Chapter One

The Pre-Socratic Philosophers

At least fifteen ancient Greek thinkers played significant roles in the abandonment of polytheistic religion featured by such classical authors as Homer
and Hesiod. During the early sixth century BC, these so-called pre-Socratic
materialists-more simply described as natural philosophers- became active
in a variety of separate Grecian coastal cities scattered across the eastern
Mediterranean region. Beginning in Miletus on the coast of Turkey, their
shared inquiry spread to Croton and Elea near the foot of Italy, then Abdera
on the northern Aegean coast, and finally to Athens. The early attempt to
isolate a single underlying substance in the universe led to an emphasis on
cosmic infinitude as well as the pursuit of relevant mathematical analysis.
Holistic and cyclical theories were also proposed as well as the concept of
atomism. Radical skepticism later emerged in Athens, setting the stage for
the grand cosmologies of Plato and Aristotle that would later be expanded
upon by various disciples and followers over the next few centuries. Except
for the works of Plato and Aristotle, little textual evidence exists today to
document the first stages of this remarkable intellectual breakthrough beyond
a few hundred random passages. Nevertheless, the movement as a whole
arrived at a loose synthesis of cosmologies that ultimately provided the basis
for modem secular assumptions. Only by piecing together the assortment of
fragments that remain linked with their probable authorship can this collective achievement be fully recognized as the origin of western civilization's
unprecedented materialist perspective that continues to flourish in modem
times.
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I. THALES (CA. 624 - 546 BC)

Greek philosophy seems to have begun during the sixth century BC at Miletus, a Greek city-state on the coast of Turkey. Generally considered the first
philosopher, Thales was by all accounts the founder of the so-called Milesian
school. He was possibly of Phoenician descent but spent most of his adult
years as a wealthy citizen in Miletus. He was also honored as the most
eminent of the ancient world ' s seven wise men, and among his accomplishments cited by Diogenes Laertius, he supposedly introduced to the Greek
world the conceptual advances in geometry and astronomy that he had acquired while in Egypt. He wrote treatises on the solstice and equinox, established the length of both the year and a 30-day month, and accurately predicted an eclipse of the sun in 585 BC. He also calculated the sizes of the sun
and moon, and succeeded in measuring the height of Egyptian pyramids by
their shadows. Moreover, he demonstrated how a right-angled triangle could
be inscribed in a circle. Relevant to governance, he served as an advisor to
his friend Thrasybulus, the benevolent tyrant of Miletus, and he was said to
have anticipated the consequences of a drought soon enough to capitalize on
the increased price of olives the next year by buying up all the available oil
mills. On the other hand, it is said he once fell into a ditch as he watched the
stars, whereupon an old woman asked him how he could expect to know
about the heavens ifhe couldn' t even see beneath his feet!
Six centuries preceding Christ, Thales supposedly formulated his own
version of the Golden Rule--to refrain from doing what we blame in others.
When asked what is most difficult in life, he replied, "To know oneself."
Asked what is easiest, he replied, "To give advice to another." Moreover, he
warned, "Avoid ill-gotten gains," an edict worthy of consideration even today. He was also said to have asserted that in the final analysis there is no
difference between life and death, possibly suggesting the immortality of the
soul, and when asked what is the divine, he replied with a pantheist assertion
that anticipated the cosmologies of both Parmenides and Aristotle, "that
which neither begins nor ends, suggestive of eternity without divine authority." In a slightly different light he explained the world is animate and full of
divinities. It is anybody ' s guess, of course, bow many of these ideas were
proposed by Thales or were later attributed to him because of his status as the
"wisest man of his age." 1
According to Aristotle, Thales also held that that the soul and thought are
identical, suggesting Aristotle's later equation between the human mind and
mental behavior. Relevant to the physical universe, Thales actually suggested
that a magnet has motive force comparable to the soul in the sense that it
draws iron to it, thereby producing physical motion. 2 He also suggested
Anaxagoras and Plato' s concept of a spiritual universe, for example by having advanced the pantheistic assumption that "all things are full of gods." As
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explained by Plutarch in Moralia, "Thales had set forth the excellent hypothesis that soul exists in all the most dominant and most important parts of the
universe." In light of his earlier remark that divinity consists of eternity,
Thales also anticipated the notion of soul central to Anaxagoras' philosophy
that later inspired Platonism. 3
Thales was mostly famous for his theory that the first principle of the
universe (arche) consists of water, the thinnest of all liquids according to
Aristotle. 4 Today the concept seems somewhat credible in light of recent
astronomical findings that water is a product of ice molecules from vast
cosmic clouds that existed before the creation of the sun. According to Aristotle, Thales argued both that the earth floats on water and that water suffuses
the existence of all matter, not merely the liquid realm supposedly occupied
by aquatic gods such as Poseidon and Amphitrite. Just as ice and steam
possess fluidity, so does life itself and indeed everything that plays a role in
the world about us as later explained by Aristotle:
Thales, the founder of this school of philosophy [materialism], says the [basic]
principle is water (for which reason he declared that the earth rests on water),
perhaps getting the notion from noticing that the nutriment of all things is
moist, and that heat itself is generated from the moist and kept alive by it (and
that which they come to be is a principle of all things). He got this notion from
this fact, and from the fact that the seeds of all things have a moist nature, and
that water is the origin of the nature of moist things. 5

