem a bit disjointed or out of kilter to us, something which Luria noted in his study of Uzbek peasants in the 1930s, on the eve of Stalin’s forced collectivization (Luria 1974/1976).

Empirical lore is always ordered to the survival, reproduction, and further growth and development of those human communities, though especially in its more advanced forms, the accumulation of this lore may well become an end in itself. In this sense the political valence of empirical lore is unambiguously progressive. The accumulation of this sort of knowledge, to the extent that it actually identifies the useful properties of minerals, plants, and animals, and helps a community to understand how human communities actually function, can only serve to promote social progress. 

The question, of course, is to what extent empirical lore actually generates authentic knowledge of the natural world --a question which has once again come to the fore with the renewal of interest in herbalism, acupuncture, and other medical disciplines which do not depend on a mathematical-physical description of human physiology. Indeed, the resurgence of non-allopathic
 medical disciplines provides a good test of the epistemic status of empirical lore. 

It is important to point out, to begin with, that both traditional and allopathic medicine are empirically based, but where traditional medical disciplines rely on thousands of years of accumulated experience, and careful clinical judgments regarding the impact of a particular treatment on a particular patient, allopathic medicine relies on controlled clinical trials which lead to statistical predictions regarding effectiveness. Traditional medical disciplines, asked to explain how their treatments work, use broad qualitative formulations: e.g. by balancing “hot,” “cold,” “dry,” and ”moist” principles in the body, or by influencing the functioning of energy meridians. Allopathic physicians, on the other hand can often trace in detail the mechanical or biochemical process by which a particular treatment works, though this is by no means always the case. 

It is, of course, true that many traditional treatments don't always work, but the same is true of many allopathic treatments --which often have far worse side effects. Many of the most effective treatments in allopathic medicine work in ways we understand no better than the acupuncturist understands the workings of her needles. And modern medicine, even if it understands fully how a treatment works (in the sense of tracing mechanisms) rarely understands why it works, in the sense of what is being done for the body in a global sense or why the body needs this. 

What are the relative merits of these approaches? Clearly in terms of sheer contribution to technical prowess knowing how something works is of enormous help in making it work for us in new and better ways. And it is certainly nice to know roughly how often we can expect a particular treatment to work. On the other hand, there is something to be said for thousands of years of accumulated experience. People don't do things for that long if they don't work. There is also good reason to believe that controlled experiments, by focusing narrowly on the interaction of a few well defined phenomena, may well fundamentally distort our picture of reality, especially when dealing with complex systems such as the human body. Thus, having identified a statistically significant relationship between heavy drinking and diets high in saturated fat on the one hand, and the incidence of heart disease on the other, allopathic physicians began encouraging their patients to restrict alcohol consumption and to cut out all fatty foods. As it turns out, however, some alcoholic beverages, such as red wine, have significant health benefits, as do certain foods high in saturated fat, such as avocados and chocolate, which turn out to prevent cholesterol from forming plaques on arterial walls. It is possible that the various cuisines developed by peoples around the world and the old dietary theories which call for balancing hot, cold, wet, and dry foods, may turn out to be finely tuned medical prescriptions which are based on long experience, and which in fact give people better advice than the allopaths. 

Our analysis of the nature of empirical lore also provides a useful reminder of the enduring importance of empirical pattern recognition in scientific research --something which is often forgotten by theorists who value the formalism above all else. It was Kepler's ability to see patterns in Tycho Brahe's data which made his formulation of the laws of planetary motion possible. The foundation of scientific chemistry is the periodic table of elements, a masterpiece of pattern recognition, which defines just what precisely such formal theories as quantum mechanics must explain. Similarly, the basic empirical insight which grounds evolutionary biology --the existence of phylogenetic relationships between various species-- is uncontested by serious scientists in a time when the theoretical core of Darwinism –the idea that random variation is the sole source of variations which have survival value—is very much under attack. More attention to empirical pattern recognition might be useful to scientists who are wrestling with fundamental contradictions in existing theory or attempting to explain phenomena which existing theory cannot accommodate. When reasoning in and between theories doesn't yield a solution it may help to return to a more naive level of observation. And yet very little of this seems to be taking place. When a small domesticated rabbit came to live with us a few years ago I began to do research on rabbits and other members of the order Lagomorphidae. I was struck by how little we know. Most of the books that I could find were technical manuals which included enough physiology to enable one to raise rabbits on an industrial scale. There were also a few suggestive articles justifying the classification of rabbits in a separate order (they used to be regarded as Rodents), which pointed out the rabbits' unique digestive system which produces a special kind of feces which are eaten in order to supply needed proteins and vitamins not contained in the rabbits' ordinary diet, but rather produced by bacteria in its digestive tract, as well as such taxonomic anomalies: e.g. a morphology like that of the rodents and a blood chemistry which is suspiciously bovine. But I found no ongoing body of research directed at solving these mysteries. Why the unusual digestive system? Why the taxonomic anomalies? The answer of course is simple enough. We know enough about rabbits to exploit them effectively, and the unsolved questions, while interesting, do not have obvious theoretical or technological implications. But who knows what theoretical possibilities are missed because we fail to accumulate the "empirical lore" which might point us towards interesting patterns and eventually towards new explanations?

Cosmological Mythology
The second way in which human beings in tribal, communitarian, archaic, and tributary societies engaged with the universe was through what we have called cosmological mythology. Cosmological mythology is a type of fine art. A cosmological myth is a complex of stories through which a people expresses its vision of the universe --where it came from, how it works, and where they stand within it. The capacity to generate such stories is rooted first and foremost in the imagination: the ability, which we share with other higher animals, to organize the data we garner from the senses into images, and then to store these images in our memory and later recall them. What sets the human imagination apart from that of other animals is the fact that we can also analyze these images into their component parts and recombine them in new and more interesting ways, so that we can form images of things which do not in fact exist, but which articulate in some way a meaning or value which is important to us. This ability to “imagine” as well as to simply form, store, and recall images, is a result of the fact that the human imagination is ordered to and formed by the intellect, and in particular by the acts of totalization and transcendental abstraction. Totalization allows us to sort and classify images for recombination. This may be done in a way which is relatively realistic, as when a novelist combines elements from the personalities of many different people to create a unique but entirely believable character, or it may be done in a way which is utterly fantastic. We know that feathers and wings and horns are parts of the bodies of animals, and are able to combine them with other body parts with which they do not naturally occur in nature. Adding feathers and wings to a serpent we get Quetzalcoatl. Added to the body of a horse, wings give us the great Pegasus and a horn gives the magical Unicorn. The way in which images are analyzed and recombined, however, is driven by the act of transcendental abstraction. The artist rises to some principle or meaning which s/he hopes to communicate, and creates images with that end in mind. 

The material object of a cosmological myth is, in other words, the universe as a whole; its formal object is the image or complex of images through which some meaning or value is expressed. It is this meaning or value which is the end to which the myth is ordered. 

What sets a cosmological myth apart from the other works of fine art which have the universe as a whole for their object --say Dante’s Commedia or the novels of Doris Lessing’s Canopus in Argos cycle? A myth expresses a collectively held vision of the universe; the poem or novel an individual artist’s transformation of that vision, a transformation which, in really great art, aims at a larger transformation of the social order as well. The role of a particular myth in a society may be guaranteed or reinforced by more or less widespread literalism, though this is by no means essential, and it is only in tributary societies in which a centralized priestly elite has gained a monopoly on ritual activities that we begin to see an effort to promote anything like adherence to a single, uniform, mythic cycle, and even this trend is by no means universal. Matters are complicated, furthermore, by the figure of the imaginative prophet, who like the individual artist transforms the dominant mythology, or at least the meanings inherent in it, in some way, but who is recognized as a central figure in the larger religious system, even if s/he is also frequently subject to marginalization or persecution. In a very real sense, what sets the prophet apart from the individual socially critical artist of the modern era is the absence in bourgeois societies of a widely shared mythos with which to interact, and thus radically diminished opportunities for the sort of global socioreligious impact of the sort enjoyed by an Isaiah or a Jeremiah. In this sense, someone like Dante stands somewhere in the borderlands between imaginative prophecy and literature in the modern sense. 

None of this should be taken to imply, however, that all cosmological mythology somehow has a uniform social basis or political valence. Rather, it arises within very different societies and serves very different political ends. The form of the myth, furthermore, more or less transparently reflects the social order, something of which Durkheim was already aware when he showed that religious symbols are “collective representations” of the social structure (Durkheim 1911/1965). Thus, in hunter-gather societies, which are generally organized on a tribal basis, the principal symbolic forms are totems, animals, plants or minerals, which serve as a sort of emblem for the clan and other social groupings. In communitarian societies, which were often also matriarchal (Stone 1976) we see the emergence of a nearly universal cult of the Magna Mater, who is at once a goddess of fertility and the divine wisdom which lies behind the teleological ordering of the universe which communitarian societies were rapidly discovering. This cult was almost never exclusive however. Of particular importance in communitarian societies are culture heroes such as the Pueblo katchina (Waters 1963) or the Chinese Shen-nung (Chang 1963) who teach humanity the arts of civilization. Here the dominant cosmological myths at once reflect and reinforce a social order in which the efforts of each are ordered to the development of all, in a way which remains in at least rough harmony with the larger ecosystem. 

The picture looks very different with the advent of warlord states or tributary social formations after 3000 BCE. There is, first of all, a growing sense that the universe is at best unpredictable, and at worst downright hostile to human life. Partly, no doubt, this reflects the movement of human beings into less hospitable ecosystems as population expanded and warm, fertile valleys became overcrowded. The reality is, however, that communitarian peoples also, often occupied hostile ecosystems, and nonetheless seemed to feel very much at home in the universe. There is nothing, for example, in the myths of the desert dwelling Hopi that compares with the Aztec or Hindu myths of cyclical cosmic destruction or the Semitic myths of the flood. Furthermore, even regular, highly predictable patterns in nature began to appear fragile and in need of active support. Partly this is reflected in the expanded role of high gods, who no longer "think outward into space creating hard beings," as Sussistinako had, but rather are engaged in a constant battle with the forces of chaos and destruction --forces often represented as violent and unpredictable transforms of the old mother-goddess. Order in a tributary society is not a manifestation of the self-organizing potential of matter itself, but rather the work of a mighty warrior who conquers and contains the forces of chaos and destruction. Thus the high god is also a war god. Deities of earth and fertility, wisdom and craftsmanship are pushed aside. This growing sense of fragility is also reflected in the growing cult of sacrifice. Indeed, many warrior societies --the Aryans, the Aztecs-- regard creation itself as a form of self-sacrifice, as the cosmic man Purusha is dismembered to provide the parts of the world, or the high gods of the successive cosmic epochs of the Aztec calendar throw themselves on the sacrificial pyre, bringing into being the "sun" of that epoch. Animal, or in some cases human sacrifice is required to sustain the gods in their enormous creative effort. 

There are, finally cosmological myths produced by movements of resistance to the warlord state and the tributary social formation which it helped sustain. These myths generally take as their raw materials what remains of the old communitarian/archaic religion, or else certain aspects of the tributary cosmology itself. Thus, in many societies, the cult of the Magna Mater or its local equivalent became a means by which the peasantry and intelligentsia gave voice to their resistance to the oppression and stagnation characteristic of the tributary regime. 

One of the clearest examples of the first dynamic, which mobilizes communitarian or archaic survivals and a form of resistance, is the story of the rape of Persephone, which is said to have taken place beside Lake Pergusa, in the Province of Enna, in the parched grain growing uplands of the Sicilian interior. This myth is usually told as a story explaining the origin of the seasons. Demeter, distraught by the abduction of her daughter by Hades, deprives the earth of her graces, and it becomes dry and barren. The people, threatened with famine, beseech Zeus for assistance. After the intervention of Hermes, sent by Zeus as an emissary, Hades agrees to release his prisoner, provided she has eaten nothing during her stay with him. Persephone, however, has swallowed six pomegranate seeds, and is thus condemned to pass six months of every year with Hades in the gloomy nether regions of Dis. It is during these six months that Demeter, ever distraught at the absence of her daughter, is mourning, and that the earth becomes dry and barren.

But this reading of the myth conceals another, more profound, and intensely political meaning. Demeter is the grain mother, and Parthenia/Persephone the new and the ripe, harvested grain. Hades, the god of the underworld, is so called because he is the god of the great underground storehouses where the grain was held. Thus the identification with Pluto, the God of wealth. The half year that Persephone spends with Hades is the half of the grain --the half‑year's surplus labor-- which customarily belonged to the landlord. The pomegranate seeds represent the loan of seed grain, the interest on which indebted the peasant to the landlord, a debt which was often used to justify the extraction of rents, taxes, or forced labor.

The cult of the Magna Mater was not, however, exclusively a fertility cult. The Great Mother was the Goddess of wisdom as well as of fertility and her cult may well have served one of the contexts for the emergence Hellenic philosophical tradition. Au Set, or Isis as she was called by the Greeks, was first and foremost the cosmic librarian, and the cosmic writer whose pen directed the course of human history. In most forms of the myth of Isis and Osiris, it is not the death and dismemberment of Osiris which is regarded as salvific, but rather his reintegration. And this reintegration is the work of Isis, in her capacity as goddess of wisdom.

What then is the task of Isis? Plutarch tells us "(Typhon or Set) tears to pieces and scatters to the winds the sacred writings, which the Goddess collects and puts together and gives into the keeping of these that are initiated into the sacred rites." Isis is, then the re-assembler of lost knowledge (Matthews 1991:74).

This sort of resistance, because it represents a reaffirmation --against the tributary cult of death and destruction-- of the underlying dynamism of matter and its drive towards ever higher degrees of organization, and because its principal symbolic form is the Magna Mater, we call mater/ia.
The second dynamic, which draws on elements of the tributary mythology and transform them into a form of resistance is best illustrated by ancient Judaism. Product of successful peasant resistance to the Canaan warlords and their Egyptian overlords during the late bronze age (Gottwald 1979), this cult took the Canaanite high god (El, the father of ba'al, and a rather remote and insignificant figure in most Canaanite religious practice) and transformed him into El yahwi sabaoth yisrael --El who brings into being the armies of Israel. Gradually this form of El is recognized not only as liberator but also as creator of heaven and earth, the causative power of Being which grounds all things. 

We should note here that in many respects the cosmology and theology remain that of the warlord state. Israel retained the Semitic creation story, the myth of the flood, etc., all of which suggest a sense of the universe as a system always on the edge of chaos. Yahweh’s interventions on behalf of his peasants are of a piece with his larger creative activity. Both are represented as containing a tide --be it that of the ocean with its great sea monsters or that of the Philistine flank on the west. And militant Yahwism was always hostile to the residual cult of the Great Mother, particularly the cult of Astarte, which it did not really distinguish (whether through patriarchal blindness or because the two were in fact intimately intertwined). This has given feminist theology reason to look at Yahwism with some caution. At the same time, Yahwism gave birth to a cult which put the struggle for justice against overwhelming odds at the very center of religious life. 

Like empirical lore, cosmological mythology can make an authentic claim to truth --not, to be sure, as a description --even a very informal description-- of the universe, but rather as a window on its meaning. This should not be taken to imply that all myths are of equal value, any more than all traditional healing disciplines or modern scientific theories are of equal value. On the contrary, it should be clear that the mythologies of communitarian and archaic societies, and of the movements of resistance to the warlord state, have a greater share in the truth than the mythologies of tributary social formations. This is apparent from the practical impact of these various mythologies. Where the communitarian and revolutionary communitarian mythologies mobilized human societies effectively for social progress, tributary mythologies reinforced social structures which contributed to social stagnation. It thus stands to reason that the former were more nearly based on a correct reading of reality than were the latter. But even the myths of tributary social formations capture something of human experience. Warfare and exploitation are sometimes the only road forward for societies trapped in a difficult ecosystem. And predation is a widespread survival strategy within most ecosystems. Indeed, we not only admire predators, but keep their neotenized cousins as household pets.

Where cosmological mythology of all varieties falls short is in the capacity to generate an argument capable of persuading someone whose experience is different from our own. Thus, the peasants who worshipped YHWH in preference to ba’al were quite unable to persuade the Canaanite warlords of the superiority of their God, because the whole way of life of the warlords formed them intellectually and morally as devotees of the ba’alim. And the Mediterranean and Mexican peasants who articulated their enduring faith in the ultimate meaningfulness of the universe in their preference for the cult of the Magna Mater or of Tonantzi over that of Zeus or Tezcatlipoca were never able to persuade members of the ruling classes of their societies that matter is in fact ordered to organization and does not need to be formed from the outside. In tributary societies, where the persistence of the village community conserved a basis in experience for the conviction that the universe is ultimately meaningful, this was not an insuperable problem. The peasantry always knew the truth, even if it was also sometimes susceptible to seduction by the death-cult of the warlord elite. But with the emergence of markets and of a social structure organized by the market system, things changed. As we noted above, people experience a market society as a system of only externally related atoms governed, perhaps, by some formal law, but with out a real end or purpose, and soon begin to think about the universe in much the same way. Against the background of this experience cosmological myths lost their power and nihilism gradually took hold. Thus the need for the dialectic --and thus the need for the teleological physics which formed an integral part of the via dialectica.
The Universe of Numbers and Atoms
The Emergence of the Market System 
Afro-Eurasia as a whole seems to have undergone a rather protracted period of civilizational decline between 1400 and 800 BCE as tributary structures went into crisis and gradually retrenched. By around 800 BCE, however, there were real signs of a revival. It is, specifically, just precisely around this period that we see the beginnings of specialized agriculture and crafts production. In the Mediterranean Basin this meant, above all, oil, wine, and the pottery in which to store and transport these agrarian products (Anderson 1974, Ste. Croix 1982), though there is some evidence that the Greeks also exported the occasional sophist for the amusement of Indian rulers (Thapar 2002: 178). The West generally suffered a significant balance of trade deficit with both India and China, something which is reflected in the accumulation of vast hordes of Greek and Roman coins in both regions (Frank 1998, Thapar 2002: 242). China exported silk (Frank 1998), India pepper and other spices, teak and ebony, and cotton textiles (Thapar 2002). Southeast Asia entered the system largely as an exporter of spices and specialty woods. Peripheries such as the Horn of Africa and Southern Arabia exported frankincense. Gold and textiles came from West Africa. Porcelain and tea entered the system later from India and China. 

Initially the development of specialized agriculture seems to have taken place under the sponsorship of archaic or tributary structures. In Greece, for example, civilization seems to have revived around tribal and inter-tribal sanctuaries which, because they drew pilgrims for seasonal festivals, also became important market centers (Snodgrass 1980). Elsewhere, where civilization had not collapsed altogether, tributary states sponsored investment in these new products (Thapar 2002: 137-279). But in the long run specialized agriculture meant the emergence of markets –first local, then regional, and eventually “global” (i.e. Afro-Eurasian) in scope. Increasingly investment decisions were dictated by the complex interplay of supply and demand. Thales of Miletus, for example, who is generally credited with taking the first steps towards the development of an abstract mathematics, also discovered the law of supply and demand. Foreseeing an unusually good crop of olives on year, he secured control of every olive press in his region, and then demanded monopoly prices for their use --though at least one story suggests that having made his theoretical point he relented and let the presses at their "fair" or "natural" price (Turnbull 1956: 79-82). Archaic and tributary structures became subordinated to what eventually, with the completion of the Silk Road around 200 BCE, became a global petty commodity system in which resources were allocated, at least in large measure, by a global market in luxury goods.
 