Thales exaggerated the role of water as the single basic element that
happened to be capable of motion that can be observed, but more important
was his explanation of the universe in monistic terms free of anthropomorphic mythology typical of the Homeric gods as well as Orphic belief. This
was a significant advance. Whatever the primary element (or substrate)
might consist of, Thales' proposal suggested for the first time the possibility
of a strictly physical universe governed by a single basic principle. Of course
water is essential to human survival and biology in general, but more important yet, he suggested, it provides the substance of everything else. It effectively bridges the animate and inanimate realms of the universe. Of course
Thales ' theory can be criticized as having been a gross simplification, but it
initiated the pursuit of a holistic theory more credible than Homer's extravagant fabrications about the gods. This was effectively the first step toward a
consistent theory of materialism as an explanation of the universe independent ofreligion.

4

Chapter 1

II. ANAXIMANDER (cA. 610- 546 BC)
Anaximander, Thales' disciple and successor in Miletus, took a more inclusive approach by proposing the possibility of an unknown universal substrate
(apeiron) that comprises the primary "stuff' of existence but with specific
characteristics as yet undetermined. He did not deny that this basic element
might consist of water, but there were other possibilities as well. He suggested, for example, that the human soul seems air-like, a concept that anticipated the cosmology of Anaximenes. As later explained by Cicero, Anaximander simply proposed arche to consist of "an infinity of substance." By
implication, it has no spatial or temporal edge and its existence is necessarily
identical throughout. 6 Anaximander did not try to identify this basic universal "stuff' as a visible element, for example by accepting Thales' suggestion
of water or some kind of a fluid, air as later proposed by Anaximenes, or
earth as still later proposed by Xenophanes. Instead, he suggested that this
substance very likely consists of something entirely different and yet to be
determined, for example the concept of an atomic field of atoms proposed by
Leucippus and Democritus more than a century later.
Anaximander also explained how everything that occurs in the universe
emerges from infinitude through a process of opposition beginning with the
simple but all-purpose binary distinction between heat and cold. This concept
of sustained dualism anticipated the dialectics later featured by Plato and
Aristotle. As briefly explained by Aristotle in a single sentence, Anaximander had maintained, " ... that [all] contrarieties are contained in the one and
emerge from it by segregation." 7 Hence any particular thing or event necessarily partakes of the universe as a whole through its divergence from another equally pronounced aspect that serves as its opposite. On this basis all
things and events throughout the universe participate in a complex interaction with alternatives equally derived from the whole. Differences in temperature sustain this process as a whole, thereby setting the stage for all other
phenomena to occur in any number of ways through binary opposition.
Little textual evidence of Anaximander's assumptions has survived, and
his explanation is limited to a single passage that can easily be misinterpreted. Here he featured the universal existence of material substance that
undergoes incessant creation and destruction in a cyclical manner:
The Non-Limited is the original material of existing things; further, the
source from which existing things derive their existence is also that to which
they return at their destruction, according to necessity; for they give justice and
make reparation to one another for their injustice, according to the arrangement of Time. 8
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Thus, "things make reparation, and therein do justice to one another according to the order oftime." 9 By implication ceaseless motion takes place in
a steady advance from one extreme to its opposite- from growth to decay,
from life to death--without the intervention of a creator identified with a god
or gods.
As later suggested by Aristotle in Physics, Anaximander might conversely have been willing to identify God with the complete universe in the sense
that its physical existence is no less infinite:
Further, they [all pre-Socratic philosophers] identify it [the universe] with the
Divine, for it is deathless and imperishable as Anaximander says, with the
majority of the physicists. JO

Thales had perhaps already implied this, but here Aristotle attributed the
acceptance of pantheism to Anaximander, as well as asserting that this possibility was shared by most of the pre-Socratic materialists as well as himself.
On the other hand, Anaximander also seems to have anticipated the theory of evolution by suggesting that all life began in the sea as a product of
moisture that evaporates because of heat from the sun. Thereafter, he suggested, it continued to advance and culminated with the creation of mankind.
He made no effort to provide a specific explanation of this evolutionary
transition, but his proposal obviously anticipated the findings of Darwin
many centuries later. More specifically, he proposed a cyclical model of the
universe that may have inspired the later cyclical theories proposed by Empedocles and Aristotle. According to Anaximander, the initial opposition between hot and cold throughout the universe lapsed into a complex cycle
between wet earth, hot fire, cold air, wet water, dry earth, and finally somehow a broken ring of water and a ring of fire that divides into three subsequent rings. Both Anaximander' s evolutionary model and the cyclical cosmology it suggested were described at length in a lost Milesian philosophical
text that Theophrastus summarized two centuries later and in tum, his text
was summarized by Simplicius six centuries later. 11
Anaximander also invented the gnomon used for a sundial, and he supposedly constructed a clock to tell the time. Moreover, he devised the first
map as a depiction of geographical space, and he was said to have constructed the first artificial globe, thereby suggesting the possibility of the
earth ' s spherical shape later described by Pythagoras. Both Parmenides and
Empedocles described a monotheistic god in the shape of a globe, and later
Plato and Aristotle adopted Anaximander' s concept of the globe as a model
equivalent to the earth ' s shape.
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III. ANAXIMENES (cA. 585 - 528 BC)
As an associate of Anaximander and very likely his disciple, Anaximenes
specified air as the most likely substrate for the universe because its density
is far lower than that of Thales' water. Whereas water' s flotation is almost
limited to the surface of the earth, air provides a universal medium for the
sky as well. Moreover, air almost always involves a high level of motion as
compared to water and earth on a graduated scale. Anaximenes also qualified
Anaximander's concept of indeterminate space by insisting that it is undetectable except as the result of motion, moisture, or extreme temperature. He
apparently explained that air provides the underlying nature of the universe,
converting to fire when it becomes finer, then wind, cloud, water, earth, and
even stones. The third century theologian, Hippolytus, suggested that Anaximander treated air as the source of all existence including the gods and that
its medium supports perpetual motion, perhaps even to the universe as a
whole. 12
Anaximenes' theory is defensible to a certain extent even today. Modem
biology confirms that water provides an essential component of the human
body, and recent research suggests the likelihood that water existed in a
cosmic cloud preceding the creation of the sun. On the other hand, according
to a third-century Christian theologian, Hippolytus, Anaximenes went on to
suggest that perpetual motion can occur in such a medium, arguably lending
support to Anaximander's theory of infinitude and anticipating Aristotle ' s
later theory of mass in incessant motion. 13
Anaximenes ' choice to give air a central role instead of water seemed to
make perfect sense at the time. If the universe primarily consists of sky, air
can be interpreted as a medium for the universe more relevant to space in
general. Three levels of density can be taken into account- air, water, and
finally earth and things in general later described as matter. As a possible
fourth element, fire-a visible manifestation of heat- could then be added to
the hierarchy as first suggested by Anaximander and later emphasized by
Heraclitus, on the assumption that heat rises through air as air does through
water. Moreover, Thales' concept of water could be described as a tangible
manifestation of air, for the seeming interaction between the two could be
explained by what we term condensation and rarefaction. Later both Heraclitus and Empedocles went on to combine air with earth, fire and water on a
cyclical basis, and still later, its role was enlarged by Diogenes of Laertius in
a new level of interpretation that enlarged air's essential role as being relevant to life itself. 14
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IV. XENOPHANES (CA. 570 - 475 BC)
Thought to be a contemporary of Anaximenes, Xenophanes was respected
primarily as a religious poet who wrote in epic meter and was said to have
lived into his nineties . He was born in the Ionian city of Colophon, roughly
fifty miles southeast of Miletus, and the influence of Milesian philosophers,
especially Anaximander, influenced his intellectual development. He seems
to have fled the region to escape invaders in 546 BC and spent most of his
life in exile, having traveled as far as the Sicilian towns of Zancle and
Catana. He lived for a while in Elea, where he tutored Parmenides, thereby
linking the so-called Eleatic school on the coast of Italy with Thales' Milesian school on the coast of Turkey.
As inspired by Xenophanes and led by Parmenides, the Eleatic school
featured a strictly holistic perspective rather than an emphasis on the identity
and interactive function of the universe's primary elements. However, Xenophanes was far more concerned about religion than his Milesian precursors.
He referred to polytheism at least thirteen times in the fragments available
today, as well as having made at least as many as six monotheistic references
to a single God. On one hand, Xenophanes' orthodox description of a dominant God surrounded by others of his kind who are less powerful seems
obviously polytheistic :
There is one god, among gods and men the greatest, not at all like mortals in
body or in mind.