Politically this was a period of fragmentation. The Hellenic were, first and foremost, sanctuaries become market towns which extracted surplus from their hinterlands by religious means or later by means of exchange rather than by coercion. Debt servitude and chattel slavery were later developments, which depended in part, at least, on the absence of a state structure which could provide effective economic regulation (Snodgrass 1980, Anderson 1974, de Ste. Croix 1982). Small states prevailed in areas which, like China and the fertile crescent, had previously been dominated by large empires. Northern India was just undergoing what seems to have been a primary process of state formation, largely independent of the earlier Indus Valley or Harrapan Civilization, which in any case did not extend east into the Gangetic Plain, north in to the Himalayan foothills, or south into the Deccan or the peninsula. Some of these states were gana-sanghas, a sort of republic in which power was held by the senior lineages of what was still in part a tribally organized pastoral-raiding society which had only partly adopted agriculture. Others were small kingdoms (Thapar 2002 98-173). Where larger tributary structures persisted they gradually altered their economic strategies, seeking to tax trade rather than direct production and thus to capture for themselves a portion of what was becoming a very healthy commerce.

The emergence of specialized agriculture and crafts production and of petty commodity production offered to humanity an extraordinary new opportunity. By using the principle of comparative advantage it was possible for distant regions to profit from trade with each other, and thus grow rich without the systematic exploitation of either their own populations or their trade partners. Such an outcome, however, required conscious leadership and intervention into the marketplace. The spontaneous tendency was towards rapid economic differentiation, as those with better land and better access to markets grew rich and those less well endowed grew poor. Peasants, who in many places had just been emancipated from tributary exploitation, found themselves falling into debt peonage and losing access to their land altogether. Nouveau riche elements who cared nothing for the traditional obligations between classes challenged sacral monarchs and priestly elites for power, so that political structures lost their integrity altogether. 

This was also a period of profound ideological upheaval. Specifically, in all of the principal civilizational centers of Africa and Eurasia we witness a problematization of meanings which were previously taken for granted, as well as an incipient process of religious rationalization and democratization. Concepts and arguments partially displace images and stories in the way humanity thinks about God and the universe and speculation around such questions is opened to up to a much wider public, beyond the priestly castes whose unique privilege it had previously been. This is the period which Karl Jaspers called the axial age (Jaspers 1953).

Axial Age Science
Changes in the way humanity thought about the universe were an integral part of this process. In an emerging market society, where everyone has his or her own particular purpose, it becomes increasingly difficult to think in terms of a single organizing principle and thus in transcendental principles of value. People experience society in one of three ways. Viewed from the standpoint not only of the direct producer, it appears as a raw material to be worked on. From the standpoint of the active entrepreneur, small or large, it is a system of individuals engaged in complex, but largely external interactions. From "without" or "above," as it were, from the standpoint of an investor who is involved in neither production nor the day to day management of an enterprise, society appears as a system of quantities --specifically as a system of prices in which once task is to minimize costs and maximize profits. 
Element Theories
These three vantage points in turn constituted three different traditions in natural philosophy: element theories, atomism, and an incipient mathematical physics. Element theories attempted to reduce universe to four or five basic substances, the combination of which is then understood to produce the entire phenomenal world. In Greece and India, these elements were earth, air, water, and fire; in China they included wood, fire, earth, metal, and water. Often there was an attempt to identify one element as primary –water in the case of Thales, air in the case of Anaximander, and fire in the case of Heraclitus. 
What these theories fail to do, of course, is to explain where the elements themselves come from. The next step in rationalization was the emergence of atomistic theories, which treat the phenomenal world as a composite of atoms, or indestructible particles. Again, we find such theories in the Mediterranean Basin (Democritus and Epicurus), in India (the Caravakas and, with some modification, the Vaisheshika) and in China (the Mohists) (Collins 1998).  Different forms of matter, including the elements, are the result either of differently shaped atoms (the position in Plato’s Timeaus, for example) or of atoms combining in different structures, densities, etc. 

Atomism
Similar, but perhaps more serious issues arise when we analyze the second spontaneous natural philosophy produced by the axial age civilizations: the atomistic tradition represented by Democritus and Epicurus in Greece, In all such theories atoms are regarded as moving about randomly in an absolute space --i.e. a space which exists independently of matter. The atoms themselves are indestructible and thus eternal, but combine to form more complex forms of organization: the four basic elements (earth, water, air, and fire), the earth, and ultimately plants, animals, human beings --and even the gods. In the more radical forms of atomism (Hellenic atomism, the Caravaka and early Vaisheshika school), thought is simply the result of an effluence of atoms from the object perceived into the soul, which is itself composed of atoms. Even the gods are taken to be the product of atomic interactions. More moderate atomisms (Mohism and later Vaisheshika doctrines) posit a sovereign god who orders atoms to create a structured universe. 
This doctrine has proven extraordinarily resilient and many lay people today confuse it with modern atomic theory, which is really quite different. And it did make important contributions to the development of science and philosophy. Of particular importance in this regard is the notion that more complex and highly organized systems can develop out of the less complex, without the ordering action of a rational agent external to the process. This insight is at the foundation of all theories of self-organization, and it is no doubt for this reason that Marx and Engels saw in the atomists the precursors of materialist science and philosophy. 

Once again, however, the limitations are very real. Within this system there is no place for underlying structure or design. Explanation is thus limited to an economical description of our experience. Systems of only externally related atoms, furthermore, have no immanent purpose. The gods, if they exist, are either themselves systems of atoms and thus in no sense ontologically superior to any other physical system. Or else there is a transcendent creator God who orders things by fiat. The result is that ethics is reduced to the pursuit of pleasure or submission to divine will. , That some atomists --especially Epicurus and his followers-- may have developed a rather refined concept of pleasure and others (the Mohists, for example) developed egalitarian doctrines of justice makes little difference. Without some criterion which transcends individual desire (ours or God’s), the doctrine cannot help but serve as a rationale for either the market system or for arbitrary imperial power (which is exactly what it did). 
Axial Age Rationalism
Rationalistic tendencies were also apparent in all of the principal Afro-Eurasian civilizational centers. At the center of these tendencies was the development of an abstract mathematics, i.e. one which goes beyond the solution of concrete problems to the creation of formal models or, better still, to the thematization of such questions as “What is a number?” and “What makes a mathematical proposition valid?” 

The reason for this development is not hard to understand. It lies in the development of market system and the resulting experience of the universe as a system of quantities. Indeed, we should not be surprised to find that the first of the great Hellenic mathematicians was a merchant, and a retired one at that --Thales of Miletus (640-550 B.C.E.). Indeed, Thales seems to have gone so far as to have had rudimentary grasp of the laws governing the marketplace. Foreseeing an unusually good crop of olives on year, he secured control of every olive press in his region, and then demanded monopoly prices for the their use --though at least one story suggests that having made his theoretical point he relented and let the presses at their "fair" or "natural" price (Turnbull 1951: 79-82). 

Thales, perhaps, spent too much of his life engaged in traveling over rough terrain and deep seas, and was too deeply engaged with the empirical world to retreat completely into mathematical formalisms. For him the universe was made of water. It was left to his student, Pythagoras, a member of the next generation, which had inherited wealth and which managed money rather than merchandise, to develop the idea that it is fact number itself which is the basis of reality, and that the world we experience with our senses is just a reflection of this purely formal system which lies behind it.
Similar developments took place in India and China. In India the development of mathematics was driven in part by the complex requirements of Vedic ritual, which involved the construction of fire altars composed of 200 clay bricks in five layers, such that no two adjacent layers of brick were arranged in a congruent manner (Stahl 1999, Hayashi 2003) . Formalization of this and similar problems led to what some scholars claim is actually the first formulation of the Pythagorean Theorem:

The diagonal rope (akṣṇayā-rajju) of an oblong (rectangle) produces both which the flank (pārśvamāni) and the horizontal (tiryaṇmānī) <ropes> produce separately (Sulba Sutra in Hayashi 2003: 363). 
Chinese mathematicians developed a decimal system and the concept of negative numbers early on and were solving systems of linear equations in multiple variables by no later than the end of the Axial Age, though the exact dates are difficult to fix given the fact that behind the earliest extant texts of key mathematical treatises, such as the Nine Chapters on the Mathematical Art, dated around 179 BCE, lie long oral traditions (Martzloff 1996, Dauben 2007) 
It is, at the same time, the petty commodity character of these economies which lies behind what to us seem some rather strange doctrines, such as the notion that each thing has its own number (another Pythagorean claim) and the "failure" of Hellenic, Indian, and Chinese  mathematicians to develop a complete theory of algebraic and topological systems. In a petty commodity economy trade forms only a small sector of a system which in which patterns of production and consumption are still largely determined by nonmarket forces --ecological and technological constraints on the development of the productive forces, custom, or imperial decree. One imagines that if Thales had actually exacted a monopoly price for his olive presses that he might well have been killed by a mob or called up before the public authorities to account for his actions --a fate which awaited many a price gouging merchant well into the seventeenth century, even in such mercantile societies as New England (Hatch 1974). In such a system prices change so little that the notion develops of a natural price --a "number" corresponding to a thing. This is the likely basis in experience for what is otherwise a rather obscure doctrine. Similarly, it requires a more profound sense of the mutual determination of things --the idea that relations between things are prior to the things themselves-- for an authentic algebra to emerge and to be applied to geometric forms which otherwise seem to be more fundamental than and thus prior to the formalisms used to describe them. This is why algebra developed only slowly in the petty commodity societies of the Mediterranean basin, largely among the Arabs, and was completed only with the advent of European capitalism and why topology developed only as finance capital was beginning its domination of the global market in the nineteenth century.

Towards an Explanatory Theory 
Clearly element theories, atomism, and rationalism were all incapable of either explaining the universe, or answering fundamental questions of meaning and value. 
A major advance in this project occurred when philosophers stopped asking what things are made of and began to ask how they come to be what they are. This shift first becomes apparent with Heraclitus (Ephesus fl. 504-501 B.C.E.) --who was, interestingly enough, one of the last representatives of the old priestly intelligentsia which had been dominant during Archaic era (Collins 1988: 83). At first Heraclitus seems merely to be counterpoising an argument for the primacy of fire (the element of ritual sacrifice par excellence) to Thales’ argument for the primacy of water (the natural element of the merchant in a sea-going society). But when Heraclitus says that the universe is an "ever-living" fire, he is really saying that it is a constant process of change or flux which at once consumes and produces, as fire consumes fuel and produces smoke and embers. This flux is, furthermore, rational, Fire being identified with the One, or God, and with the Soul. It at once unites and orders all things. The constant struggle and strife which we see in the world is in fact just a complex interplay of opposites, a finely tuned tension through which a higher order is produced. Here Heraclitus comes close to Hegel, and to Engels' doctrine of the unity and struggle of opposites.

The difficulty, of course, is that Heraclitus does not really explain change; instead he merely posits a process of rational change in order to explain the contradictory phenomena of order and chaos in the universe. The existence of the flux itself remains unexplained. It was this limitation in the Heraclitan doctrine which led Parmenides (Elea, fl. 480 B.C.E.) to carry out a more exhaustive analysis of what it means for something to exist in the first place. What Parmenides realized is that unlike other attributes, Being is absolute --either something exists or it doesn't. Change, fundamentally, involves a coming into being or a passing out of being. But in order for something to come into being it must come either from something or from nothing. But "nothing can come from nothing." Forms or qualities which do not exist at one point in time cannot, therefore, simply appear at a later point in time. If, however, they come from something, then it is difficult to understand in what sense they are actually coming into being. Being is, simply and absolutely; all else is mere appearance. Parmenides concluded that the universe is a material, spherical, motionless plenum, eternal and uncreated, beyond which there is nothing (Stumpf 1994: 16-18).

From a certain point of view the analysis is brilliant. If Heraclitus was the first to penetrate the nature of change, and to reconcile the existence of order and chaos in the universe, Parmenides is the first philosopher to penetrate the still more profound mystery of Being --indeed the to show any real awareness of the idea of Being as such. On the other hand, his reasoning betrays the limits of formal abstraction. He seems entirely unaware of ideas --such as the idea of the Good-- which can reconcile being and becoming and ends up carrying an important insight --that there is a reality behind what we perceive with our senses, a reality which is fundamental-- to the point of absurdity. This tendency is even more apparent in the work of Parmenides' student Zeno, who used similar reasoning to prove that, for example it is impossible for a runner to complete a race because he would have to traverse an infinite number of points (Stumpf 1994: 18-21).

Later pre-Socratic philosophy --especially the work of Empedocles (Agrigentum, 490-430 B.C.E.) and Anaxagoras (500-428 B.C.E.)-- can be read as an attempt to effect a synthesis of the Parmenidean and Heraclitan doctrines. Empedocles, for example, argues for the existence of four fundamental material elements: earth, water, air, and fire, but argues that their motion can be explained only by the forces of Love and Hate or Harmony and Discord which, respectively, cause the aggregation and disintegration of the various elements in different proportions, resulting in the multitude of different phenomena which we experience (Stumpf 1994: 21-23). Here we lose something, I think, by comparison with both Heraclitus and Parmenides. Empedocles’ doctrine of matter falls short of the Parmenidean realization of the absolute and transcendent character of Being, while his claim that there is a perpetual struggle between Love and Discord lacks Heraclitus' insight into the ultimately rational character of all change. Anaxagoras attempts to remedy this latter failure by suggesting that it is  or intellect which orders and directs the unending combination of elements. 
A similar stage in development is represented in India by doctrines which introduce a rational principle (the jiva of the Jaina or the purusa of the Samkya school) which interacts with matter (ajiva or prakriti), setting in motion a complex evolutionary process, and in China by the fusion of the five elements school with Taoism, which also brings a rational if to fully formalizable principle into play to explain their interaction with each other (Collins 1998). 
In both all cases, however, the system as a whole, the motion of matter in accord with some ordering principle or principles, remains unexplained. Formalization is incapable of advancing beyond description to explanation. For this it would be necessary to advance to transcendental abstraction --something which, we will see, is intimately bound up with practice, and specifically with a radically transformative practice, be it revolutionary, spiritual, or both. 
Teleological Cosmologies
The dominant view of the physics which developed at the end of the Axial Age and which dominated the great Silk Road Era, whether Aristotelian, Vedic, Buddhist, or Taoist and indeed of the larger metaphysical project of which this physics formed a principal support (Amin 1988), is of a static worldview resistant to change developed --according to some historians (Wood 1978) quite intentionally-- in order to shore up the interests of the landed elites during a period of democratic upheaval. Our first task will be to demonstrate that this represents a profound misreading of the Socratic project generally and of Aristotelian physics in particular. We will show that, on the contrary, the rational metaphysics project represents an attempt to reground ethics as part of a comprehensive movement of resistance to the emerging market order and that the physical doctrines on which rational metaphysics rests carries this project further precisely by supplying it with a more dynamic and progressivist cosmology. The effort is, however, flawed by an inability to grasp fully the self-organizing dynamism of matter, a failure which is rooted partly in the low level of development of human organizing capacities and in part by an alliance with patriarchal and tributary elements also arrayed against the emerging market order.

Our focus will be primarily on Aristotelian physics, since it is in reaction to this physics that modern mathematical physics first developed, but we will refer to comparable developments in India and China in order to indicate that the dynamics we have identified are in fact global in nature. 
Towards an Axiological Space-Time
Aristotelian Physics
The immediate roots of Aristotelian physics lie not in a scientific or technological, but rather in a metaphysical and ultimately in a political problem. We have already noted that Ancient Greece was among the planet's first true petty commodity societies. This development was rooted in powerful new agricultural technologies, which vastly increased human productivity and which made possible the liberation of ever larger sectors of the population from agricultural labor. At the same time, the incursion of market relations brought with it profound social contradictions. Differences in the quality of the soil, access to markets, and a myriad other factors led to rapid economic differentiation and to the equally rapid disintegration of the village communities. Those who became impoverished were forced to borrow from those who prospered and when they could not pay back what they owed the lost their land. The result was the formation of large landed estates on the one hand and a rapidly growing class of debtor servants on the other hand. 

At the political level this economic differentiation led to a dual movement. On the one hand, the emerging nouveau riches elements, which can only be regarded as a sort of bourgeoisie
, began to push aside the old order of the archontes
 and establish an oligarchic regime. At the same time, beginning in the sixth century before the common era, there was a series of peasant revolts directed at restoring and protecting the land rights of the peasantry and at gaining for the peasantry admission into the political arena. These struggles were resolved in different ways throughout Greece. In Sparta, for example, the landed elites co-opted the masses by enserfing the surrounding Messenians and transforming the whole population of the  into a “mass” warrior aristocracy. In other places the uprisings were suppressed with only a few concessions and an oligarchic constitution predominated. What interests us here is the Athenian settlement, since it is this settlement which provides the immediate background to the ideological developments we are trying to understand. On the one hand, Solon and Pericles carried out a moderate agrarian reform, guaranteeing credits and other protections for the peasantry in order to stem the tide of latifundialization. And while the terms of the constitution were constantly changing, those Athenian peasants who retained property also acquired the right to vote and in general to participate in public life. At the same time, the lands of the rich were not redistributed, with the result that they had to acquire a new labor force for their estates. This they found in the prisoners of war who were already pouring into Attica as a result of Athens' military exploits (something which also secured for the city a growing commercial empire.) The result was a structure which integrated broad political participation with sharp economic inequalities and profound social contradictions.

It is in this context that the emergence of the Sophists must be understood. We have already noted in the previous chapter the impact of emerging market relations on the ideological sphere. A market society has no global purpose, but only individual ends which themselves are subject to constant change. People thus lack a basis in experience for thinking about the universe as an organized system. The result was the emergence of an increasingly skeptical worldview. This effect was compounded, however, by the operation of the new "democratic" political arena. The rich were now forced to obtain the consent of the poor (or at the least of the property owning poor) in the midst of the assembly, and for this they required rhetors capable of making particular interests appear universal. Schools grew up to teach this art, and those who ran them began to produce a relativistic doctrine which legitimated their activity. The spectrum of sophistic opinion was diverse. Some, like Protagoras were quite moderate, arguing that "man is the measure of all things," that morals were a product of convention and thus subject to revision by law or custom. Others, like Gorgias were more radical, eventually calling into question the very existence of objective reality (Plato. Protagoras, Gorgias). 

There has been a tendency, especially on the left, to regard the Sophists as the spearhead of a fundamentally progressive, if historically premature, attempt by protobourgeois elements to lead a democratic revolution (Wood 1980). But this is only a half-truth. That the sophists, along with the Pythagoreans, the Atomists, and the Skeptics do represent a broadly "bourgeois" trend cannot be doubted. But their function was not progressive. On the contrary, their effect was to undermine further the already fragile foundations of public morality and to legitimate policies which made the  an instrument of private interests --those of the agrarian bourgeoisie and the emerging class of merchant capitalists. This is because, in the absence of anything which is Beautiful, True or Good in itself, moral judgment and thus any judgment regarding the justice of social structures or public policies, becomes impossible. The market system has no better defender than the relativist or nihilist who denies the existence of any criterion which might be used to find the market allocation of resources wanting or to ground some alternative allocation or method of allocation.

It is in this context that the Socratic tradition must be understood. Socrates, and Plato and Aristotle after him, were concerned first and foremost to reground ethics and thus rescue the public arena from the Sophists and the bourgeois interests they represented. This project was carried out in three distinct stages. Socrates himself developed what was primarily a logical, immanent critique of Sophism, drawing out the implications and internal contradictions of sophistic ideas and demonstrating the need for an ascent to first principles. The result was the dialectical method, the most important instrument of the philosophical tradition. But it is difficult to find anything like a consistent cosmology or metaphysics in those of Plato's dialogues which represent more nearly Socrates own position. Indeed, even his ethics is rather spare. 