Then again, a monotheistic version of God seems obvious in other fragments.
He sees as a whole, thinks as a whole, and hears as a whole.
But without toil he sets everything in motion, by the thought of his mind.
And he always remains in the same place, not moving at all, nor is it fitting
for him to change his position at different times. 15

Here a monotheistic God is described with specificity, but Xenophanes
also proposed the concept of the universe as a "whole" in "motion." The
emphasis on motion suggests the influence of both Anaximander and Anaximenes of the Milesian school, and the emphasis on a "whole in motion"
suggests a concept later featured by Parmenides of the Eleatic school as well
as Aristotle's mature cosmology.
Xenophanes also emphasized the singular identity of the physical universe much as would later typify Biblical sagacity as well as deist assumptions popular in the eighteenth and nineteenth centuries:
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For everything comes from earth and everything goes back to earth at last.
This is the upper limit of the earth that we see at our feet, in contact with the
air; but the part beneath goes down to infinity.
All things that come into being and grow are earth and water. 16

The first of these, "from earth to earth, etc." is obviously identical with
Genesis 3.19, suggesting the possibility of a shared source as early as the
sixth century BC. On the other hand, the first and third of these fragments
anticipate Empedocles' later cyclical model of the universe, while the second
and third apparently accept Anaximander' s emphasis on earth itself as a basic
stuff-in effect an entirely new element comparable to Thales' concept of
water and in a supplementary combination different from the earth-air binarism suggested by Anaximenes.
Xenophanes also drew upon Anaximander's concept of a sphere to describe supernatural omniscience with human organs of perception:
God' s shape is spherical, altogether different from man. He can see and hear,
but does not breathe; he entirely consists of mind and thought, and is eternal. 17

This concept of God seems to have been intended to provide a spatial analogy that depicts God's comprehensive authority. Just as the center of a sphere
is equidistant from all points on its surface, he suggested, God's authority is
equally relevant to all things and events in the universe. The infinitude of
God's authority can be understood on the assumption that everything that
exists is equally determined by the central authority of godhead.
What Xenophanes despised was the Homeric conception of gods as a
mixed assortment of anthropomorphic deities that displayed the most reprehensible level of human behavior:
Homer and Hesiod have ascribed deeds to the gods that are a reproach and
disgraceful: theft, adultery, and deception.

No less absurd in his opinion was the anthropomorphic depiction of gods
based on human appearance and behavior:
Mortals believe the gods are born and have human clothing, voice and form.
Ethiopians say that their gods are flat nosed and dark, Thracians that theirs are
blue eyed and red haired.

If oxen and lions had hands and could draw with their hands .. . horses would
draw the shapes of gods to look like horses, and oxen to look like oxen, and
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each would make the gods ' bodies have the same shape as they themselves
had. 18

On the whole, Xenophanes seems to have believed in an abstract God or gods
somehow identified with the earth and less personified than popular deities at
the time.
He also proposed his own version of a secular binarism-effectively a
substratum that enlarged Thales supposition to include a binary opposition
between earth and water as the two basic elements: "We all have our origin
from earth to water," and "All things that come into being and grow are earth
and water." By treating water as the "source of wind" he also suggested as
many as three primary elements--water, earth, and air. 19 The addition of fire
as the fourth basic element would later be adopted by both Heraclitus and
Empedocles. The inclusion of earth as one of the primary elements took on
even more significance once Melissus effectively substituted the generic concept of mass, anticipating Aristotle's still later concept of binary interaction
between mass and motion essential to his final cosmology.
Finally, Xenophanes seems to have anticipated the skeptical assumptions
of Sophists several decades later by having declared the inevitability of ignorance, including the knowledge of gods. As possibly the final fragment of
his philosophical book, he argued, "Let things be believed for at least seeming to be true." 20 In effect, Xenophanes maintained that individuals deserve
the freedom to entertain their own suppositions because there is no absolute
verification of the truth relevant to any of them. For even those who may
stumble on the truth have no assurance of its veracity. Xenophanes was even
willing to extend this caveat to religious belief:
Yet with respect to the gods and what I declare about all things, no man has
seen and no man will know the truth in its clearness. Nay, for e ' en should he
chance to affirm what is really existent, he himselfknoweth it not; but opinion
holds sway over all things. 21

In sum, all presumably valid knowledge necessarily remains opinion, a skeptical stance as later insisted by Athenian Sophists as well as Cicero's generation and beyond.
V. PHERECYDES OF SYROS (cA. 580-520 BC)
An often overlooked early Greek thinker, Pherecydes of Syros seems to have
been younger than Thales, but he can be credited with having sought in his
own fashion to bridge the gap between Homeric mythology and secular
materialism. Like Thales, he was identified as one of the seven wise men,
and he bore the distinction of having been the teacher of Pythagoras. He was
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also credited with having expressed himself in prose instead of poetry perhaps for the first time among ancient Greek authors. His principal astronomical achievement was his successful determination of the annual turning point
of the sun between winter and summer, and in his lost book Pentemychos he
proposed an ambitious metaphysical system that blended science, allegory,
and mythology. Moreover, he was said to have been the first to suggest the
immortality of the soul and the central importance of earth, and a cyclical
cosmology-perhaps the first of its kind--that involved various gods based
on five elements--aether, fire, air, water, and earth. Somehow all of these
were linked with the permanent role of three divine principles--Zeus, earth,
and time. He was said to have initiated the exploration of immortality
through metempsychosis from one mind to the next, as well as a concept of
endless time that seems to have anticipated the later theories of Parmenides,
Melissus and Aristotle. Much of Pherecydes' thinking was compatible with
pre-Socratic assumptions, but his sustained effort to take mythology into
account apparently diminished his contribution as compared to the more
stringent ideas of Thales and his successors. Unfortunately, as with too many
others, nothing he wrote has survived.

VI. PYTHAGORAS AND THE PYTHAGOREANS (CA. 570 - 495 BC)
According to Diogenes Laertius, Pythagoras was born on the island of Samos, and traveled to such regions as Lesbos, Cronos, and Egypt before
returning to Samos, then went into exile as the result of disagreement with its
tyrant, Polycrates. He might have met Thales during his teens and later
visited both Egypt and Babylonia before settling in Croton, a Greek city on
the coast of southern Italy, where he spent the rest of his life. He became a
cult leader with a large following dedicated to a special admixture of mathematical philosophy and his own version of religion derived from Egyptian
mysticism. He promoted the notion of an afterlife and reincarnation before
final union with a universal soul equivalent to a monotheistic God. His core
doctrine was kept a guarded secret by his followers and has for the most part
been lost. Like later philosophers such as Socrates, Arcesilaus, and Carneades, he was said to have taken pride in having written nothing himself, so
the record of his arguments was entirely the product of later disciples. According to Diogenes Laertius, Pythagoras did in fact author at least three
texts-On Education, On Nature, and On Statesmanship-but was sufficiently embarrassed by his stylistic deficiencies to have prevented their circulation. Modern scholars, however, have rejected this likelihood. 22 Texts identified with his authorship might well have been modified or augmented by
later followers who were probably linked with one of the competitive schools
based on his teachings--the "Acousmatics" (or "Pythagorists"), who featured
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his mystical teachings as opposed to the so-called "Mathematicians," who
featured his scientific assumptions.
Pythagoras is generally credited with having invented the world philosopher. When asked by Leon, the tyrant of Phlius, exactly who he was, Pythagoras supposedly answered with a word that was as a combination of the
words phi/a (love) and sophos (wisdom), by implication not pertaining to
"useful" or "comfortable" truths, but instead the "hard" truths that cannot be
denied. 23 He was also said to have invented the word cosmos to describe the
universe as a whole, and the word harmony as a description of music that
could be applied to every aspect of life. Moreover, he invented the word
monads that was later supplanted by Leucippus and Democritus' word atoms.
Pythagoras' particular historic achievement was his effort to explain the
physical universe on a strictly mathematical basis that was best illustrated by
geometry as the analysis of spatial relationships. Most famous was his theorem that the square of any right triangle's hypotenuse is always equal to the
combined squares of its two rectangular sides divided in half. Instead of
adhering to the Milesian effort to isolate a single physical element comparable to water, air, or earth, he argued that the basic root of physical existence-in effect Anaximander's principle of arche-primarily derives from
complex mathematical quantification.
As explained by his disciple, Alexander, in Successions of Philosophers,
Pythagoras proposed the monad as a basic unit of existence, from which
derives the dyad as a binarism that links monads, followed by all the rest of
the numbers and valid equations that put them into play. He argued that from
simple numbers, he argued, derive in succession the point, the line, the solid
figure, sensible bodies, and the four elements, fire, water, earth and air, all of
which combine to produce the universe as a whole with the earth at its
center. 24
Pythagoreans went so far as to argue that a void equivalent to the number
of zero exists which separates all things and even numbers from each other as
later explained by Aristotle:
The Pythagoreans held that void exists and it enters the world from the infinite
air, the world inhaling also the void which distinguishes the natures of things,
as if it were what separates and distinguishes the terms of a series. This holds
primarily in the numbers; for the void distinguishes their nature .. 25