It is only with Plato that the Socratic project progresses beyond purely methodological issues to begin to trace the outlines of a systematic answer to the sophists. The two most important texts in this regard are, without question, the Republic and the Timaeus. Let us examine them in detail. Plato opens the Republic with a scene which situates the dialogue in its concrete political context. Socrates is returning from the feast of the Goddess at Piraeus (a suggestive reference to the cult of the Magna Mater with which Socratic philosophy has a profound affinity) when he is detained by a group of rich young men who insist that he accompany them home (a reference to the arbitrary power of the rich in Athenian society). Once there he engages his host, a rich man of the older generation, and several of the young men who had detained him in a debate regarding the nature of justice. He disposes handily of the traditional view, represented by his host Cephalus, that justice is merely a matter of paying one's debts, a view which reflects the mores of a society in which market relations have begun to emerge but have not yet eroded traditional norms of reciprocity. Socrates rejects this position, showing that it fails to address the vitally important question of what people actually ought to have. Thus, it is hardly just to give a mad man a weapon, even if it was borrowed from him before he went mad and would ordinarily have been returned as a matter of course (Plato. Republic 327a 331d). 

This insistence on a substantive ethics already challenges market norms. He then goes on to answer three positions which were quite common in Athens at the time: the idea that justice means helping your friends and hurting your enemies, and the radical and moderate sophistic positions --that justice is just the will of the stronger and that it is merely a (necessary) social convention (Plato. Republic 331e-354c). His argument in all three cases involves drawing out the internal contradictions of each position in a way which points ever more insistently towards the conclusion that any adequate theory of justice presupposes a substantive doctrine of the Good, and that a just society is one governed by those who know what is Good, i.e. by philosophers, whom he calls Guardians, who undergo a long period of political-military and theoretical training, and who themselves hold no private property and thus have no particular interests to defend (Plato. Republic 471c-541b). Throughout this discussion Plato does not so much make his argument as outline it, setting forth a philosophical program which would still need to be fleshed out in other works, or perhaps by other thinkers.

Having set forth this program, Plato then does something odd. He engages in an extended argument aimed at showing that were a just city to exist, it would inevitably degenerate. Aristocracies, societies governed by the intellectually and morally most advanced elements degenerate into timocracies, societies governed by the courageous and proud (i.e. warriors). Timocracies degenerate into oligarchies, governed by the rich, oligarchies into democracies, governed by the people as a whole, who do not know the Good, and democracies into tyrannies, which transform the state into an instrument for satisfying the rapacious desires of a single individual. Errors in the training and selection of the Guardians would bring to power leaders more interested in wealth and honor than in truth and justice. Eventually these decadent elements would force a restoration of private property not unlike the nomenklatura privatization we have witnessed in the former Soviet bloc. Even if at first the property holders were persons formed under the old system and concerned at least for their own honor, if not for the highest values of truth and justice, gradually, from one generation to the next, the growing opportunities for making money would encourage its pursuit and the "timocracy," rule by lovers of honor, would degenerate into an oligarchy or a plutocracy --rule by the wealthy. But the degeneration does not stop there. The people see that the rich are able to indulge in the most various pleasures without negative consequences, and they too become infected with greed, rising up at the first possible moment to seize the wealth of the few and share it out among themselves. The rich respond with force, and the result is inevitably tyranny, as the most unscrupulous, playing one class off against the other, make the state their private plaything (Republic 543a-576b).

Plato takes up this same theme in the Timaeus, but goes further, arguing that social disintegration is part of a larger and inevitable cosmic dynamic. This dialogue, like the Republic, takes place at a feast of the goddess --this time the festival of Athena, two months after that of Bendis. The topic, however, is still the just social order. The question arises as to whether or not such an order is possible. A story is told, which Solon learned while traveling in Egypt of an "earlier Athens," founded by the goddess herself, the laws of which were not unlike those of the just society described by Socrates. This society was, however destroyed in a conflict with Atlantis, which is now submerged in the oceans. 

The cosmology of the Timaeus is then presented as if to explain this tendency towards disintegration which appears to be written into the very fabric of the universe. It is interesting to note that Plato has Timaeus (a Pythagorean), and not Socrates, present the theory, suggesting that he regards it as a "best effort" regarding which he has, however, serious reservations. This is not surprising, since the theory has little which is specifically Platonic, but represents, rather, an unstable synthesis of Pythagorean and atomist elements (Cleary 1995: 25).

The principal thesis advanced by Timaeus is that the universe was forged by the Demiurge, a kind of cosmic craftsman, on the basis of an eternal model which Timaeus calls a "living being," indicating a sense of organic unity and completeness. The forms of things are impressed on a "receptacle," which is identified as space and called the "matrix," the "nurse of all becoming." The resonance between the concept of matter and the doctrine of the Magna Mater should be apparent. 

The principles by which the matrix is ordered a rigorously mathematical, and reflect the influence of the Pythagorean doctrine. Thus the universe as a whole, intended as a copy of the perfect model, is spherical because this is the most perfectly symmetrical shape. The World Soul, which moves all things, is self-moved: it rotates in a manner dictated by the interaction of the Same and the Different: the Celestial Equator and the Zodiac or Ecliptic. Even the properties of the various physical forms of matter are explained in mathematical terms. Timaeus accepts the notion of four elements, as well as the atomist gloss that they are in fact composed of distinct particles. For Timaeus, however, these particles are the result of the impression of mathematical forms on the matrix of space itself --forms which are ultimately reducible to the simplest: that of the triangle. As triangles combine to form solids, one gets the cube, the icosahedron, the octahedron, and the tetrahedron, the particles of earth, water, air, and fire respectively. The dodecahedron, the regular solid which most nearly approximates the sphere, is the sign of the cosmos itself.

The creative activity of the Demiurge extends only to those aspects of the universe which are eternal: the heavens and the world soul, and the stars and planets, which are identified with the gods of mythology. To these in turn is allotted the work of creating the plants, animals, and human beings, whose soul is mixed from the same ingredients as the world soul, but is not so pure. 

This ordering work is not, however, all there is to the nature of the universe. The receptacle, Timaeus suggests, is resistant to the work of the Demiurge. Matter, far from being potential organization, in fact resists form, and even when formed begins to disintegrate. Necessity, in this sense, constrains the work of Reason. Here we encounter the atomist element in Plato's cosmology, the sense that the random and probabilistic motion of matter continually reasserts itself, leading even the best works of the Demiurge to disintegrate. This is the basis, for Plato, of the irreversible time which we experience --as distinct from the cyclical time defined by the self-motion of the world soul and marked by the movements of the heavenly bodies. Because of this, while we are able to provide a rational account of the work of the Demiurge, we can offer only a "likely story" to describe the phenomenal universe, which is governed as much by randomness as by reason.

What is going on here? What are we to make of this rupture in the middle of the Republic and the turn towards radical cosmological pessimism in the Timaeus? The answer is to be found not in the text or even the philosophical context, but in the larger social reality to which Plato was responding. If Plato is pessimistic about politics then it is because he has reason to be. The history of Greece in his time was one of rapid social disintegration. His own life was marked by the execution of his mentor, Socrates, and by the failure of his own political projects both at home in Athens and in Syracuse where he attempted to persuade the tyrant Dionysius to implement is political program (Wood 1980). And pessimism in politics tends, as we will see, to produce pessimism in cosmology.

There is, however, a more subtle process at work here as well. While Socrates and Plato clearly advance, by means of the dialectic, beyond the merely formal abstraction of the Pythagoreans to a higher, transcendental abstraction capable of grasping the first principle and its transcendental properties, the dialectic itself still depends on formalization and in particular on the distinction between the form or underlying structure and the appearance. And in a period of social disintegration "form" or "structure" are generally regarded as something static --there is no progress towards more complex forms of organization-- while the appearance is identified with the matter or the "receptacle" to use Plato's term, which is constantly changing, which resists form, and which leads to cosmohistorical disintegration. Plato's failure to distinguish clearly between formal and transcendental abstraction leads him to revert to the spontaneous ideology of his time and to regard the first principle in increasingly formal rather than transcendental or teleological terms. 

The resulting doctrine is problematic on scientific, metaphysical, and political grounds. Plato is unable to explain growth and development --something which ought to have been apparent to him in the plant an animal world if not in human society. Indeed, more broadly he is unable to achieve a unified theory which comprehends both celestial and terrestrial motion, and both reversible and irreversible phenomena. Indeed, our analysis of the Timaeus suggests that the obstacles to unification along these two dimensions may be more closely connected that historians and philosophers of science have thus far realized. We will see that when Newton unified celestial and terrestrial mechanics he did so only at the expense of any theorization of irreversible processes, which became an object of scientific investigation only with the advent of thermodynamics in the nineteenth century --a science which, at least in its first formulation, reproduced and even radicalized Plato's --or Timaeus'-- doctrine. 

Even more serious is the fact that Plato's cosmology fails to support the metaphysics which he sets forth in the Republic. There is no sense in the Timaeus that the Good draws all things towards itself, awakening in matter a latent potential for organization. On the contrary, matter is not only inert but chaotic, not only threatening, but actually working disintegration. Order comes from on high, from a sort of celestial monarch --or rather from his vice-regents-- who impose it ever some imperfectly on a universe which tends towards chaos and destruction. It is hardly surprising that in his later years Plato should have drifted even further into political pessimism, arguing that philosophers could rule only secretly and from behind the scenes, through a Nocturnal Council which intervenes into what is otherwise an essentially oligarchic regime (Statesman), and eventually conceding the inevitability of rule by a (nonphilosophical) landed elite (Laws).

It is these difficulties in Plato's system which Aristotelian physics attempts to resolve. Physics is, for Aristotle, a science or  and science is first and foremost knowledge of the principles of things (Aristotle. Metaphysics 1025b). Aristotle means by this that when we understand something scientifically, and thus grasp the principle which governs it, we can deduce from that principle all of its particular features or characteristics thus explaining what we observe with our senses. Each science has its own object, and physics is no exception. Aristotle's explicit attempts to specify this object are, however, a bit misleading. One the one hand, he makes a distinction between physics, ethics, and poetics. Physics, he says, is concerned with things which have their source of motion or rest in themselves (Aristotle. Physics 192-193), while the other disciplines are concerned, respectively, with things which have their cause of motion or rest in action or in making. The difficulty is that according to this definition, mathematics and metaphysics would both be branches of physics, something which Aristotle clearly does not intend. Physics, mathematics, and metaphysics are all theoretical sciences, which aim at knowledge for its own sake, but they are not to be identified with each other. 

It is necessary, therefore, to supplement this first distinction with a second one, which pertains to the degree of abstraction proper to each of the theoretical sciences. Physics, he says, abstracts only from individuating matter, that is from the matter which distinguishes Fido from Fifi or Spica from Vega; it does not consider things as if they had no matter at all. Mathematics, on the other hand, makes just precisely this move, considering the form of things apart from the matter in which that form is emerging or disintegrating. Arithmetic, for example abstracts not only from these particular rabbits, but from the matter which makes them capable of nutrition, growth, reproduction, sensation, and locomotion. It does not attempt to explain how they reproduce. Rather, it abstracts only their number, and abstracts from the fact that it is their number, and considers only operations on and relationships between the numbers thus abstracted. And even a mathematics applied to rabbits (what we would call mathematical biology or mathematical population biology) would seek only a formalism describing their rate of reproduction in terms of other quantities --i.e. the so-called logistic equation. Geometry abstracts not only from the motions of this particular heavenly body, but also from the motion of the heavenly bodies in general. It does not attempt to explain their motion. Rather, it considers only the form of the mathematical object traced out by said motion, and its difference from and similarity to other forms. Even a mathematics applied to the heavenly bodies (astronomy) would seek only a formalism describing the motion, and not an explanation of it. Metaphysics, finally, abstracts from matter altogether, considering things which, because they are immaterial, are also changeless and eternal (Aristotle. Metaphysics 1025b-1026a).

What this means is that physics, for Aristotle, is fundamentally the science of material systems considered as material or, what is the same thing, it is the science of motion and its causes, course, and effects. As the science of motion, physics attempts to explain how and why motion is possible, in terms of universal, necessary principles. The physicist, for example, wants not merely to describe the laws which govern the heavenly bodies, but to understand why they are in motion, and ultimately why they are, and are as they are in the first place.

These strictures against the conflation of physics with mathematics notwithstanding, Aristotle is critical of philosophers such as Democritus who conceive physics in entirely materialistic terms, the result of which is to reduce change to local motion and to neglect the problem of form entirely (Physics 194a). This means that his understanding of form must be rather different from that of the Pythagoreans or of the Plato of the Timaeus, and this does in fact, turn out to be the case. 

The form is indeed physis (nature) rather than the matter; for a thing is more properly said to be what it is when it has attained to fulfillment than when it exists potentially ...

We also speak of a thing's nature as being exhibited in the process of growth by which its nature is attained (Physics 193b).

Again, `that for the sake of which' or the end, belongs to the same department of knowledge as the means. But the nature is the end or `that for the sake of which.' For if a thing undergoes a continuous change and there is a stage which is last, this stage is the end or `that for the sake of which.' (Physics 194a)

What this suggests is that "motion" or "change" for Aristotle is first and foremost growth and development, and that this is conceived of as at once the perfection of a form which is latent in something and the realization of the end for which the thing exists. Aware that not everything realizes its latent potential in this way, Aristotle is careful to add that "privation too is in a way form (Physics 193b)." If we are to understand the world as it is we must be able to accommodate decay and disintegration as well as growth and development. 

From here, Aristotle goes on to treat causation, or that in terms of which motion can be explained. Aristotle distinguishes between 

1) material cause, or that out of which something comes to be,

2) its formal cause, which Aristotle identifies with the essence, or what a thing is,

3) the efficient cause, that by which it comes to be, and

4) the final cause, or `that for the sake of which' a thing exists (Aristotle. Physics 194b, Metaphysics 988a-b). 

A few points of clarification are in order here. First, material cause may be understood either relatively or absolutely. Understood relatively it refers to the already-partially-formed matter which undergoes a change of form or receives still further formation, as when rock becomes molten into lava or an embryo develops into a fully grown organism. Absolutely speaking, material cause refers to prime matter which, for Aristotle, is merely the possibility of receiving form --it is not itself anything real or actual. In Aristotle's physics, it is, immediately at least, the form which actualizes matter and thus brings something into being. Motion for Aristotle is primarily motion from materiality to formality, from potency to act. This motion is driven ultimately, we will see, by the teleological attraction of the unmoved mover which acts, through the medium of the heavenly bodies, to give rise to forms of various kinds in the sublunar realm. 

There are, for Aristotle, four primary qualities, hot, cold, dry, and wet which represent the lowest degree of formality of which any physical system is capable. These qualities, in various combinations, in turn yield the four fundamental elements of which everything in the sublunar realm is composed:

1) fire, which is hot and dry,

2) air, which is hot and wet,

3) earth, which is cold and dry, and

4) water, which is cold and wet. 

It is the fact that these four fundamental elements are themselves composites, and the all actual physical systems are further composites, which makes it difficult for things to retain their form and which consigns everything in the sublunar realm to eventual decay and disintegration. The heavenly bodies, on the other hand, which do not undergo corruption and which have only a perfect spherical motion are composed of a fifth incorruptible element not composed of contraries, what Aristotle calls "quintessence" (Multhauf 1978, Lindberg 1992: 55).
 

From here, Aristotle defines a whole hierarchy of degrees of organization. The form of a body he identifies with its "soul" or psyche. Things which have the capacity to retain their form have what he calls a mineral soul. Add the capacity for growth, nutrition, and reproduction, and the thing in question acquires a vegetative soul. Animals have the additional capacities of sensation and locomotion --they can, that is, sense material goods and pursue them. Human beings are rational animals which, in addition to sensing and pursuing material goods, are also capable of discerning intelligible goods with the intellect, and of willing them with the intellectual appetite.

At each level of this hierarchy, motion takes place primarily through the acquisition of a new, and generally higher, form. Thus the mineral, in crystallizing, acquires a still higher capacity to hold its form. The plant, in taking in nutrients, is able to grow and realize its latent potential and eventually to reproduce its form through its seeds. The animal, in the act of sensation, actually takes on intentionally, the form of the thing sensed, even if this form is still embedded in an image. The rational animal goes further, as the Agent intellect abstracts this form from the image garnered by the senses, so that we actually become the thing known. This is why Aristotle is able to say that the soul is, in a sense, all things (Aristotle. De Anima passim). Far from being static, Aristotle’s vision was dynamic and progressive, and leaves scope at least for a fully evolutionary theory of cosmic and social development.

The question, of course, is where form --and thus the motion which seeks the perfection of form-- comes from in the first place. Interestingly enough, Aristotle only begins to answer this question, in terms of the perfect spherical motion of the heavenly bodies, and only partially draws out the implications of the theory for the entire sublunar realm. Aristotle borrowed the astronomical model of Plato's student Eudoxus, according to which the heavens surrounded the earth in perfect concentric spheres, beginning with the moon and rising through the planets (including the sun) to the heaven of the fixed stars. It is the perfect, spherical motion of these heavens which moves the stars and planets along their changeless paths.

The text in which Aristotle provides his most complete treatment of this question, the Metaphysics is notably obscure at this point. In some places Aristotle seems to imply that in order to explain the complex motions of the heavenly bodies, we must posit fully 55 spheres, each with its own unmoved mover (Aristotle. Metaphysics 1073a -1074a), which he then goes on to identify with the astral deities of paganism (Aristotle. Metaphysics 1074b). Still, Aristotle insists that the whole system is ultimately unified and is driven by a first unmoved mover which is one both in definite and number (Aristotle. Metaphysics 1074b).

It is clear, not only in argument but also in fact, that there is something (i.e. the heavens) which is moved with unceasing and cyclical motion. Consequently, the first heaven must be eternal. There is therefore also something which moves it. And since a moved mover is intermediate, there is, therefore, also an unmoved mover being eternal, primary, and in act (Metaphysics 1072a). 

This first unmoved mover, Aristotle argues, if it is truly unmoved, 

must impart movement as do the desirable and the intelligible which impel movement without themselves undergoing movement. But what is primary for desire and for intelligibility is the same; for what is desired is what appears good, and the primary object of rational choice is what is good (Metaphysics 1072a). 

It is, in other words, the teleological attractiveness of the unmoved mover, which imparts to the heavens their perfect spherical motion, by inspiring in them a love of its own infinite goodness. Contrary to the claims of Gilson (Gilson 1949) and others, who give form the primacy of place in Aristotle's system, it is actually finalism which is fundamental. To be, for Aristotle, is indeed to have form, but the power to bring into being is first and foremost the power of teleological attraction.

It was an attempt to complete this system by extending teleological causation into the sublunar realm which led to the emergence of astrology and alchemy. It is the attractive, teleological effect of the planets on prime matter which brings into being the four fundamental qualities and which leads them to become combined in the four fundamental elements. This same influence also affects the combination of the elements in the various material substances we encounter in the sublunar world. Aristotle focused mostly on the role of the Sun in this regard, which he regarded as, in effect, “cooking” raw materials in the earth first into minerals and then into plants and animals (McGee 1985: 19). His medieval followers, especially Abumasar, whose Introduction to the Science of Astrology became the foundation for the discipline. argued that the planets and the geometric "aspects" or relationships between them played a role as well --adding spices as it were the great stew of the cosmos and modifying the way in which things in various times and places evolved.

Alchemy follows fairly naturally from this doctrine. If the forms of things are ultimately just combinations of four fundamental qualities (hot, cold, dry, and wet), then shouldn't it be possible to change things by heating them, drying them, cooling them, or wetting them? More specifically, shouldn’t it be possible to help along the process by which things evolve towards the perfection of form, thus participating in the creative work of God? This, and not the manufacture of gold, was the true dream of the alchemist, and it is something about which we will have more to say later on. 