This preliminary aspect of Pythagoras' cosmic model might well have
inspired the later concept of particles suspended in a void that was debated
by the atomists and Anaxagoras followed by Aristotle and Strato's effort to
obtain a defensible synthesis.
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Like Anaximander and Xenophanes, Pythagoras was fascinated by the
sphere and even considered it the most beautiful solid figure and comparable
to the circle as the most beautiful plane figure . He was the first to describe
the earth as being spherical well before the astronomical findings of the
Alexandrian astronomer Hicetas, who inspired Copernicus' heliocentric theory many centuries later.
The basic and most accessible evidence Pythagoras used to support his
elaborate cosmology was the harmonious relationship among intervals on a
musical scale as illustrated by the length and tightness of strings. He proposed the concept of harmonia to designate an integrated relationship on
such a scale relevant to all phenomena and then drew upon this principle to
define odd and even numbers, prime and composite numbers, and square
numbers in the realm of arithmetic. He also identified this harmony on a
celestial scale as a cosmic music of the spheres. In medicine he proposed his
own version of homeopathy, using opposites to stabilize physical disorders.
One's physical health, he suggested, depends on the effective sustenance of
an appropriate balance that can be quantified on an arithmetic basis: "Health
means the retention of the form, disease its destruction." 26
As later mentioned by Aristotle, Pythagoras' disciples--described as Pythagoreans--used Anaximenes' concept of air in their explanation of music as
a universal principle that might also explain human behavior as it relates to
other and more inclusive aspects of cosmology:
The theory handed down from the Pythagoreans . .. [they] declared that the
soul is identical with the particles in the air, and others with what makes these
particles move. These particles have found their place in the theory because
they can be seen perpetually in motion even when the air is completely
calm .. . for they all seem to assume that movement is the distinctive characteristic of the soul, and that everything else owes its movement to the
soul ... " 27