The result of Aristotle's efforts was the development of a complete, systematic physics, which explained a great deal of the observable universe in terms of a single principle --the power of the unmoved mover, by its incredible attractive power, to draw things from potency into act, to give rise to form, to organization, to finite teleological orderings where before there had been only possibility. This system at once allowed for diverse forms of motion: crystallization, vegetative growth and reproduction, animal sensuality, human intelligence and will, and the perfect spherical motion of the heavenly bodies, while reducing all to one common cause. 

Aristotle's system, furthermore, remedied the defects of Plato's Timaean cosmology. Indeed, it is possible to read the Physics and the Metaphysics as an extension of Plato's doctrine in the Republic which makes the Good the principle of all things. In Aristotle's universe it is not only possible to rise to a first principle on the basis of which action can be ordered and judged; this same principle explains how the universe works, why it is they way it is, and gives us some reason to hope that progressive change in possible. 

The resulting vision of the universe is governed by what we will call an Aristotelian space-time. In contrast to the later Newtonian space-time with its concept of an absolute and neutral space which is independent of matter, Aristotelian space is a function of the presence of matter. Time, similarly, is simply the measure of motion. The most striking feature of this space-time, however, is its irreducibly axiological character. Motion is either up or down a scale of values which is fixed in reference to God, the first unmoved mover, the Good which draws all things to itself. If the heavenly bodies provide a fitting measure for motion it is not because they constitute a fixed frame of reference on the Newtonian model against which all other motion can be gauged. Rather, it is because they are closer to God and their motion more divine. As we progress towards the Good, after all, we gradually come to rest and the circular motion of the stars and planets is an image of the perfect rest which the Good has in its knowledge of itself. In this way physics provides an infrastructure for the fundamentally metaphysical, ethical, and political project to which Aristotle had dedicated himself: a critique of the agnosticism of the marketplace with its mechanistic cosmology and its value-neutral science. 
The synthesis which Aristotle developed was unable to take hold even, as it turns out, among his own followers. Indeed, the period after the death of Alexander witnessed the global collapse of the whole Socratic project, with both its Platonic and Aristotelian wings largely abandoning the doctrines of their teachers. The Academy under Speusippus drifted back towards Pythagoreanism, increasingly identifying Plato’s Forms or Ideas with mathematical objects. Eudoxus established a school at Cyzicus which taught a similar doctrine, but attached to it a hedonistic ethics. Eventually, under Xenocrates, this numerological trend was layered over with a full-blown cult of the stars imported from Babylon. This, in turn, eventually gave way to a radical Skepticism which revived the critical emphasis of the Socratic dialectic but detached it even further from the ethical project of which it had originally been a part (Collins 1998: 100-101). Aristotle’s followers, on the other hand, adopted a radical materialism, with Theophrastus, Aristotle’s successor at the Lyceum, attacking the doctrine of the Unmoved Mover, and Strato, the third  rejecting teleological explanation altogether in favor of a physics of weight and motion. In this sense they joined the Epicureans, who had elaborated the atomistic doctrines of Democritus, on the empiricist and materialist left.

What is behind this collapse? The answer to this question must be sought in the global political defeat of the whole Socratic project. Both Plato and Aristotle had hoped to significantly transform the  and pursued a two pronged strategy, establishing schools in Athens where they trained leaders and plotted strategy, while at the same time allying themselves with sympathetic tyrants and monarchs in other cities. In both cases this meant joining forces with antidemocratic elements --in the case of Plato the rentier elite of Athens and the other cities where he worked, in the case of Aristotle the tributary dynasts of Macedon who were his family’s traditional patrons. It was, of course, the latter who eventually triumphed, establishing a regime which secured the economic interests of the rentierized landed elite by creating a relatively pacified  in which market forces could operated undisturbed, while dispossessing both them and the popular classes politically. It should not be surprising, under these circumstances, to see the Academy moving sharply to the right, returning first to what amounts to a Neo-Pythagorean position and eventually to an idealist skepticism along the lines of Berkeley and Hume --who, we will argue at length in another context, also represented rentierized landed elites. The vision of a universe dominated by numbers or by stellar deities accessible only by means of a mathematized astronomy, and then only very partially and imperfectly, is a reflex of the market system seen from the standpoint of the rentier elite which alone can penetrate the mysteries of the market order, and then only in a partial and incomplete manner. The turn to Skepticism reflects the retreat of this stratum from active participation in public life into private consumption, with an attendant focus on the subjectivity of sensation and perception and a growing recognition of its inability to transcend this position. 

Rather more difficult to understand is the turn of the Aristotelians to radical materialism. Randall Collins explains this development in microsociological terms. Platonists and Aristotelians defined themselves in relationship to each other, he argues, a dynamic which pushed each to adopt more radical positions than their founders had held. Another school, meanwhile (the Stoics), took up the philosophical middle ground between idealism and materialism which Aristotle had formerly occupied (Collins 1998: 107-108). While this thesis undoubtedly has some merit, it does not explain the larger context in which this jostling for position took place, and more specifically it does not explain why the Stoics were able to seize the middle ground from the Aristotelians, and why the Aristotelians so willingly yielded it. 

In order to make sense out of this situation we need to understand a little bit about Stoicism. The Stoics saw the universe as a material system infused by a rational World Soul or Logos which organized and directed its activity in a more or less deterministic fashion. What this doctrine did was to conserve the Aristotelian distinction between matter and form, and thus Aristotle’s “centrism” in the struggle between idealism and materialism, while at the same time eliminating the teleological element which was fundamental to Aristotelian science and metaphysics. This was a reflex of a social order in which people, at least in the larger cities, no longer had a day to day experience of participation in a whole ordered to a common end, and thus were no longer able to think of the universe on this model. Order, rather, came from the outside, from the state, which brought some measure of form to an increasingly chaotic social system governed by the operation of market forces. This identification between the state, at first Republican and later Imperial, on the one hand, and the Logos on the other, actually becomes explicit in Cicero and Marcus Aurelius.

At the same time, the Aristotelian turn towards empiricism and materialism reflects the original social base of the school in the privileged stratum of the artisanate. Its political ambitions defeated this stratum now settles down to focus on the scientific research which can support its principle activity, which is  Rejection of the doctrine of the unmoved mover reflects this political acquiescence. Without a metaphysical principle to ground it, the dialectical critique of the market order, as well as any potential critique of the Macedonian Empire, cannot stand. At the same time, the Aristotelians resist any impulse to directly or indirectly legitimate the imperial order by adopting something like the Stoic position. In this sense Aristotelianism ceases to be a global ideology and becomes a partial stance proper to a social stratum with no prospects for hegemony.

Eventually, after the Roman conquest, philosophical alignments shift once again. Stoics begin the pick up elements of the discarded Platonic metaphysics and move to an increasingly idealist position. The Academy abandons Skepticism and returns gradually to idealism. At first this meant simply a focus on the capacity of the intellect to make up for the fallibility of the senses. Gradually, however, perhaps as a result or cross fertilization with the Stoics, the intellectual descendants of Plato began once again to regard intellect as the fundamental principle of reality, and began increasingly to see material objects as results of an act of the transcendent intellect. It was at this stage that the idea of the divine  so important for the later development of Christianity, and which marks the distinctiveness of Middle Platonism, first emerged. Eventually this vision of the universe as product of the acts of the divine intellect gave way to an emmanationist cosmology quite different from that originally advocated by Plato. According to this view the material universe is neither drawn out of prime matter by teleological attraction, nor imposed on it by a Demiurge following a kind of perfect pattern of creation but, rather, emerges out of the first principle, eventually identified by Plotinus as the One, through a process which was sometimes understood as a kind of rationally necessary differentiation and sometimes as a kind of cosmic fall into plurality and finitude. Humanity’s task is, by one means or another, to recover our lost divinity and return to the One from whence we came (Collins 1998: 109-133). 

The means of this return are important. Neoplatonism, as the doctrine came to be called, was associated, sometimes loosely and sometimes very closely, with the mystery cults which revived and at least partially rationalized the old pagan religions of the Mediterranean Basin. Of particular interest to us, however, is the association between Neoplatonism and the Hermetic tradition --a group of texts, believed at the time to have come from Egypt, which purported to disclose the “secrets of nature.” At issue here was a mixture of purely practical techniques for preparing medicines, perfumes, metals, jewelry, ceramics, etc. with what is generally called theurgic magic, i.e. magic which attempts to release the latent divinity present within each person. Sometimes the line between the two types of  is difficult to define. Consider for example the attempt to produce an incorruptible substance, generally identified as the quintessence, or fifth substance, of which the heavenly bodies were composed, or to prepare an elixir which might confer immortality. Is this metallurgy and medicine or theurgic magic? The answer, of course, is that it is both.

These texts were, variously, regarded as gifts of the god Hermes or Mercury or as the esoteric teachings of Aristotle, who shared this knowledge only with those who had undergone the intellectual and moral formation necessary to insure that it would not be abused for profit or power. In either case, they represent the realignment of the high order  cultivated above all in Aristotelian circles with the religious idealism of the Platonists. Aristotelian philosophy more or less disappears during this period as an independent force, but Aristotelian concepts are increasingly appropriated by Neoplatonists. If emanation is the underlying creative process, teleological attraction --the incredible Beauty of God-- is nonetheless the motor of salvation. 

What was the social basis and political valence of this trend? On the one hand, it there can be little doubt that Neo-Platonism played a central role in the legitimation strategy of the late Empire. The notion that all order --indeed Being itself-- comes from on high, coupled with the ornate hierarchical schemes worked out by Neo-Platonic philosophers are a more or less transparent reflection of the structure of Imperial society after the reforms of Diocletian. And Neo-Platonism played a role both in efforts to shore up the old Pagan religion as a means of legitimation and then to replace it with a Christianity when it became apparent that it could no longer carry out this function. At the same time, we must remember that the Empire was not the only or indeed the principal exploitative institution in this period. Rather, it had grown up as a means of securing a kind of “free trade zone” in which commerce could proceed unimpeded and the large producers of grain, oil, and wine who at least initially controlled the system could expand their margin of profit. It was only gradually that the Empire took on the trappings of a fully developed tributary state, and even then it served as a means of upward mobility for those who entered its service. Pagan restorationism, with which Neo-Platonism was closely connected, had a significant, if far from revolutionary, social reform agenda. Recognizing that they needed to re-ignite faith in the human civilizational project if they were to face down the Christian challenge, under Julian the Apostate the pagan party simultaneously carried out significant land reforms, canceled debts, and reduced taxes, while investing significant resources in promoting Neo-Platonic philosophy and reforming the pagan priesthood (Collins 1998: 199-133, Rubenstein 1999: 194-210). The Hermetic element in the tradition, furthermore, reflects the artisanal character of Aristotelian philosophy, even if it has also undergone transformation in an aristocratic and priestly direction. It would probably be most accurate to say that Neo-Platonism reflects the historic commitment of the dialectical tradition to resistance to the market order, as well as its alliance in this struggle with patriarchal and tributary elements, but that these latter elements have in fact become dominant in a way they were not in the philosophy of Plato and Aristotle themselves. 

It is necessary in order to understand this period to consider as well the influence of the prophetic religions --Judaism, Christianity, and (towards the end of the period) of Islam on the development of cosmological thinking. Here as well the impact is complex and contradictory. On the one hand, all three traditions shared a commitment (stronger in Christianity than in the other religions) to the doctrine of creation ex nihilo, something which tended to promote a view of the universe as dead matter which is radically dependent on God, and to undermine any sense of natural teleological ordering. This is particularly evident in the work of Augustine, who developed the doctrine of the rationes seminales to explain how growth and development and even evolution can occur without recourse to either spontaneous self-organization or teleological attraction. According to this doctrine, when God created the universe, he planted in matter the seeds of all the many forms of organization which he intended to bring into being. It is the growth of these seeds planted by God, and not anything in matter itself, which drives development. At the same time, the doctrine of creation implied, against the more otherworldly forms of Gnosticism and Neo-Platonism, that the material universe must in some sense be good and not merely the consequence of a fall. This sense of the radical goodness of matter was most fully developed in Judaism and Islam. Philo of Alexandria, for example, drawing on a mixture of Jewish, Stoic, and Middle Platonic ideas, argued that the ideas, or the forms of things, exist in the mind of God as a kind of intelligible world. In their latent form Philo called these ideas  or the divine wisdom. In their active, creative form, they became the  the word through which all things came into being. Unlike the Hellenic tradition, however, Philo rejects the eternity of matter, and teaches that matter itself was the product of divine creative activity. Thus, while he retains the form/matter dualism which is characteristic of philosophy in all pre-industrial societies he takes an important step towards the recognition of the material world as a realization of, rather than a falling away from, the divine will.

According to Philo, the Law of Moses is nothing other than the law of the cosmos itself, fully accessible to reason and binding on all humanity. On this basis, Philo develops a harmonizing ethics which integrates Jewish and Greek elements, arguing that authentic freedom consists not in citizenship in Rome or some reconstituted Greek city state, but rather in service to the one true God who alone is authentically self-existent. It is the Jews, who know and follow this law, and not the Greeks and Romans, with their devotion to wealth and earthly political power who are the true cosmopolitans. Knowledge of the law flows out from the Jews to the other peoples of the earth who will eventually be united as in a single city, under the one law of the living God. 

The movement to rehabilitate matter from Neo-Platonic otherworldliness was not limited to Judaism. Islam, at times at least, actually saw itself as bringing into being a universal just social order which was subject to divine law. And even Christianity made some contribution to the cause of matter. The doctrine of the resurrection of the body, when it was not eclipsed by the hope of eternity in an immaterial heaven, implies that it is in fact better, at least for human beings, to be with a body than to be without one, even after they have been afforded a direct vision of the essence of God.

Coupled with this sense that the material universe has a real value and purpose came a growing recognition of the ultimate meaningfulness of human history. This insight also from Judaism, with its potent sense of movement from past oppression to future liberation. Christianity was far more circumspect in this regard but even the pessimistic Augustinian vision presents history as a battleground between good and evil, something which invests history with meaning even as it argues that salvation is radically otherworldly. 

On the whole, however, the social dynamics of the Hellenistic and Roman periods could not sustain a progressivist cosmology. On the contrary, the overwhelming stagnation of the period, a result of the combined action of market forces and the widespread dependence of chattel slavery, tended to promote cosmological pessimism and otherworldliness. This was only accentuated as the system moved towards crisis and the Empire collapsed throughout the West and yielded to Islam in much of the East. It would be in the new civilizations which grew up in Northwestern Europe and in the Islamic lands that the full potential of the Aristotelian vision would come closest to being realized. 

It is among the foundational myths of the “modern” era that the middle ages were a period of backwardness and stagnation in which brutal warlords ran roughshod over dependent peasant communities, which they subjected to the most intense forms of exploitation, and that this whole system was shored up by a Catholic Church which legitimated feudal power both directly, by helping to sacralize it and indirectly by focusing the attention of the people on otherworldly redemption, all the while fighting tooth and nail to contain the development of both rational criticism and empirical research which it saw as a threat to its ideological monopoly. Such a view of the middle ages is, to be sure, no longer given serious credence by historians, who recognize both the complexity and internal diversity of medieval society and its enormous creativity, at least in certain times and places. But it continues to affect assessments of the period even where this creativity is recognized. Nowhere is this more apparent than in recent Marxist analyses, which attempt to explain the rapid progress of Europe during the middle ages largely in terms of the fragmented character of the ruling class and the incomplete character of the tributary state which they were in the process of building (Amin 1979/1980). By the time this state was complete in the seventeenth or eighteenth century, “feudalism” was already giving way to the early stages of capitalist development, and the absolutist state was either quickly overthrown or gradually transformed into an instrument of specifically capitalist interests (Anderson 1974b).

This analysis of “feudalism” as an immature variant on the tributary mode of exploitation, first advanced by Samir Amin (Amin 1980) is fundamentally correct. Under feudalism, as under other variants of the tributary mode, warlords exploit peasants through rents, taxes, and/or forced labor. The difference is the fragmented and decentralized character of the system, in which a centralized tributary apparatus presided over by a full-fledged sacral king has not yet emerged. What is not correct is the claim that medieval Europe was exclusively or principally feudal. On the contrary, feudal institutions co-existed and sometimes competed with other forms of organization which are best described as neo-archaic and protosocialist. 

We will recall that by archaic social formations we mean those in which a groups of villages cluster around a temple complex to which they voluntarily contribute a part of their surplus product in order to support the priests of the place who in turn provide to them services which promote the development of human capacities, both by opening a window on the divine, and by improving knowledge of the motion of the heavenly bodies, the action of various roots and herbs, etc., which help advance technical progress and expand agrarian production. Archaic societies seem to have yielded to tributary societies soon after the development of metal weaponry, but there is some evidence for such systems at places like Cattal Huyuk and Chaco Canyon. The memory of such societies is also very powerful, and is reflected in the stories about Atlantis and other myths of a “golden age.” The political project of Plato and Aristotle is best described as neoarchaic in so far as it aimed at restoring this golden age by returning to power those who were intellectually and morally most advanced.

The neoarchaic element in medieval society is, of course, provided by the Church and especially by the monastic movement which played such an important role in the economic development of parts of Northwestern Europe. Surplus extraction on monastery lands was at least partly noncoercive, based on the social prestige of the monks, and was used largely in ways which helped to advance the human civilizational project, by conserving ancient learning and helping to develop new agricultural and other techniques. That many of the monasteries were corrupt and infected by a degree of luxury consumption contrary to their mission does not alter the fact that the structure itself cannot properly be described as feudal or tributary --any more than the existence of a few philanthropists in the ranks of the bourgeoisie renders capitalism as a system nonexploitative or progressive.

The protosocialist element in the system was provided by the guilds, which were organizations of skilled workers, including both artisans and intellectuals, which regulated training, standards, and prices and which in many cities actually came to power in the twelfth and thirteenth century, albeit generally under the overall rule of a bishop or feudal lord, or in some cases of the Holy Roman Emperor. 

Amin and Anderson are quite correct that the break-up of the Roman Empire unleashed new possibilities for social progress in Europe, because it led to a fragmentation of the ruling class and that the Church contributed to this process in part, at least, by stalemating the drive towards unification of the system by the Holy Roman Empire. What they miss, however, is that progress requires not just reduced exploitation but also institutions which can centralize resources and invest them in a way which actually encourages human development. What the fragmentation of authority during the so-called Dark Ages allowed was not just the formation of a more prosperous peasantry with more incentive to produce and innovate but also the development of new forms of organization --the monastery and the guild-- which could channel surplus in a productive way. The result was the first significant period of technical innovation since the development of iron technology and advent of specialized agriculture in the period between 1000 and 700 BCE. The three field system, new kinds of plows better suited to northern and alpine climates, and the increased use of water and animal power all served to increase productivity as agrarian yields jumped from 4:1, where they had been for more than 1500 years, to 9:1. 

This complex of fragmented tributary structures combined with protosocialist and neoarchaic elements created some unusual ideological dynamics. On the one hand, as the pace of technological innovation quickened and productivity increased human beings began, perhaps for the first time in more than a millennium, to regard their own labor as a significant force in the universe and a real participation in the life of God. This was reflected both in the neoarchaic monastic economy, as Benedictine theologians developed a sophisticated theology of work --including manual labor-- which treated it as a form of prayer, and in the cities, where progress in handicrafts and the growing power of the guilds created a basis in experience for a more optimistic cosmology. On the other hand, the feudal element in the social formation was very real and people conserved a powerful sense of the underlying lawlessness of the universe generally and of human society in particular --an outlook which did much to encourage the persistence of pessimistic Augustinian ideas. And even as production expanded and social progress resumed, market forces began to regain their strength, spontaneously reproducing the ideological trends which we have already noted everywhere accompany the development of commodity production: mathematical formalism and atomistic empiricism.