The Pythagoreans seem to have anticipated Anaxagoras and Plato's cosmology of a universal soul, Leucippus and Democritus' cosmology of incessant
atomic interaction, and even Aristotle's cosmology of mass in perpetual motion as explained in De Cae/o.
Pythagoras rejected the Homeric gods, but he continued to accept the
concepts of prophecy, divination, and the transmigration of souls, and he
argued that the sun, moon, and stars might be considered gods because they
generate heat as suggested by Anaximander's cosmology. He correctly proposed that the sun illuminates the moon and that "gods and man are akin
inasmuch as man partakes of heat." Fate is the cause of things, he maintained, and all things that live partake of heat. Moreover, he suggested,
biological reproduction results from germination, and the entire soul comprises three parts- intelligence, reason, and passion. He also argued that
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consciousness draws nourishment from the blood supply to the brain; and
since reason alone is immortal, he proposed, only the human soul is immortal. This particular assumption confirmed the link between reason and mathematics as well as having anticipated both Platonic metaphysics and Aristotle's assumption of graduated human consciousness. Also implicit in Epicurus' cosmology was a theory of order and logic seemingly at odds with Anaximenes' theory of air that implied limitless boundaries. In contrast, Pythagoras ' alternative emphasis on number and mathematical exactitude featured
forms accessible to cognitive recognition.
There were several accounts of Pythagoras' death, but most likely he and
as many as forty of his disciples seem to have been murdered by the inhabitants of the neighboring town of Croton. It seems these angry townsmen
resented what seemed the arrogance of Pythagoras and his followers that
culminated in the school's effort to impose its own government on the entire
community. In a public confrontation, an angry throng of hostile Crotons
supposedly cut Pythagoras' throat, then slaughtered all but two of his followers.
Later disciples who adhered to Pythagorean doctrine continued to conceal
its wide assortment of assumptions from the scrutiny of others. Those who
broke this rule were subject to punishment and even expulsion as illustrated
by the harsh treatment of Hippasus when he disclosed some of its mathematical secrets. Even Empedocles seems have been expelled several decades later
when he sought to incorporate some aspects of Pythagorean doctrine into his
writings. The accurate perpetuation of Pythagorean assumptions seems to
have been the intention of this enforced secrecy, but their secrecy also seems
to have permitted continuous revisions in response to the theoretical stance
of later pre-Socratic philosophers.
By some accounts, the eminent philosopher-scientist Alcmaeon lived in
Croton in the second half of the sixth century BC and was a student of
Pythagoras and was considered a Pythagorean by Diogenes Laertius and
others. This possibility seems to have been ignored by sources preceding
Diogenes Laertius and to be disputed by a variety of modem classicists.
However, the possibility of his personal relationship, his residence in Croton,
and the dedication of his single book On Nature to Pythagoreans suggest the
likelihood of his connection with the movement. He wrote mostly on medical
issues, for example an analysis of the brain as the seat of consciousness, the
essential role of sensation, and the necessity of balance between excess and
deficiency in the sustenance of the body. He was also credited, however, with
first suggesting the immortality of the soul, very likely having inspired Plato ' s later explanation of the soul in Phaedrus. He extended this principle to
the '1ustice" of the whole universe as a conflict between opposites, most
notably between earth and fire as complementary basic elements. That Xenophanes featured earth just as Heraclitus featured fire suggests the possibility
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of a chronological sequence among the three theories, but at this time there is
no evidence to determine their order.
There was no confirmed textual record of Pythagorean doctrine until the
publication of the treatise On the Universe by Philolaus, a contemporary of
Socrates whose mentor Lysis was one of the two disciples to have survived
the massacre at Croton. Philolaus apparently retained Pythagoras' mathematical perspective, for example, featuring the unique status of the number ten
and the concept of a harmonic mean as illustrated by musical figures. However, he also seems to have addressed Heraclitus' concept of fire, Parmenides' holistic concept of the universe, and Empedocles' cyclical model.
Moreover, he argued, the cube represents geometric harmony that suggests
Pythagoras' concept of a harmonic mean.
According to Diogenes Laertius, Philolaus also proposed the creation of
an expanding circular universe with symmetrical thickness: "The universe is
one, and it began to come into being from the centre, and from the centre
upwards at the same intervals as those below." On the other hand, he described the sun as a celestial lens that transmits both the light and heat of the
rest of the universe on the earth, a concept not entirely without merit if the
sun sustains the heat and light first produced by the Big Bang. 28 Perhaps
inspired by Philolaus, Plato later offered the concept of a single god at the
center of such an eruption, as opposed to Aristotle's concept of perpetual
orbits devoid of central godhead. 29
In a possibly spurious fragment, Philolaus' cosmology also seems to have
provided a broad synthesis of an inclusive cyclical realm as earlier suggested
by Parmenides, one that anticipated both Plato's transcendent aspect of soul
and universal mind and Aristotle's more secular concept of modification in a
strictly physical universe:
But since the moving part circles from everlasting to everlasting, and the part
that is moved is disposed in whatever way the moving part carries it, it follows
necessarily that one is ever in motion and the other ever passive. And the one
is wholly the dwelling of Mind and Soul, and the other of Becoming and
Change; and the one is first in power and superior, and the other is second and
inferior. But that which is made of both these, namely the ever-running (circling) Divine and the ever-changing Mortal, is the universe. 30

The passage seems to have anticipated both the theories of Plato and
Aristotle. However, any effort to distinguish its accuracy relevant to this
choice is necessarily speculative as a summary of Pythagoras' original doctrine.
There is no clear evidence of Philolaus' influence on Plato despite the
likelihood that he acquired a copy of On the Universe and wrote Timaeus in
response to its ideas. He mentioned Philolaus by name only once in his
writings-an incidental reference in Phaedo, an entirely different text. Ac-
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cording to Diogenes Laertius, Philolaus nevertheless advocated an abstract
deterministic cosmology that possibly inspired Platonism to a certain extent,
"that all things are brought about by necessity and harmonious inter-relation." However, this intention also seems to have anticipated Aristotle's assumptions as suggested by Philolaus ' first sentence of his book quoted by
Diogenes Laertius, "Nature in the ordered universe was composed of unlimited and limiting elements, and so was the whole universe and all that is
therein." 31 In effect, Philolaus seems to have enlarged and updated Pythagoras' theory to justify the concept of a self-sufficient universe relevant to later
and more advanced theoretical contributions. By doing so he helped to set the
stage for the more inclusive formulations of both Plato and Aristotle.