The Catholic hierarchy occupied an ambiguous position in this larger complex. On the one hand, they benefited by comparison with the secular warlords and, at least in the West, had encouraged the Augustinian political theology which regards all purely secular power as little more than rape and plunder. It was only the ordering of the secular lords to the hierarchy, or rather their anointing by the hierarchy, which could confer on them even a semblance of legitimacy. On the other hand, this political theology severely restricted the scope of clerical intervention into the secular arena. Lawless warlords could hardly be expected to become agents of the Common Good, and as civilizational progress resumed, forward thinking hierarchs such as Gregory VII and Innocent the III began to envision a much larger role for the Church in the public arena. It is thus not surprising that some of them began to turn towards Aristotle, who had seen the  as a school of virtue, in their search for a theology which might help them to theorize the role of the Church in a period of rapid civilizational progress. Still, anything which suggested that the universe generally, and human beings in particular, were naturally ordered to God, threatened to call into question the very necessity of the hierarchy and its sacramental system ...

The social and ideological dynamics of the Islamic empires were rather different. The social formations which came into being as a result of the Arab conquest of an enormous empire reaching from Spain to Persia and eventually to India were, in fact, tributary empires which extracted rents, taxes, and forced labor from dependent peasant communities. They differed, however, from other empires in their characteristically lower rates of taxation and the much greater scope their afforded for the artisans, intellectuals, and the petty bourgeoisie. Many Islamic rulers invested heavily in the arts, sciences, and philosophy and the Islamic capitals rapidly emerged as important centers of learning. The result was, as in Europe but perhaps even more markedly so, a tremendous optimism regarding the universe and human civilization, something which was reinforced by Islamic doctrine generally which, we have seen, focused attention on the task of realizing God’s will on earth rather than on otherworldly salvation. This was a favorable environment for Aristotelian science, and indeed the environment in which it would find its most radical formulations. At the same time, the Islamic rulers and the Islamic clergy were not at all immune to the concerns which affected their Christian counterparts. If the world is naturally ordered to God, then it needs not nearly so much external direction, secular or clerical, as would otherwise be the case. Powerful tendencies in Islam stressed the absolute, arbitrary sovereignty of God, a reflex of the sovereignty of the caliphs and sultans who had come to power as military commanders, and were suspicious of Aristotelian doctrines which might call this into question. 

It was in these contexts that Aristotelian science experienced a resurgence, and finally achieved its most complete expression, serving as the ideology of a rising class of urban artisans and intellectuals who were (along side the monks and peasants in the countryside) the principal carriers of civilizational progress during this period. This development was driven by a number of debates, some of which reflected internal difficulties or ambiguities in the work of Aristotle himself, others of which reflected a need to integrate Aristotelian philosophy with Christian doctrine or the developing struggle between the Aristotelian and Augustinian parties. The issues addressed in this period included:

· a cluster of issues related to the origin and end of the world, its perfection and corruptibility, which brought to the fore the tension between the Aristotelian doctrine of the eternity of the world and the Christian doctrine of creation ex nihilo, 

· a cluster of issues related to the nature and structure of the heavens, including what they are made of, the number and nature of the celestial orbs, the role of angels, intelligences, and the Unmoved Mover, together with the vitally important question of whether or not the heavens can be said to be alive, 

· questions related to celestial influence and the possibility of alchemical transformations, brought to the fore by the incorporation of the Hermetic tradition into the larger body of Aristotelian science, 

· the question of the Agent Intellect, the power by which we abstract the intelligible essence of things from the images we form of them based on sense experience, and

· a cluster of issues forced by Augustinian defenders of arbitrary divine sovereignty, including the question of whether or not the universe can be moved rectilinearly and whether or not God could have created other worlds.

The most serious question which divided Aristotelian and Augustinian philosophy concerned the origin and age of the universe. Aristotle had taught that the universe is eternal, something which follows from his underlying cosmology and metaphysics which see the universe as drawn into being by the attractive power of God. If God is eternal, then so is the universe, which arises naturally as a necessary result of the existence of God. Indeed, the pull within Aristotelian science was towards a sort of panentheism, as followers of the great commentator Ibn Rusd argued that God is the formal cause of the universe or even is material cause, as well as its  and 
These claims contradicted, of course, the manifest sense of the Jewish, Christian, and Islamic scriptures as well as a long tradition of reasoning regarding the origin of the universe and the existence of God which had grown up independently in Judaism and Islam, more or less independent of Greek philosophy -- the so called kalam (Collins 1998: 395-401). This tradition argued for the existence of God from the principle of efficient causation, reasoning that everything, in order to come into being must have some antecedent cause. But an infinite regress of causes is rationally abhorrent, since without some first cause none of the other links in the causal chain would have been possible. In the kalam tradition the order of causation is understood as temporal rather than as merely logical, as it is in the Thomistic version of this proof (Thomas. Summa Theologiae I.1.3). The implication is not only that there must be a first efficient cause, but that the universe is temporally finite and began with a divine creative act.

As Maimonides, Thomas, and others showed, this argument was far from conclusive. 

... the efficient cause which acts by motion ... of necessity precedes its effect in time ... But if the action is instantaneous and not successive, it is not necessary for the maker to be prior to the thing made in duration ... Hence ... it does not follow necessarily that if God is the active cause of the world, that He should be prior to the world in duration, because creation, by which He produced the world, is not a successive change ... (Thomas Summa Theologiae I.46.2).

At the same time, they insisted, Aristotle’s arguments and those of his Arabic commentators, were no more conclusive. Thomas argued that God brought the world into being through an act of will, and that 

in agents acting by will, what is conceived and preordained is taken as the form, which is the principle of action. Therefore from the eternal action of God an eternal effect does not follow, but such an effect as God willed, an effect that is which has being after not being (Thomas Summa Theologiae I.46.1).

It was possible, of course, for God to have willed the universe to exist from all eternity. The will of God, except where it was constrained by logical necessity, could be known only through revelation, and the creation of the universe ex nihilo was an article of faith and not a conclusion of philosophy (Thomas Summa Theologiae I.46.2).

Thomas' rather inelegant solution to the cosmological question was bound up with a radical innovation in the sphere of metaphysics --namely a distinction between the essence of a thing and its act of existence. This allowed him to avoid the pull within Radical Aristotelianism towards thinking of God as either the material or formal cause of the universe and thus towards a materialist or spiritualist pantheism. God is the power of Being itself, from whom all finite systems derive their power of being as well as their particular form or essence. God is thus radically transcendent, though all things participate in his Being to the extent and in the specific way that their essence permits. Divine creative activity is nothing other than a sharing of the divine Being with the creature, In so far as Thomas recognizes the convertibility of Being with the Beautiful, the True, the Good, and the One, this strategy is not incompatible with Aristotelian finalism, but it does open itself to other interpretations as well.

The result was a rather muddled cosmogony in which an Augustinian doctrine of creation by divine will was grafted onto Aristotelian stock. Two different theories of causality operated alongside each other, without any real attempt to address the tension between them or to argue that superior explanatory power compensated for the resulting loss of economy. This situation was not really satisfactory to either side. Averroists continued to argue that reason was on the side of the eternity of the world while Augustinians magnified still further the role of the divine will, developing further Augustine’s doctrine of the rationes seminales, with the explicit aim of reducing the role of secondary causes in the operation of the universe.

The struggle between Radical Aristotelians and Augustinians extended as well into the debates over the nature and structure of the heavens. Aristotle first advanced the idea that there were in fact orbs which account for each motion of the heavenly bodies, transforming the mathematical model of Eudoxus into a physical one. His model included some 55 such orbs. By the middle ages, drawing on the work of Ptolemy and others, astronomers had adopted a rather different model, assigning one orb to each of the planets, including the sun, and then adding eccentrics and epicycles to account for the full complexity of celestial motion. They also generally added at least two more orbs to account for the daily motion of the stars, the procession of the equinoxes, and the progressive and regressive motion of the stars, an approach suggested by the Arab astronomer Thabit ibn Qura in the ninth century (Grant 1996: 280-1, 315, Duhem 1913-1959:3:404). Christians also generally added an immobile orb, the Empyrean heaven, outside of space and time, which was the true abode of God and the blessed (Grant 1996: 372ff). Thus the vision of the heavens popularized by Dante in the Commedia. 

Aristotle, we will remember, had argued that the spheres and the heavenly bodies they carried were made of a fifth incorruptible element --the quintessence-- and that each sphere or orb had its own intelligence, which he identified with the astral deities of Greece and the surrounding societies. Jewish, Christian, and Islamic commentators and scientists identified these intelligences with the angels mentioned in the scriptures, continuing a tradition which was already well established in both the Neo-Platonic and Jewish mystical traditions. Radical Aristotelians, following Ibn Sina, tended to regard the intelligences as joined to their orbs as soul to body, and to regard each sphere, or even the heavens as a whole, as living organism --as in fact a perfect animal (Grant 1996: 427). This was, indeed, the only tenable view once one assumed an Aristotelian cosmology and metaphysics, in which all motion is ultimately driven by the love of God. The spheres move because, with the direct, intellectual intuition which characterizes the angelic intellect, they have a vision of the divine nature and seek to emulate it with their perfect, regular, spherical motion. The higher the sphere the closer its intelligence is to the divine, the more perfect its love, and the more divine its motion.

Augustinians found this view abhorrent because it tended to sacralize the created universe, tended toward pantheism or polytheism, and seemed to diminish divine sovereignty. They could not entirely extricate themselves from the underlying cosmological models, but insisted that the spheres themselves were in no sense alive and that the intelligences were not their souls --a position formally defined by the Condemnations of 1277. Thomas’ position, that it is indeed separate intelligences that move the heavens but that they do so only by virtual contact with them, and not as a soul moves its body (Grant 1996: 475-6), seems also to have been condemned, when Stephen Tempier also rejected the view that the angels move the spheres by will alone (Grant 1996: 529). The result was a tendency was to see the heavens as moved by some kind of impressed force, and to stress the direct involvement of God in moving them (Grant 1996: 533). Augustinians in particular, as we will see, emphasized that God could, in fact, move the heavens in whatever manner he pleased, something which contributed in no small measure to the development of a purely mechanistic physics. 

Closely related to the question of the structure of the heavens was the question of celestial influence. We have seen that Aristotle laid the groundwork for the disciplines of astrology and alchemy by arguing that it was the influence of the heavenly bodies, especially the Sun, which set in motion changes in the sublunar regions. This was merely an inference from the obvious role of the Sun in producing meteorological changes or in promoting the growth of plants and thus indirectly of animals, or of the moon in producing tides. Gradually incorporating the Hermetic disciplines into the larger body of Aristotelian science, medieval thinkers associated each heavenly body with a particular influence. Saturn was associated with the element earth, the Moon with water, Mercury with air, and Mars with fire. The sun was said to produce gold, the moon silver, Mercury the metal of the same name, Venus copper, Mars iron, Jupiter tin, and Saturn lead. The influence of Mars was said to produce yellow bile, Saturn black bile, the Moon phlegm, and the Sun and Jupiter blood. And acting through these humors, which were thought to govern the activity of the body, the planets influenced body type and physical disposition, including our passions, which in turn affected the conditions under which our intellect and will developed (Grant 1996: 573-577). 

It must be pointed out that this sort to astrological speculation did no more to compromise freedom of the will than does belief in the force of gravity today. Astrological influences were considered physical forces which apply external constraints, working through the mediation of physical substances such as bodily humors. Those which affect the passions might make it more difficult to do certain things and easier to do others, much the way a certain balance of hormones or neurotransmitters might be thought to affect human action and human development today. But the underlying capacity of the intellect to know the good, and of the intellectual appetite to will it, remains. This, at least, was the opinion of most Aristotelians, and plays a central role, for example, Dante’s vision in the Commedia, where astrological factors affect the physical dispositions of individuals while leaving the intellect and will free and capable of rising above material constraint (Dante, Commedia III.2, 4; Sinclair 1939:III: 43-46, 69-72). 

With in the heaven of the divine peace spins a body in whose virtue lies the being of all that it contains; the next heaven, which has so many sights, distributes that being among different existences, distinct from it and contained in it; the other spheres, by various differences, direct the distinctive qualities which they have in themselves to their ends and fruitful working. These organs of the universe proceed thus, as though seest now, grade by grade, each receiving from above and operating below. Observe well now how I pass by this way to the thought thou seekest, so that then though mayest know how to take the road alone. The motion and the virtue of the holy wheels must derive from the blessed movers, as the craft of the hammer from the smith; and the heaven that so many lights make fair takes its stamp from the profound mind that turns it, and of that stamp becomes itself the seal; and as the soul within your dust is diffused through different members that are adapted to various faculties, so the Intelligence unfolds its bounty, multiplied through the stars, intellect wheeling on its own unity. Diverse virtue makes diverse alloy with the precious body which it quickens and with which, even as life in you, it is bound, but the joyous nature when it springs the mingled virtue shines through the body as joy through the living pupil (Dante Commedia III.2).

Alchemy is nothing more or less than an attempt to understand and reproduce the process by which the heavenly bodies exercise their influence so as to be able to produce changes in material systems. In this sense alchemy is more  than science, and in some ways it is the very prototype for the sort of  that we today call technology, i.e. a  based on a scientific understanding of how natural process work, as opposed to arts which have developed on the basis of a purely empirical lore uninformed by any explanatory-deductive theory. What sets alchemy part from modern technology, however, is not simply a different understanding of particular natural processes, but rather the larger teleological system in which it understood its activity to be situated. As James Elkins points out 

Alchemy rehearses and often speeds up process that the earth does naturally by brewing metals underground. The work was God’s and it was the ongoing perfection of the world (Elkins 1999: 73)

The drive to produce gold, with which alchemy is traditionally associated, while it was certainly not unaffected by the promise of material gain for those who might succeed, was in reality simply a part of this drive towards perfection, gold being regarded as more perfect than the other metals in virtue of its relative immunity to corrosion or other corruption. The real aim of most scholarly alchemists was to create the Philosopher’s Stone,

a certain pure matter which, being discovered and brought by Art to perfection, converts to itself proportionally all imperfect bodies that it touches (Arnold of Villanova in Read 1957: 28).

From the Philosopher’s Stone could be prepared the Elixir of Life, which conferred on those who partook of it true immortality and incorruptibility.

The Philosopher’s Stone was, according to most alchemists, widely diffused throughout the natural world, and was present in greater concentration in those substances which were less corruptible. The task of the “Great Work” was simply to purify ordinary matter in order to obtain a sufficient quantity of it. In doing this, alchemists began with materials were themselves relatively incorruptible, such as gold and silver. These were placed in a sealed pear-shaped vessel known as the Philosopher’s Egg and subjected to various processes which were intended to purify them, resulting first in sophic sulfur and mercury (not to be confused with the modern chemical elements of the same name), and eventually the Stone itself. These processes included many, such as calcination or heating in air, solution, distillation, and sublimation which continue to play a significant role in contemporary chemistry. Others, such as fermentation and “mortification” or “putrefaction” are today applied only to organic matter, but were seen by the alchemists to operate on mineral as well as plant or animal species. The mortification of a metal generally meant its oxidation, something which was necessary in order for its “seed” to germinate. The process could be reversed by reduction, something which was said to produce the “resurrection” of the substance in question. Most of these processes involved the application or withdrawal of heat or the addition or removal of water, thus changing the balance of the four primary qualities, hot, cold, wet and dry. Often alchemical processes were seen as corresponding to and accentuating the influence of a particular planet and were best carried out only when that planet’s influence was strong. Some alchemists also believed that music could help their work along. No manner of technical skill was, however, sufficient, if the operator himself was not of pure heart. The alchemist had to be a just man and a man of prayer if he hoped to succeed at all in the perfection of the material universe (Read 1961: 28-40). 

This brings us, of course, to the reason why astrology and alchemy were long held in suspicion by the religious authorities. The image of the alchemist which has come down to us is heavily mediated by the legend of Faust, based on an historical practitioner of the hermetic arts who was said to have cut a deal with the devil in order to advance his own quest for knowledge. In the original Lutheran version of the story --the version which still exercises the greatest influence over the popular mind- Faust is eventually damned. Thus the title of one early edition:

The History of Doctor Johann Faustus the notorious magician and necromancer, how he sold himself to the devil for an appointed time, what strange adventures he saw meanwhile, bringing about some and living through others, until at last he received his well deserved wages. For the greater part collected and prepared for the printer out of his own posthumous writings as a horrible precedent, abominable example and sincere warning to all conceited, inquisitive and godless persons (in Watt 1996: 19).

Faust represents everything which the Reformation eventually rejected: the struggle of humanity to achieve salvation under its own power, by cultivation of the intellect and the will, and if need by the manipulation of the physical universe in order to allow the time necessary for mind the complete its long journey towards God. 

Catholic attitudes towards the hermetic disciplines were more complex and varied. Albertus Magnus had a significant interest in the subject, and regarded it as well founded in the principles of Aristotelian science, but was suspicious about the possibility of transmuting metals --as he was about the possibility of casting horoscopes sufficiently accurate to provide real guidance for decision making. Augustinians, on the other hand, tended to be more skeptical. At issue here was the very real danger that the alchemists , if successful, could obviate the need for the priestly hierarchy and the sacramental system, and indeed for the whole of salvation history. Thomas himself held that had we an infinite period of time we could in fact advance to knowledge of God, including knowledge of the divine essence, on our own power. This is, of course, just precisely what alchemy, in its search for incorruptibility and immortality, sought to provide us, and it was something even Catholic Augustinians regarded as demonic. 

We are faced here with two opposing visions of sin and salvation. On the one side, the Aristotelians argue that human beings grow towards God through knowledge, and that sin is largely a result of ignorance or of habituation to acts formed in ignorance. Anything which advances the cause of knowledge also advances the cause of redemption. The Augustinians, on the other hand, believed that it was just precisely human grasping at the divine, of which alchemy was a typical example, which lay at the root of sin. It was only by abandoning the struggle to become like God under our own power, and by turning in humility towards the crucified savior, that we could ever hope for redemption. Each vision of salvation is sustained by its own distinctive cosmology. On the one side we have the Aristotelian vision of a universe drawn into being by the attractive power of God, in which every partial system struggles towards God to the full extent of its ability. Understanding how this process of development works allows us to participate in advancing it and thus hastens our own journey towards God. On the other side we have the Augustinian vision, which was increasingly a vision of a purely mechanical universe composed of dead matter created and sustained by God and subject to arbitrary divine intervention. The political valence of each of these lines is not hard to work out. On the one side we have the friends of human development, who see spirituality as merely an extension of human moral and intellectual development generally. On the other side, we have the friends of reaction who counsel submission to the authorities who represent the crucified messiah --and the warlords who now rule in his name. 

The fourth great issue which divided the Aristotelians from Augustinian orthodoxy was the question of the Agent Intellect. Augustine had taught that while we know sensible things by means of the senses, that we know intelligibles, including both mathematicals and natural and revealed truth about God by means of divine illumination. This had the effect of undermining the distinction between natural and revealed knowledge and making all knowledge quasi-revealed --an implication which was drawn out fully only by the Traditionalists of the eighteenth and nineteenth centuries and certain extreme advocates of Reformed epistemology, such as Dooyeweerd. Closely associated with this was a tendency to distinguish radically between the body and the rational soul, which was supposed to be capable of existing separately from the body and by its very nature partook more fully of the divine. Any tendency of this doctrine to "divinize" human faculties, however, was mitigated by the central importance which Augustinians assigned to the will, so that it was regarded as quite possible to know a higher Good and still turn away from it. Indeed, once human beings had turned from God in original sin, it became quite impossible for them to return without the assistance of divine grace. The net effect was to make human beings mere objects of divine action, holding them accountable for their divergence from the divine will while denying any autonomous intellectual or moral movement towards God.

The Aristotelian approach to the problem was very different. Aristotle taught that the soul was the form of the body, but also that intelligible, immaterial truths could be known only by an immaterial principle. This implied that there had to be such a principle involved in human knowledge. At the same time, it is matter which is the principle of individuation for Aristotle. Immaterial principles differ only in kind, not in number, so that there can be only one such principle for all of humanity. Some commentators, such as Ibn Sina, allowed the existence of an individual "potential intellect" which receives the forms abstracted by the single Agent Intellect, which functions in effect as the lowest member of an angelic hierarchy of finite but immaterial substances. Others, such as Ibn Rushd and his Latin followers, insisted that the potential intellect as well was one, so that human beings functioned, in effect, as data collectors for the single human intellect. We have different ideas simply because our internal senses register different images based on differing sensory experience. 

Claims regarding the unity of the human intellect were problematic for two reasons. First of all, they made it difficult to theorize personal immortality. There was no difficulty in regarding the intellect as immortal, because it was immaterial, but there was only one intellect. After death the human animal souls which had been joined to it simply died and other "data collectors" replaced them. Clearly this was in conflict with Christian doctrine. Second, the doctrine conflicted with psychological experience. We do not merely experience ourselves sensing, but actually think individually, something which Averroist doctrine in particular seems to rule out.

Situated in the larger context of Aristotelian cosmology and metaphysics, furthermore, monopsychism tended to undermine serious Christian claims regarding the transcendental aim of human life. Medieval Aristotelianism presented the universe as an organized, teleological system in which everything is, in a sense ordered toward God, which draws things from the pure potency of matter in to act. But each thing is ordered to God in a different way, corresponding to its nature. In one sense Aristotelianism seemed to exalt humanity by comparison with the Augustinian orthodoxy, by endowing it with an autonomous ordering to God which was not dependent on revelation or grace, and which therefore had no need of the clerical hierarchy. On the other hand, the possibility of knowing and loving God in essence seems to be excluded. Human beings are "just a little lower than the angels," and will remain there, unable to transcend their finitude. 

The effect of this sort of doctrine is to focus energy on the human civilizational project --on technology and institution building, and on the fine arts, the sciences, and philosophy. The highest human authorities are the state, which in the Middle Ages meant the Emperor, and the Philosopher who guides him in the paths of wisdom and justice. The task of the state is to create the conditions for the fully development of human capacities. The actual work of developing human capacities, meanwhile was entrusted to the new institution of the guilds, which cultivated the arts and sciences and which, increasingly, played the leading role in governing the emerging urban communes. Indeed, the "Universitas" was simply the chief of these guilds which taught the liberal arts which were necessary for making arguments about the Beautiful, the True, the Good, and the One, and thus for the governance of the state. Religion, in this context, is reduce to a sort of "philosophy for the masses" which presents roughly the same truths as philosophy, but in imaginative form, which at once makes it more accessible but also introduces inevitable distortions. The clergy are reduced to the status of second-rate, ersatz philosophers whose activities serve, and must be regulated by, the state.

There were, to be sure, ways around this impasse. The most important were those offered by Thomas Aquinas and Dante Alighieri. Thomas’s approach to the problem depends on the metaphysical innovation we noted above, which distinguishes the act of being from the essence or formal cause of a thing. While Thomas never explicitly breaks the Aristotelian teaching that matter is the principle of individuation, which continues to affect his angelology, his anthropology generally and his psychology in particular build on the notion that human beings are composites not only of form and matter but also of essence (and the essence of humanity or human nature for Thomas include form and matter together) and existence. In effect, we are individuated by the separate act of existence which we are granted by God, something which makes it possible to ascribe to each individual their own unique agent intellect, overcome the difficulties of the Averroist doctrine form the standpoint of both psychological experience and theological implications (Gilson 1949, von Steenberghen 1980). 

Thomas' cosmological, metaphysical, and psychological innovations also permit him to reconcile a commitment to revealed Truth with Aristotelian doctrine. What the Agent Intellect does, for Thomas, is to abstract the intelligible principle of a thing from the image garner from the senses. This can mean any one of three things. It may mean just abstracting a logical whole from its parts --the abstractio totalis which we all use when we abstract from Fido, Fifi, Rufus and Rover to the logical whole "dog." It may mean abstracting form from matter, the abstractio formae used by mathematicians when they form the concept of a triangle based on observation of triangular objects. But it may also mean abstracting the existence of something from its essence, something we do implicitly when we judge that something is and is such and such a thing in such and such a way. This form of abstraction Thomas calls the separatio since it separates Being from essence. It is this degree of abstraction which permits us to rise to the idea of God, Being itself, and its convertibility with the other transcendentals. But we do not gain any real insight into what Being is. This for Thomas, is the mystery of the divine nature, which can be known (initially) only through revelation and later, for us by faith perfected by the gifts of the Holy Spirit. Ultimately for Thomas, this perfected mystical knowledge depends on the gift of caritative wisdom, which we acquire connaturally. By loving God with God's own love we come to know God experientially and connaturally in a wordless wisdom which transcends both philosophy and the words of doctrine.

Thomas's solution at once validated the dialectics practiced by the emerging secular intelligentsia and ordered it to the revealed truth of which the Church was the custodian. At the same time, it stressed radical interdependence of dialectics and revelation. Dialectics terminates in knowledge of the divine act of Being; revelation discloses that act of Being as it really is, at least to those whose faith is perfected by the caritative wisdom and thus by infused mystical contemplation. This solution is embodied institutionally in the Dominican order which at once practices dialectics and seeks the perfection of the mystical union.

The Thomistic synthesis presented the Church with a very attractive solution to the political-theological question. On the one hand, as the Aristotelians taught, everything in the universe is ordered to God. The proper scope of ecclesiastical activity is, therefore, in principle unlimited. Human beings, furthermore, because they can rise rationally to knowledge of the divine act of Being are in fact ordered to not only this natural, but also to a supernatural knowledge of God which they can achieve only through revelation and through the spiritual discipline of the Church. The role of the Church is not only safeguarded, but in fact expanded by comparison with the Augustinian approach. This is a point which the Church, however, recognized only belatedly, and only incompletely, when the full implications of Augustinianism became apparent in the Reformation. This is, no doubt, because while Thomism exalts the Church, it also challenges it to change. While Thomas is quite clear that there is a perfection in the Episcopal state, because the bishop is ordered to the care of the whole community, there is also an perfection in the religious state, which seeks the perfection of infused contemplation. And if the life of the pure contemplative is, in a certain sense the most perfect, then there is another sense in which the Dominican way, which integrates action with contemplation --participating in the Episcopal task from the standpoint of a personal commitment to perfection-- is nobler still. Thomas is always modest in his claims for himself and his order and does not draw out the full implications of his doctrine, but there is little question that it points to a Church which looks less and less like a sacerdotal hierarchy and more and more like a universitas composed of various "guilds" (the orders) which cultivate both religious perfection and the skills necessary to carry out really effective pastoral work. It is little wonder that bishops like Stephen Tempier, as well as orders less committed to intellectual excellence (the Franciscans) might have felt threatened.

Dante's solution, which comes a full half-century later, differs from Thomas in its effort to conserve more of the contribution of the Radical Aristotelians while still safeguarding the transcendental teleological ordering of humanity and the autonomy of the Church. Dante's cosmology is more clearly teleological than Thomas'. It is love which moves the sun and all the stars and indeed everything in the universe. Dante avoids materialist and spiritualist pantheism not by reference to the Divine act of Being but rather by theorizing God as the final, rather than the material or formal cause of the universe. At the same time, he puts the Averroist Siger de Brabant in the same heaven as Thomas, along with Bonaventure and Joachim, implying that the insights of the Averroist left --both the affinity with the old cult of the Magna Mater and the call to a knowledge of God in plenitudo intellectus-- must be conserved in the context of the larger Catholic synthesis. And Dante stakes out a middle position on the question of the Agent Intellect, accepting Thomistic doctrine but insisting that human intellectual potential is realized only collectively, something which grounds his insistence on the importance of human institutions --the Empire and the Church-- which are the guarantors of human development, natural and supernatural, respectively (Dante. de Monarchia). 

The final issue which divided Aristotelians and Augustinians had to do with the relationship between the divine will and the structure of the universe. Increasingly, as the Augustinian reaction of the thirteenth century gained strength, thinkers of this latter tradition began to press ever more forcefully their claims for the absolute sovereignty of God. This led them to advance a number of positions which may seem a bit odd to us today but which lead to debates which in fact played a major role in the eventual emergence of a purely mathematical physics. Could God, for example have created other universes? Can God move the universe rectilinearly? 

Both of these possibilities were excluded on principal for Aristotelians. The universe is, from an Aristotelian point of view, a necessary consequence of the existence of God, who draws it into being naturally by teleological attraction. As there can be only one God (it being impossible for there to be more than one infinite being) there can be only one universe. Space, similarly, is a function of existence of matter. There can be no space outside the material universe in which God might move the universe around. From an Augustinian view both of these positions represented an infringement on divine sovereignty, and both were condemned by Stephen Tempier, Bishop of Paris, in 1277. 

Throughout the middle ages, the development of Aristotelian science tended towards the construction of what we will call a completed teleological or Aristotelian space-time. In such a space-time matter appears as the pure possibility of organization, a possibility which is only and always actualized by the teleological attraction of the unmoved mover or, to put the matter differently, by the incredible beauty of God, who draws all things to herself. Change or motion is first and foremost the development of more complex levels of organization under the attractive power of this principle. First the fundamental qualities of hot and cold wet and dry, then the four elements, and eventually the entire scale of forms, mineral, vegetable, animal, and mineral emerge out of pure possibility and into the light of Being. The resulting space time is axiological, in the sense that all movement is also growth or decay, progress or regress on a scale of values as matter evolves towards God or retreats backwards into the night of nonbeing. Evil is simply nonbeing, or more broadly the failure of matter to realize its latent potential for growth and development.

The “completion” of this space-time was held back by a number of factors. The most significant is the long-standing alliance between the dialectical tradition, which had its social basis in the intelligentsia and artisans of the cities, with patriarchal-tributary elites in a mutual struggle against the emerging market order. It was this alliance, motivated by the relative weakness of the intelligentsia and artisanate, which deformed Aristotle’s original synthesis so that he from time to time seemed to conceive the universe as a sort of cosmic monarchy, celestial image of the earthly domain of his Macedonian patrons. Throughout the course of the middle ages, however, as the intelligentsia and artisanate grew in strength, this alliance gradually came unraveled. This had two results. On the one hand, the tributary elites and their allies in the clergy increasingly disengaged themselves from the alliance and developed their own ideological forms, a process represented by the Augustinian reaction which we have already described briefly and which we will have cause to examine in greater detail in the next chapter. Second, this left the intelligentsia and the artisanate to draw out the full implications of their position without concern for the interests of their erstwhile allies. The result was ideological polarization. As Augustinians pressed ever more forcefully their claims of absolute divine sovereignty (in a way Augustine himself never would have done) Radical Aristotelians emphasized more and more the role of teleological attraction and the operation of secondary causes in the cosmohistorical evolutionary process. As Augustinians inched closer and closer to the pessimistic anthropology which eventually found expression in the doctrine of the Reformers, Radical Aristotelians put forward a vision of human beings as rational and social, authentic partners in God’s creative power. Nowhere did this find more powerful expression than in the work of the alchemists, which sought to bring the whole creation to perfection. At the political level this vision found expression in Dante’s de Monarchia which sought, in creating an authentic world government, to create the optimum conditions for the progress of human civilization. 

That the development of this Aristotelian science and the political project associated with it was cut short was, at least, in part, a result of brutal ideological repression which accompanied the Augustinian reaction of the thirteenth century, which we will examine in depth in the next chapter. There were, however, internal contradictions in Aristotelian physics as well. Specifically, Aristotelian physics remained, throughout this period, unable to advance a unified theory of motion. This contradiction takes a number of forms. First of all, according to Aristotle, the local motion of objects ought to be to their "natural" place --i.e. the place which most perfects the form of the whole to which they are ordered. Thus fire rises above air, which rise above water, which rises above earth. Thus the natural motion of plants towards sources of water and light and the motion of animals towards food and towards their mates. Thus the motion of human beings towards both material and spiritual goods. The difficulty is that not all motion is of this kind. Even minerals can be crushed or eroded and thus lose their form. Organisms suffer disease, death, and decay as well as experiencing growth and development. Animals are sometimes drawn to things which are dangerous for them, and human beings often choose what can only seem like evil options. Much of this unnatural motion, furthermore, occurs as a by-product of motion which is natural. One rock, falling to its natural place, crushes another. One organism lives by consuming another. Human beings do evil in the pursuit of perceived or authentic good. The universe is a place of struggle and tension as well as growth and development.

It is not that Aristotle failed to acknowledge these phenomena. On the contrary, we have already noted that he ascribes corruption in the sublunar realm to the fact that everything is composed of contrary qualities. The mediation of animal and human behavior through the processes of finite sensation and intellect, furthermore, means that there is no real contradiction between an underlying teleological ordering and action which is disordered as the result of sensory or intellectual error. The problem is that these "solutions" to the contradictions of Aristotelian physics seriously undermine the adequacy of Aristotle's answer to Plato, pushing his system back towards Platonic pessimism regarding matter --and thus regarding the possibilities of social progress. Claiming that things disintegrate because the very elements of which they are composed are unstable, contrary combinations is simply a more complex and elegant way of saying that matter, even though it is the potential for form, also resists it. 

This has, furthermore, definite political consequences. Aristotle, no less than Plato, seems to believe that some people are constitutionally better fit to be "formed" for leadership and Aristotle, no less than Plato, remains skeptical about the possibility of actually building a just society. Indeed, in some places Aristotle seems to abandon entirely his teleological vision in favor of a political metaphysics driven by taxis, but the imposition of order from the outside, a notion with profound authoritarian potential (Aristotle. Metaphysics 1075a-1076a).

But the difficulties do not stop here. One of the aims of science is a unified explanation of the universe and it is one of the great appeals of Aristotle's system that he makes so much progress in this direction. For Aristotle perhaps even more than for Plato, however, motion in the celestial and the sublunar realms really doesn't follow the same laws. In the celestial realm the operation of teleology is perfect and its effect a changeless cyclical motion driven by love of the unmoved mover. In the terrestrial realm natural, teleologically driven motion compete with disintegration driven by the internal contradictions of matter and violent motion driven by error. Aristotle has, in effect, reproduced the Platonic distinction between the invisible idea and the visible thing which imperfectly reflects it inside the physical universe, in a division between the celestial and terrestrial realms.

Finally, Aristotle's account of celestial motion itself turns out to be in profound contradiction with observational evidence. This was not, furthermore, something which became obvious only with the discoveries of Copernicus, Kepler, Galileo, and Newton. On the contrary, alongside the Aristotelian enterprise directed at explaining the movements of the heavenly bodies, there was a vigorous tradition in Greece and later throughout the Mediterranean of observational and mathematical astronomy directed at describing that motion as accurately as possible. And while the motions of the heavenly bodies may seem regular by comparison with those of humans or dormice, they are by no means simple. As better data became available, and better mathematical models were developed, in became increasingly obvious that spherical geocentric orbits were not the most economical means of describing the motions of the heavenly bodies. We have seen that Aristotle himself, following Eudoxus and Callippus, had to posit as many as 55 spheres to account for stellar and planetary motion (Metaphysics 1074a). Ptolemy was obliged to introduce eccentric orbits and epicycles. The efforts of the militant Aristotelian al-Bitruji to develop a concentric-spherical alternative in the 13th century failed, and eventually, of course, concentric geocentric spheres gave way altogether to heliocentric ellipsoids (Lindberg 1992).

More is at issue here than aesthetics. On the contrary, it was the perfect beauty of the spherical form which was supposed by Aristotle and his followers to inspire the movement of the spheres --on which the motion of everything else depended. Long before the attacks of Copernicus and Kepler, Aristotelian cosmology had succumbed to Ptolemaic eccentrics and epicycles which made the Aristotelian account of motion unworkable.

It would, to be sure, have been possible to resolve these problems within the context of the larger Aristotelian problematic. What would have been required, specifically, was a generalization of the concept of teleology to embrace contradiction and disintegration, along something like the lines which would later be proposed by Hegel and Marx. According to such a view, change is indeed driven by teleological attraction, and is therefore fundamentally a process of progressive development towards ever higher degrees of organization. But it occurs under definite material conditions which may not make available the energy necessary to sustain any given process of development. Systems may, furthermore, develop in ways which lead them to come into conflict with each other in the pursuit of what is objectively a common Good. And the structures which these systems develop in order to tap into available energy and allocate it to various functions may well itself become an obstacle to further growth and development. Such an approach would not only have made it possible to advance a unified theory of motion. It would also have liberated Aristotelian astrophysics from the specific astronomical models to which it had become attached, allowing the stars and planets to be studied as particular physical systems which had achieved a definite level of organization under particular material conditions, their motions governed by the laws of that mode of organization, but subject both to further growth and to instability and degradation. This would have obviated the need for perfect spherical orbits and made it possible to accommodate the finds of mathematical astronomy in the sixteenth and seventeenth centuries. 

That such a road was not taken simply reflects the limited conditions under which the Radical Aristotelians themselves labored. A classical Marxist analysis would describe these limitations in terms of the low level of development of the productive forces which did not yet make it possible to transcend the market order, the petty-bourgeois character of the Radical Aristotelians themselves, and their still incomplete emancipation from the hegemony of the tributary elites and their clerical ideologues. According to this view, a correct understanding of the processes of the natural world goes hand in hand with the development of modern industry. And it is modern industry, with its advanced division of labor, which makes both possible and necessary the socialization of the means of production. The petty bourgeois artisans and intellectuals were indeed in a position to grasp the enormous potential for technological and social progress, something which is reflected in their optimistic cosmology and anthropology and in their emphasis on the role of secondary causes, including human labor, in the operations of nature and society, but they also clung jealously to their own independence and the rights and privileges they had won for themselves from their feudal overlords. They were not in a position to understand the role of contradiction as a progressive social force because they had not yet experienced a successful social revolution, the transition form feudalism to capitalism itself being incomplete and the possibility of socialist revolution still centuries away. Indeed, the full realization of human potential remained even for them an otherworldly dream, represented by the Unmoved Mover who ultimately still governed the motion of all things in a vision which was still far from being completely secularized.

Such an explanation, I would like to suggest, while it points to a number of important factors, is well off the mark. Most important, it reflects the degree to which dialectical and historical materialism is itself hegemonized by bourgeois ideology, with its idolatry of mathematical physics and modern industry and its determination to banish from science every vestige of the teleological and the divine. This is a point which we will elaborate at much greater length in a later chapter. For now it will suffice to point out that it is precisely the purgation of the teleological from the dialectical vision of Marx, Engels, and their interpreters which at once left their ethical claims ungrounded and required the creation of an earthly equivalent for the missing divine principle in the form of the Leninist party and its General Secretary, organizer and director of the human historical process and aspirant to leadership of the whole process of cosmic evolution. And nonmarket forms of social organization long predate the advent of modern industry which, contrary to Marx’s claims, makes the problems of centralized economic planning far more complex and difficult and thus if anything favors the market order. 

What the artisans and intellectuals of the medieval communes did indeed lack was the political weight necessary in order to win their battles with the warlords and their clerical ideologues. They constituted a growing, progressive stratum within a dynamic and changing social order, but they were still a small minority. The penetration of market relations into the countryside had not yet proceeded far enough for their philosophical pre-occupations and dialectical disputations to make any sense to the peasantry. Oppressed peasants saw no need for subtle dialectics to prove the justice of their cause and were more likely to be attracted to Joachism or other prophetic movements which articulated with vivid images God’s promise to redeem the land. And the dispossessed weavers and other incipient proletarians of the cities were not only few in number; they were also likely to resent the relatively privileged position of the guild-masters and intellectuals who alone fully enjoyed the freedom of the city. The result was a tendency to abandon the larger project of Radical Aristotelianism in favor of a narrower attempt to defend intellectual liberty against the repression unleashed by the clergy, advancing what amounted to an incipient liberal theory of the state (Marsilius of Padua. Defensor Pacis) a move which obviated the political need for a teleological cosmology or a metaphysics capable of grounding a natural law ethics, and which thus paved the way for an abandonment of Aristotelian science when empirical evidence against some of its particular formulations began to mount. Alternatively, those intent on defending a teleological worldview made their peace with the Church and provided the intellectual shock-troops for the Counter-Reformation, melding their Aristotle with Augustine in a very conservative reading of the Thomist synthesis (Thibault 1971) designed to defend rather than to undermine clerical authority. As a result promising solutions to the internal contradictions of Aristotelian science when unexplored and possible avenues of development were abandoned. The future, it seemed belonged to the market order and the mathematical physicists who alone seemed unable to unlock the secrets of nature and make the accessible to all who would exploit them.
Hindu Cosmologies

Because it is an attempt to re-assert a teleological cosmology in the face of challenges from modern Euroamerican science, our principal focus in this chapter has been on the Aristotelian physics out of the disintegration of which modern mathematical physics emerged. It is important, however, to note that neither teleological cosmologies and their associated axiological spacetimes nor atomistic and mathematically formal approaches to physics are in any sense uniquely “Western.” Both tendencies were also apparent in humanity’s other great postaxial civilizational centers, India and China. We have already noted the emergence of atomistic and mathematical approaches to science in these civilizations. Here we will discuss briefly the emergence of teleological cosmologies and axiological space times. 
In India, there were, broadly speaking, two distinct traditions which had the potential to contribute to the development of teleological cosmologies. The first of these was the dualism represented first of all by the Jaina tradition and reincorporated into Vedic orthodoxy by the Samkya school. This school, we will recall, regarded the universe as an interaction between two principles: prakriti or matter and purusa or spirit. Prakriti contributed to the evolution of spirit by posing obstacles which gradually forced purusa to recognize its autonomy.  In the pure Samkya tradition this recognition of autonomy was itself the goal of spiritual evolution, but the Samkya school doubled as a kind of physics for the Vedanta traditions, which regards the aim of spiritual development not simply as the autonomy of spirit from matter but rather the union of the individual self (jiva/purusa/atman) with the creative principle of the universe, Brahman, a union which is understood by some (the advaita school) as essential and substantive and by others (the dvaita school) as a loving devotion, and by still others as something in between.
As in Europe and the Mediterranean Basin, these ideas became bound up in India, with astrological and alchemical ideas. But the planets, in addition to their association with specific elements (the Sun and Mars with fire, Mercury with earth, Venus and the Moon with water, Saturn with air, and Jupiter with ether or the quintessence), are also associated with certain qualities or gunas which reflect different levels of spiritual development, The Sun, the Moon, and Jupiter, for example, are regarded as mediating sattva or goodness, Venus and Mercury as mediating rajas or the energy to overcome obstacles, and Mars and Saturn as mediating inertia or impurity. A person’s birth chart is seen as reflecting the karmic imprint of previous lives, a specific combination of virtues and vices, potentials and weaknesses which in turn define the evolutionary tasks which an individual must address in this lifetime. 
This evolutionary dynamic is articulated across a hierarchical, cyclical, and even pessimistic cosmology inherited from the Vedas and the Puranas. The universe is periodically created and destroyed with each larger cycle divided into shorter periods each of which is worse than the one which precedes it. Thus the present period, which began roughly 3000 BCE with the death of Krishna (roughly the beginning of the Bronze Age and the emergence of exploitative tributary states)  is regarded as the kaliyuga, a time of social and spiritual disintegration. Structurally the universe is organized around a central mountain, Mount Meru, which sits in a great ocean above which are ranged visible and invisible planets and then various higher realms, including several which are outside the material universe. Generally speaking, more evolved beings inhabit the higher realms, with those beyond the bounds of matter escaping the period cycles of destruction and rebirth. 
This cosmology should be seen as a reflection of the persistence of pre-axial tributary elements in the social order of the Indian subcontinent, structures which, as we have seen, tend to encourage cosmological pessimism. The larger dynamic is towards the spiritual development of individuals from lower to higher levels, towards eventual union with the creative principle, Brahman, which is their source.  This is reflected in the overlay which assigns higher planes to more evolved beings and which adds immaterial realms immune to cyclic destruction and rebirth. 
Buddhist Cosmologies

The second Indian tradition which produced a teleological cosmology accompanied by an axiological space-time was Buddhism.  As with the Hindu tradition, there are currents in Buddhist cosmology which are best described as atomistic. Indeed, this is the tendency of the whole Abidharma literature, which draws on the results of meditation to analyze experience into elements, leading to recognition that there is no self or indeed anything else to which one can become attached. The Abidharma is essentially a compendium of these elements – 5 skandas, 13 sense fields, 18 elements, and between 4 and 24 types of causal relations (Collins 1998: 215, Kalupahana 1992: 144-148).  One school of interpretation, the so called Sarvastivadins, argued that “the so called objects of everyday life are not real, for they are mere transitory aggregates, but the elements of which they are composed are real and permanent … the one item they are at pains to show does not exist is the subjective self (Collins 1998: 216).” The Sautrantikas, on the other hand, “rejected the doctrine of the intentionality of consciousness by which the Sarvastivadins defended their realism. Instead they distinguished between the things of experience, which exist, but only as transitory point-instants of space-time, and non-concrete categories, which do not exist; the latter are permanent and real but only as abstractions. There is a non-referential aspect of mind by which dharmas which are not existing substances can be real objects of valid cognition (Collins 1998: 217).”  Theravadin cosmologies are the result of the struggle between these two schools, which led to a physics which reduced reality to “evanescent point instances” lacking inherent reality and mental constructs which aggregated these instances into the objects of the phenomenal world –something very different from Hellenistic or even other Indian atomisms. Spiritual development involved recognizing that unreality of the phenomenal world and thus overcoming attachments, but there was no evolution in the material universe as such (Collins 1998: 237-239). 

This did not, however represent the endpoint in the development of Buddhist cosmology. The Mahayana drew out the logical implications of the debates are the Abidharma and developed them in a way which led ultimately to teleological cosmology and an axiological space-time. There were, broadly speaking, two aspects to this process. On the one hand, Mahayana philosophy gradually gave greater and greater emphasis to the role of consciousness in giving shape and form to the universe. First, the Madyamika school analyzed the evanescent point instants of the Theravadins into an pure systems of interdependent relationships. The Yogacara school., meanwhile, pointed out that the consciousness arising out of these relationships can be of any one of three degrees. It could emphasize the conceptualized or constructed aspect (parikalpitasvabhava) in which we perceive the objects of ordinary everyday life, the dependent aspect (parantrasvabhava) in which we recognize that these objects don’t really exist in any absolute sense, or the perfected aspect, (parinispannasvabhava) (Williams 1989: 82-86), in which we see the phenomenon in the context of the interdependent system of which it is a part. 

According to the Samdhinirmocana Sutra it is the “Suchness” or “Thusness” (tathata), the true nature of things, which is discovered in meditation (6:6). It is said to be the complete absence, in the dependent aspect, of objects –that is, the objects of the conceptualized aspect (Mahayanasamgraha 2:4) … through meditation we come to know that our flow of perceptions, of experiences, really lacks the fixed enduring subjects and objects which we have constructed out of it. There is only the flow of experiences. The perfect aspect is, therefore, the fact of non-duality, there is neither subject nor object but only a single flow. (Williams 1989: 84-85). 

The second link in the development of Mahayana cosmologies was the emergence of the Bodhisattva ideal. Rather than seeking individual enlightenment only for themselves, the Mahayana schools urged their followers to seek enlightenment for all. For beginners this might mean ordinary acts of compassion, and especially teaching the dharma. But if the universe is really just a system of relationships which is given form and definition by consciousness, then those who understand the real nature of things can use this knowledge to transform the universe or even to bring new worlds –what were called Buddha-kshetras (Buddha-fields or Buddha-worlds), into being. The aim was to create worlds more and more conducive to promoting enlightenment and thus to the ripening of being. The world we live in is itself such a world, but is limited by the relative lack of merit of its Buddha, Sakyamuni. There are worlds far more conducive to enlightenment than our own, as well, of course, as worlds which are far less so. 

The resulting picture of the universe is of one vast, interconnected system developing endlessly towards universal enlightenment. 
The realm of the Buddhas is inconceivable; no sentient being can fathom it … The Buddha constantly emits great beams of light; the Buddha body is pure and always tranquil. The radiance of its light extends throughout the world … In all atoms of all lands, Buddha enters, each and every one, producing miracle displays for sentient beings: such is the Way of Vairocana (Avatamska Sutra I.1 and I.4, in Williams 1989: 122 and in Cleary trans. 1984:6 ).

This universe which the sutra calls the dharmadhatu or realm of dharma is Vairocana Buddha, or in another image, the jewel net of Indra, a system of interdependent causality represented as a unified whole (Cook 1977). 

And each and every human being has within them the potential to become a Buddha, seeing the dharmadhatu as it really is, bringing forth infinite worlds, ripening an infinite number of beings. In this sense, the doctrine parallels the emerging Western idea that human beings can, through some combination of wisdom and justice action actually become divine. 
Clearly to know that all dharmas

Are without any self-essence at all; To understand the nature of dharmas in this way

Is to see Vairocana (in Williams 123)

They perceive that the fields full of assemblies, the beings and aeons which are as may as all the dust particles, are all present in every particle of dust. They perceive that the many fields and assembles and the beings and the aeons are all reflected in each particle of dust (in Williams 124 in Gomez 1967: lxxxviii).

As in the case of Hindu cosmologies, this highly rationalized system was articulated across a cyclical and hierarchical cosmology which was essentially an elaboration and rationalization of that inherited from the Vedic tradition. The Buddhist rationalization is, however, quite significant. The various lokas or planes of existence (of which 31 are generally identified) are not so much physical places as they are states of consciousness.  These are grouped into three realms or dhatus. The highest of these, the Aruyadhatu or “formless realm” is inhabited by those devas or gods who have achieved the four highest levels of meditative absorption. Next comes the Rupadhatu, or realm of form, inhabited by those who have achieved the four lower levels of meditative practice. Finally, the Kamadhatu or realm of pleasure, includes various physical heavens inhabited by pleasure seeking devas, the various worlds of Mount Meru, inhabited by lesser devas and the oceans surrounding it, inhabited by the asuras, as well as our own and other earthly realms, the realm of animals capable of suffering, the realm of the pretas or hungry ghosts, and the various narakas or hells. According to most Buddhist sources, this basic structure is repeated thousands upon thousands of times. Other worlds, in other words, exist parallel to our own, at the same time.  The whole structure, furthermore, undergoes periodic cycles of creation and destruction, with higher levels destroyed less frequently and the highest not at all. 
As with the Hindu cosmologies described earlier, the hierarchical structure no doubt reflects the residual tributary structures present in India and the other societies into which Buddhism moved. We should also note, however, the higher degree of rationalization, reflecting the specific social basis of Buddhism in those sectors of the population most affected by the emergence of petty commodity production (the artisans and merchants and their associated intelligentsia). 
Chinese Cosmologies

Chinese cosmologies developed under influence of both indigenous traditions, which include the Legalist, Mohist, Five Elements, Taoist, and Confucian trends, and Buddhism, which brought a range of concerns and concepts quite different from those of tributary and axial age China. The mutual influence between indigenous Chinese trends and Buddhism was profound. It was, for example, above all the Chinese focus on cosmological questions which transformed Buddhism from an other worldly salvation religion which cautioned against attention to cosmological and metaphysical questions into the doctrine of world-creation which we discussed above. At the same time, the Buddhist claim that the phenomenal world is “empty,” lacking inherent existence, forced the indigenous Chinese schools to develop sophisticated arguments for theses they had previously taken for granted. The result was a synthesis which integrated an originally cyclical element cosmology with a powerful progressive and teleological dynamic. At the same time, Chinese cosmologies always linked their analysis of the structure of the universe to ethics and politics. 
There were several distinct stages in this process. We have already noted the emergence, during the axial era (800-200 BCE) of both Legalist and Mohist atomism, of the five elements cosmology, and of the quasi-mathematical cosmology of the Taoist tradition, with its focus on the concept of the unlimited and the dialectic between yin and yang.  Early Confucianism focused on moral questions, grounding its claims in a loose metaphysics centered on the concept of tian or “heaven,” a kind of impersonal first principle. 

This early period of ferment eventually came to an end when the Qin dynasty imposed Legalism as a state ideology, slaughtering scholars of all the other trends, but especially the Confucians, and burning many of their works. It was only with the establishment of the Han Dynasty in 206 BCE that the Confucian tradition began to reassert itself and weave into its own fabric elements of the other traditions to create a coherent cosmology. An early stage in this process is reflected in the work Tung Chung-shu (179-104 BCE) (Collins 1985: 155, Yao 2000: 83, 88). 
Heaven is the transcendental reality and the source of human life, and humans must faithfully follow the principles of Heaven and fulfill Heaven’s mandate. In this relation, Heaven is the spiritual power and the great grandfather (zeng zufu) of humans, and Heaven alone can reward the good and punish the bad. Not only are humans considered to be physically shaped by Heaven but their moral and political ways are similarly determined. Human qualities are endowed and animated by Heaven. Insofar as Heaven loves people they should be human (ren); Heaven acts regularly in the progression of the four seasons and day and night, so people should observe the principles of propriety (li); Heaven has authority over Earth so the Sovereign has authority over his subjects, a father over his son and a husband over his wife. Human behavior must model the operating forces of Heaven, yang and ying, Yang signifies virtue and is associated with spring, thus symbolizing the giving of life and education; yin completes yang and is thus associated with autumn, the season of destruction, and symbolizes death and punishment. To carry out the will of Heaven, a ruler must rely on education and the propagation of virtue, and not on punishments and killing (Yao 2000: 84-85, referring to Shyrock 1966: 50-51).

The Confucian effort to at once legitimate and reform political authority by appeal to a complex moral cosmology was countered by the Taoists, who insisted that the first principle, which they called the tao, was ineffable and that nonbeing had priority over being. 
Vacuity gave rise to Tao, which gave rise to space and time, which in turn gave rise to material force, and then to the manifestations of the material universe. There was a time before yin and yang, Heaven and Earth, and even before non-being . . . (Collins 1998: 157). 

The implication here is that the universe emerges out of nothing and that while it has an order, that order is too subtle to serve as the basis for a public morality. This struggle dominated the Wei, Jin, Southern and Northern Dynasties (220-581 CE) during which Buddhism was gradually establishing itself in China. 
Chinese Buddhism, which became the dominant force in the country during the Sui and Tang dynasties, took the insights of the Madyamika and Yogacara schools, which we discussed above, and developed them to their logical conclusions. This meant a doctrine which stressed the radical interconnectedness of the universe and its role as a context for ripening being. 
“The principle is the mind of the sentient being. This mind includes in itself all states of being of the phenomenal and transcendental world.” According to the commentator Fa-tsang (643-712) this One Mind is the tathagatagarbha (p.32). The Awakening of Faith itself takes the tathagatagarbha as the substratum of samsara and nirvana (pp 77-8). The Mind has two aspects –the Mind as Suchness or Thusness, that is, the Absolute Reality itself, and the Mind as phenomena. … Differentiation … arises through illusion, fundamental ignorance of one’s true nature (Williams 1989: 109-110). 

What this did, of course, was to substantially undercut the centrality of the doctrine of sunyata or emptiness, which became an understanding of the way in which things exist rather than a claim that all things lack inherent existence and a redefinition of the Chinese ideal of the sage, or rather a new understanding of what it meant to be a sage: i.e. to understand that phenomena are empty and dependent and that it is only on the basis of this knowledge that they can be cultivated or “ripened.”

There were many variants of this philosophically sophisticated monastic Buddhism. The two most important, however, were the Tien Tai, which enjoyed the patronage of the Sui and the Hua-yen which enjoyed the patronage of the Tang (Collins 1998: 285). The two schools are quite close, with the latter simply building on and drawing out more explicitly the metaphysical implications of what is essentially a common position. 

The Tien Tai school, so called for its mountain home, argued for the centrality of the Saddharmapundarkia (Lotus) Sutra as the most complete revelation of dharma. Using the technique of p’an chiao, in which the teachings of various Buddhist schools are ranked in terms of their relative completeness, with the lower ranked schools treated as skillful means (upayakausalya), teachings directed at the less developed, The Tien Tai school essentially argued away centuries of Buddhist seminihilism as a way of helping the less developed get past their attachment to phenomena in order to prepare them for a future as advanced Bodhisattvas or fully developed Buddhas engaged in the work of “ripening being.” They taught a complex cosmology of ten worlds, including numerous heavens and hells, as well as the persistence of Buddhas as agents for the cultivation of enlightenment, distinguishing between the eternal, cosmic Buddha and his various manifestations. 

The Hua-yen (Collins 1998: 286) carried this process even further. The universe is understood as the “jewel net of Indra,” Vairocana, the eternal or cosmic Buddha, is just a symbol of this interdependent network.

If each part does not wholly cause the whole to be made and only exerts partial power, then each condition would only have partial power. They would consist only of many individual partial powers and would not make one whole, which is annihilationism … Also, if the part does not wholly create the whole, then when one part is removed, the whole should remain. However, since the whole is not formed, then you should understand that the whole is not formed by the partial power of a condition but by its total power (Fa-tsang, Hua-yen I ch’eng chiao I fen-ch’I chang 508c in Cook 1977: 12). 

Everything, from an atom to the universe itself, functions as the cause for everything else. In Buddhist terminology, this is the emptiness of things, and if there were anything which is not empty, which is to say anything that is not causal in this manner, then that is really a nonentity. Emptiness does not at all rob existence of its vitality and color, rather the full, round, solid form of the object and its vigorous life of activity are in reality precisely its emptiness. Its concreteness, discreteness, and true individuality are indeed realities of the most vivid kind, and it is the manner in which the object exists that is an issue, not these qualities (Cook 1977: 73).

The early part of the Tang period would be the last time Buddhism was hegemonic in China. Gradually the deeper dynamic of Chinese civilization, which was centered on the reforming activity of a centralizing state informed by a largely Confucian scholar-gentry reasserted itself. It was in this context, during the Song dynasty, that the Neo-Confucian synthesis, or what contemporaries called dao xue finally emerged (Collins 1998: 299ff, Yao 2000: 98ff). Dao xue was, in effect, an elaboration of the earlier synthesis between Confucian ethics and Taoist metaphysics which had first emerged during the Han era modified by the debates of the Wei, Jin, Northern, and Southern dynasties and above all by the struggle with Buddhism. The foundational text was, in this regard, Zhou Dunyi’s (1017-73) T’ai-chi t’u shuo or Explanation of the Diagram of the Great Ultimate (Yao 2000: 98-101). Given the centrality of this text, it is worth quoting from it extensively. 
The ultimate of nonbeing and also the Great ultimate. The Great ultimate through movement generates yang. When its activity reaches its limit, it becomes tranquil. Through tranquility the Great Ultimate generates yin. When tranquility reaches its limit, activity begins again ….

By the transformation of yang and its union with yin, the Five Agents of Water, Fire, Wood, Metal, and Earth arise. When these five material forces are distributed in harmonious order, the four seasons run their course. 

The five agents constitute one system of yin and yang and yin and yang constitute one Great Ultimate. The Great Ultimate is fundamentally the non-ultimate …

When the reality of the ultimate of nonbeing and the essence of yin, yang, and the five agents come into mysterious union, integration ensues. T’ien (Heaven) constitutes the male element and K’un (Earth) constitutes the female element. The interaction of these two material forces engenders and transforms the myriad things. The myriad things produce and reproduce, resulting in an unending transformation. 

It is humanity alone which receives the five agents in their highest excellence, and therefore is the most intelligent. The five moral principles of human nature (humanity, righteousness, propriety, wisdom and faithfulness) are aroused by and react to the external world and engage in activity, good and evil and distinguished, and human affairs take place.

The sage settles these affairs by the principles of the mean … Thus he establishes himself as the ultimate standard for humanity. Hence the character of the sage is identical with that of Heaven and Earth; his brilliance is identical with that of the sun and moon; his order is identical with that of the four seasons, and his good and evil fortunes are identical with those of spiritual beings. The superior human cultivates these moral qualities and enjoys good fortune, whereas the inferior man violates them and suffers evil fortune. 

Therefore it is said that the yin and the yang are established as the way of Heaven, the weak and the strong as the way of Earth and humanity and righteousness as the way of man. It is also said that if we investigate the cycle of things we shall understand the concepts of life and death. (Zhou Dunyi. T’ai-chi t’u shuo 1, in Fieser and Powers 1998: 170).

This text is, clearly, extraordinarily condensed and obscure. There are, furthermore, debates over the original form of the text. The version quoted above begins, in the Chinese, “Wuji ehr taiji,” but another version of the text beings “Tzu wuji ehr taiji.” The difference is significant. The longer version, which Julia Ching, among others, argues (Ching 2000: 22, 235-241) is original, gives more play to wuji as the source of taiji and thus emphasizes nonbeing over being. 

It was, however, the ambiguity of this text which made it so fruitful as a locus for metaphysical speculation. There can be little doubt, however, that it outlines a teleological cosmology in which the entire universe is ordered to the development of humanity and especially of the sage. This happens by means of a complex process in which a transcendent first principle gives rise to a hierarchy of cosmic forces, which in turn give rise to the physical, biological, and social universe. Human beings represent the pinnacle of what amounts to a cosmohistorical evolutionary process, and the sage, who understands and follows the laws which govern this process represents the most evolved form of humanity, and is thus the standard by which all others should be judged. 

This said, fundamental ambiguities remain. Of these two were most important. The first was epistemological, and concerned the relative role of investigation and meditation in the search for wisdom. Do we know the taiji by means of a kind of rational dialectic which begins with the “investigation of things” and concludes to a transcendental first principle? Or do we know that first principle through a kind of intellectual intuition achieved through meditation? While most of the practitioners of dao xue engaged in both scientific investigation and meditation in a broadly Ch’an tradition, the tradition diverged sharply around this question. 

Second, what is the relationship between wuji and taiji and what is the nature of the taiji itself. The first question defines one’s position in the broad Chinese intellectual spectrum which extends from Buddhism on the one side through Taoism to the more rationalistic and materialist variants of Confucianism. The second divided Confucians between those who emphasized li or principle, those who emphasized xin or mind/heart, and those who emphasized qi or material force. 
Within this context a wide range of different positions emerged. Shao Yong (1011-77), for example, identified the taiji with xin and thus emphasized meditation or intellectual intuition in the understanding it, but opted in is Huangju Jing shi or Cosmic Chronology of the Great Ultimate for an essentially mathematical or numerological understanding of the Great Ultimate. By reflecting on ourselves we can discern the basic structure of the universe, through a kind of mathematical intuition. The Great Ultimate gives birth to yin and yang, which in turn give birth to the four emblems (the heavenly bodies, the earthly substances, the sense organs and the periods of human history --the ages respectively of the Three Sovereigns, the Five Emperors, the Three Dynasties, and the Five Despots). He argued that if the mathematical structure of the Great Ultimate can be decoded, it is possible to predict the course of events (Yao 2000: 100-101).

At the other end of the spectrum we find thinkers such as Zhang Zai (1020-1077), who advanced a materialistic version of dao xue. For Zhang, the supreme ultimate is qi or material force. The universe came into being when the Great Void contracted. The light part became yang, and the heavy yin. All things are the result of the interaction between these two types of material force and all things ultimately dissolve into them. Human beings are a combination of the two forces. The more yang one has, the better one is. Zhang cautioned against seeking physical immortality, which is quite impossible in this cosmology and argues that it is better simply to cede to the will of heaven (Yao 2000: 101-103).

Ultimately, however, speculation became focused on an intense two-line struggle, the terms of which were defined, ironically, by two brothers whose work was initially regarded as constituting a single school, the luo xue. What the Cheng brothers shared in common was a focus on the complex interaction between tian li or heavenly principle and ren yu or human desires. The task of human beings was to reduce or extinguish their human desires in order to preserve and realize heavenly principle, a position which reflects enduring Buddhist influence. Cheng Yi (1033-1107) emphasized the importance of principle and logic and laid the groundwork for the development of Zhu Xi’s li xue; Cheng Hao (1032-85) emphasized humaneness, and extended xin to include heaven, laying the groundwork for the xin xue of Lu Jiuyuan and Wang Shouren (Yao 2000: 103-104). 

Zhu Xi’s (1130-1200) synthesis was simple but profound. Human beings acquire knowledge of first principles by investigation of the world around them. What this realizes is a complex interaction of li or principle and qi or material force. Li orders things to their proper ends; qi makes the manifestation of things possible and confers form, but also distorts or limits the way in which li is expressed. 

Many thinkers have seen the relationship between li and qi in the thought of Zhu Xi as rather like that of morphe and hyle in the Aristotelian tradition, and the comparison is not without merit. Qi, however, carries rather more internal dynamism that the Aristotelian hyle, which is a pure potential for receiving form. Qi may even be regarded as containing the seeds of form. In this sense it is closer to the way matter was understood by ibn Rusd and the Latin Averroists, Li, on the other hand, is above form. In terms of its origin, this idea probably reflects the influence of Buddhism and Taoism, the first of which tended towards a purely negative definition of the first principle and the second of which allowed that there was such a principle but was always skeptical about defining it. In terms of its function in Zhu Xi’s system, however, li plays a role rather more like the Platonic Good or the Aristotelian unmoved mover, as the end sought by all things, something which is reflected in his tendency to actually identify it with the taiji and with tian (Ching 2000: 27-29, 44). Ultimately the best way to understand Zhu Xi’s position is this: the material universe is the drive of qi towards li. Li itself is one and indivisible, and identical with tian, but the myriad things embody it as they strive for and evolve towards it. 
This interaction between li and qi within the universe is reflected in the tension between dao xin and ren xin, between the mind of the way of Heaven and our natural human mind, which has a limited grasp of the dao and thus narrow and selfish desires. Moral cultivation is a result of study (xue) but also of ritual which forms human nature in conformity with heavenly principle. 

Lined up in opposition to Zhu Xi was the xin xue associated with Lu Jiuyuan (1139-93) and Wang Shouren (1472-1528). Where Zhu had emphasized investigation, this school focused on meditation on humanity’s moral nature (Yao 2000: 105-115). Where Zhu said xing ji li (human nature is principle) this school said xin ji li (mind/heart is principle). Xin functions in this system as a monistic universal principle, the source of all things, in such a way that li and qi cannot really be differentiated. The xin xue school sharply attacked Zhu’s emphasis on exegetical study and natural science as elitist, and argued that because everyone has xin, indeed is xin, that everyone can become a sage. 

 * * * 

What should be clear is that by the height of the Silk Road Era essentially all of the principal civilizational centers of Afro-Eurasia had developed teleological cosmologies which transformed the hierarchical models of the universe inherited from the tributary era into dynamic systems in which the universe either itself evolved from lower to higher degrees of organization (clearest in the case of the Chinese dao xue) or served as a matrix for the promotion of human spiritual development. What were initially physical planes of existence were rationalized as different degrees of spirituality. What made the West different was the disintegration of this synthesis under the pressure of two new social forces: the formation of sovereign nation states and the process of primitive accumulation which led eventually to the development of the capitalist system and of a new civilizational ideal centered on divinization by means of innerworldly civilizational progress. This new civilization –modernity— would not only require, but was in fact constituted by a new physics, one which, rather than explaining why the universe is the way it is, and how human beings fit into, would describe rigorously how it works, in order to subject it to rational human control. It is to the development of that physics that we must now turn. 
 1 There has been some effort, most notably on the part of Levi-Strauss-- to argue that the taxonomic schemes of tribal societies are, in fact, universal and independent of social structure. Specifically, Levi-Strauss argues that the mythic systems of tribal societies --and indeed all human thought-- is based on what he calls dual classification. Kinship systems which divide tribes into exogamous clans and then require marriage outside the clan are simply an example of this classificatory strategy. Anyone who reads Levi-Strauss, however, cannot help but marvel at the facility with which he has reduced the most diverse social structural and mythic content to the simplest and most universal formulae.  Apparently, for example, both the Oedipus cycle and all known versions of the Zuni emergence myth --and indeed all other myths-- can be reduced to the following formula:





fx(a):fy(b) ~ fx(b):fa-1(y)





Levi-Strauss arrives at this conclusion by dividing myths into what he calls their "gross constituent units."  These units are not, furthermore, simply episodes, but rather relationships, or rather bundles of relationships, such as that between Oedipus and his mother, summed across all variants of the myth.  Levi-Strauss includes here not only different versions of an oral or literary tradition, but also modern reinterpretations such as that of Freud. And the "relationships" are characterized in starkly simple terms as "opposition" or "negation." In this way the opposition between autochthony and bisexual reproduction, which Levi-Strauss sees as the heart of the Oedipus cycle is identified with the opposition between agriculture and hunting in the Zuni emergence myth (Levi-Strauss 1958/1963: 206-231).  


What is happening here is that Levi-Strauss reduces the myths he analyzes to such simple elements that they cannot help but appear identical.  We have entered Hegel's "night in which all cows are black (Hegel 1807/1967)." What Levi-Strauss discovers is nothing more than the logical limits on any possible system of classification: i.e. that it involve difference or distinction, and thus binary oppositions.  While the more complex formalisms he develops to describe the myths may well hold, he does not show that these are the only possible way to formalize the myths nor even that they are the most economical. He merely shows that all classification, in so far as it depends on difference, involves binary opposition, and that this in turn imposes certain constraints on the form and pattern of classification.  Any conclusion that this very thin universality of patterns of classification is based in universal structures of the human mind, neurological or otherwise, is entirely unwarranted.


The fact is that the evidence for diversity in systems of classification is every bit as strong as the evidence for similarity, if not stronger.  And this evidence also points to a social basis not only for the act of classification generally, but also for a more specific determination of systems of classification by the structure of the society which produces them.  The Inuit, for example, have far more names for snow than do Europeans, and appear to see these various forms of matter as distinctly as we might see rain and snow or sand and rock. The fact languages like Inuit have far more names for snow than does English, for example, does not simply reflect environmental differences --i.e. the fact that snow and its many varieties are far more important to the Inuit than they are to us. It also reflects a fundamentally different linguistic strategy and thus a different way of thinking. Primitive languages often have far richer nomenclatures than more advanced languages, coupled with less sophisticated paradigmatic structures (hierarchies grouping similar classes into higher categories). Complex languages, rather than having a separate name for each genus or species, use category names and modifiers --wet, icy snow, dry, powdery snow, etc.  We will see that this reflects a trend towards rationalization, or rather "formalization" of the culture's categorical scheme, something which comes with increasing complexity of social organization. 


2.  We should keep in mind that the word matter derives from the Latin mater, or mother. Originally matter referred simply to the potential for being, and thus for complex organization. It was only later, as patriarchy and the warlord state gained hold that this potentiality was transformed into simply a passive capacity to receive form from the outside --from the Father God, or his philosophical reflex: the Idea. In this sense, the communitarian worldview was profoundly materialist, not in the modern sense of denying spirituality, but in the archaic sense of locating the capacity for spirituality within, rather than outside, the self-organizing universe. Mary Daly's Pure Lust (1984) is particularly useful in clarifying this distinction.


Demeter, of course was the great grain goddess of the Mediterranean world and Tonantzi her counterpart among the Nahuatl of Mesoamerica.  Isis was the Great Cosmic Librarian of the Egyptians and both in her own right and as the rather more abstract Sophia became the great Mediterranean goddess of wisdom.  Sussistinako is the Keres "thinking woman," she who "thought outward into space and what she thought became reality (Tyler 1964: 89)." On the cult of the Magna Mater cf. Stone 1976, Matthews 1991).


� In accord with the Thomistic tradition, we distinguish three degrees of abstraction: 


1) totalization, 


2) formalization, which abstracts from the individual to its underlying structure, which it attempts to model using mathematical formalisms or similar tools, arriving at a rigorous definition from which conclusions may be drawn analytically, and


3) transcendental abstraction, which abstracts from the structure of a thing to its underlying organizing principle --the reason for its being and for its being the way it is. For a more complete discussion see Mansueto 2002b, Maritain 1938 and Maurer 1962.





� The term “allopathic” refers to the conviction, on which most “modern medicine” is based, that the source of disease comes from outside the body (e.g. by infection) and is best treated by agents which destroy or hinder the operation of the pathogen (e.g. antibiotics). The term was originally used in distinction to “homeopathy,” which treats illness by using minute quantities of agents which are known to cause the principal symptoms of the illness. Here we use to term “allopathic” to describe the official medicine of the American Medical Association, by preference to the more cumbersome “medicine based on a mathematical-physical description of human physiology.” We use the term “traditional” to describe medical disciplines based on empirical lore.


� There is a vigorous debate regarding the point at which an integrated “world economy” or “world system” first emerged (Frank and Gills 1993). In its original form “world systems theory” attributed the formation of a world economy to the European conquest of Africa, the Americas, and Asia (Wallerstein 1974, 1980, 1989), a conquest which was regarded as the origin of the current poverty and underdevelopment of the “Third World.” Gradually, however, as scholars began to overcome their Eurocentrism, it became apparent that a world system incorporating all of Eurasia and much of Africa already existed long before the European conquests (Abu-Lughod 1989). Andre Gunder Frank, originally a proponent of the view that the creation of a unified world system was a result of the European conquests in the sixteenth century, now argues that the existence of global (i.e. Eurasian) trade networks can be traced back some 5000 years (Frank and Gills 1992) and has argued that the Chinese in fact retained a dominant role in the system until roughly the time of the Industrial Revolution (Frank 1993). He also rejects the notion of “capitalism” as a useful way of distinguishing the modern world system from its predecessors. While I think Frank does a good job of showing the long history of global trade, I also believe that he misses three important transitions. First, beginning around 800 BCE we see the development of local and regional trade networks which actually begin to shape what is produced. This is apparent in the recognition of the laws of supply and demand by thinkers such as Thales of Miletus. By around 200 BCE these networks have effectively linked together all of Afro-Eurasia, from Mali, Iberia, and Britain all the way to China (Bentley 1993). These two transitions represent the advent of local and regional petty commodity production: i.e. a system in which resource allocation is shaped by the existence of a global market in luxury goods. Finally, between 1500 and 1800 we witness the gradual emergence of a new system, capitalism, in which not only goods and services but also labor power itself has become a commodity. The construction of capitalism cannot be said to be complete, however, until the full development of capital markets in the twentieth century, which makes capital a commodity as well.


�The term bourgeoisie is taken here to apply to any social class which drives its revenue from the exploitation of the labor of others and the sale of the resulting goods and services in the marketplace, even if the exploitation in question is not strictly capitalist in character (i.e. based on wage labor), but depends rather on coercion of some kind, in this case on chattel slavery. 


 7 The precise social character of this regime is itself open to debate.  The Mycenean and Minoan civilizations which dominated Greece in the second millennium before the common era had clearly defined tributary features --i.e. a standing military which engaged in conquest and which appears to have exacted tribute.  At the same time the Minoan civilization at least appear also to have conserved significant communitarian or archaic features.  It was, among other things, matriarchal.  The long "dark ages" which followed the collapse of these civilizations witnessed a return to more nearly communitarian or archaic forms, though it appears that in each city there was a group of hereditary ruling families (the dynasts or archontes) which exercised combined political and sacerdotal functions. In this sense Iron Age Greece resembled Europe during the Middle Ages, combining communitarian and tributary features in a way which  made possible unusual freedom of movement and innovation (Anderson 1974).


 8.  It is interesting to note here that Aristotle understands quite well the role of contradiction in change but unlike later dialecticians --Hegel, Marx, Engels, Lenin-- he is unable to see how it could lead to the emergence of higher degrees of organization rather than merely degrading existing forms.


� This focus on cooking as the primal process of cosmogenesis marks the social basis of Aristotelian cosmology. A physician and the son of a physician Aristotle came from the ranks of the artisanate -albeit from its most privileged stratum, serving, like his father before him, the Macedonian royal family. Medicine during this period, and indeed right up through the middle ages, was closely allied with cooking.  Health was understood the depend on maintaining the proper balance between the four fundamental qualities --hot, cold wet, and dry. Human were regarded as naturally a little to the warm and moist side.  It was the job of the cook to prepare meals which could maintain this balance or if necessary restore it (Laudan 2000: 76-81). This orientation contrasts sharply with the ideologies of the tributary aristocracy which, we have seen, regarded warfare and sacrifice as the foundational cosmic processes.  


Just how cosmic cooking is related to the underlying dynamic of teleological attraction is unclear. Perhaps it is ultimately the heat of our desire for God, a desire which is shared in some degree by all forms of matter, which drives the process.


� The distinction between global and partial stances is due to Antonio Gramsci, who distinguished between fundamental classes which are able to offer a global vision for the reorganization of human society, and are thus able to mount a credible contest for hegemony, and nonfundamental classes, which develop political and ideological forms which simply advance their interests within the context of existing social structures and existing class alliances (Gramsci 1949b).


 11This, at least, is the political-theological valence of Radical Aristotelianism as it was understood by its Augustinian critics and as it has been understood by most commentators.  It is probably a fairly accurate picture of the direction in which urban Radical Aristotelianism was headed by the end of the thirteenth century.  It must be noted, however, that Latin Averroism had a profound relationship with two trends which, while not Christian, cannot be properly regarded as secular. The doctrines of Amalric of Bena, which held that God is the form of the universe, and which implicitly made knowledge of the divine form accessible to human reason through the medium of the sciences, inspired a radically anticlerical but powerfully religious movement which, rather like Joachism, taught the advent of a new knowledge of God in plenitudo intellectus, without mediation of revelation or the clergy.  The doctrines of David of Dinant, whose name suggests that he came from Dinant in Belgium, an ancient sanctuary of the Goddess, suggest a way of thinking about God which is deeply connected with this cult. The word materia, we should remember, derives from the word mater, or mother. Understanding God as prime matter is understanding God as the mother of all things, the womb out of which all forms emerge and from which they are nourished. 


The problem of the survival of the cult of the Magna Mater and its relationship with both the Catholic Church and apparently secularist trends deriving from Radical Aristotelianism is an important one and merits further investigation.  My own research among militantly secularist Italian immigrant socialists and communists suggests the persistence of an undercurrent of spirituality centered on the Magna Mater and organized through the guilds and the rural società.  Whether or not the priesthood of the goddess survives, and  if so in what form, remains unclear.  Similarly the relationship between Amalricianism and Joachism merits further investigation. The links between Joachism and the rural left in Southern Europe is already well established (Mansueto unpublished, Mansueto 1995).


� For a brief introduction to Hindu cosmologies see Balslev 2005.


�  For a good introduction to Buddhist cosmology, with attention to the larger Indian background, see Sadakara and Nakamura 1997
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