VII. HERACLITUS (CA. 540 - 480 BC)
Heraclitus was born about sixty miles north of Miletus in the port city of
Ephesus to an aristocratic family from whom he inherited considerable
wealth. He lived to about the age of sixty, supposedly transferred his endowment to his younger brother, abandoned all social connections, and became
increasingly misanthropic toward the end of his life. His single reference to
Ephesus suggests implacable hostility, "May wealth not fail you, men of
Ephesus, so that you may be convicted of your wickedness!" 32 There is no
indication he was directly connected with the Milesian school or with any
major philosopher at the time, but he seems to have been aware of the earlier
arguments of Xenophanes and Pythagoras. While he never mentioned
Parmenides' arguments, Parmenides seems to have been aware of his.
Heraclitus seems to have authored a single text with three sections loosely
devoted to the topics ofreligion, statecraft, and cosmology, and one hundredforty passages have been preserved as aphorisms rather than portions of
longer texts. Perhaps ironically, he warns in fragment 47, "Let us not conjecture at random about the greatest things," though he himself confronts exactly this risk. His topics exhibit little continuity, justifying Aristotle's complaint that he failed to prolong any argument, but his ability to encapsulate a
theoretical paradox within the fewest possible words was exceptional.
At first many of these aphorisms might seem self-evident, but upon further consideration take on deeper significance. For example, the obvious
insight of fragment 12, "Those who step into the same river have different
waters flowing ever upon them," enlarges Anaximenes ' concept of incessant
motion by suggesting sustained interaction between change and stasis. Plato
later suggested a slight modification, "All things are in motion and nothing is
at rest," and in tum Aristotle proposed the universal principle of all things
caught up in eternal motion. 33 Aristotle extended this to a cyclical explanation of the seasons, astronomical phenomena, and the cycle of life and death,
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all of which seems anticipated by fragment 103 of Heraclitus, "Beginning
and end are general in the circumference of the circle." 34
In Metaphysics Aristotle attributed to Heraclitus two obviously linked
paradoxical aphorisms: (1) "all things are and are not," and (2) "all things are
true and all are false." These seemingly empty maxims suggest the frequent
contradiction that what seems valid relevant to one perspective can be rejected in light of another. 35 Also insightful is Heraclitus' notion that the
transition from one state of affairs to another is a stable aspect of existence:
The sun is new each day.
The way up and down is one and the same. 36

Relevant to change as a discernible process, Heraclitus proposes fire to be
the fourth and most basic substance additional to water, air, and earth:
Fire lives the death of earth and air lives the death of fire; water lives the death
of air, earth that of water. 37

However, fire seems to have taken on a double and therefore even more
important role. Both Anaximander and Pythagoras had already featured the
vital necessity of warmth, but Heraclitus enlarges the principle by identifying
fire itself- presumably the agent of warmth--as the primary source of transition among the other elements. In its double role as both one of these four
stages in perpetual sequence but also as effectively the agent that imposes
this transition, he apparently suggests that fire is the dominant aspect of the
universe, as indicated by three additional fragments:
There is an exchange: all things for Fire and Fire for all things, like goods for
gold and gold for goods.
Fire, having come upon them, will judge and seize upon (condemn) all things.
Need and satiation. 38

More specifically, Heraclitus identified lightning as a particularly dramatic version of fire launched from the sky with great power:
The thunder-bolt (i.e. Fire) steers the universe. 39

Elsewhere Heraclitus substituted "soul" for "fire," suggesting the possibility that the two are different versions of the same principle in sequence
with earth, air, and water, and with each phase destroyed with the inception
of the next:
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To souls it is death to become water; to water, it is death to become earth.
From earth comes water, and from water, soul. 40

Heraclitus even substituted soul for air, featured by both Anaximenes and
Empedocles, setting the stage for Anaxagoras' later concept of Nous as a
principle of universal mind later essential to Platonic metaphysics.
Just as earth, air, and water in combination antedates Aristotle's later
concept of matter, Heraclitus' theory of fire can also be understood to have
anticipated the concept of energy as a basic process equivalent to the other
three as substances collectively identified as mass. Also suggestive of at least
the inevitable effect of fire, Heraclitus proposed elsewhere that the world is
in such total flux that the truth can never be fully disclosed:
The hidden harmony is stronger (or 'better') than the visible.
Nature likes to hide. 41

For the sake of argument, modem naturalists might be willing to accept a
slightly different sequence that identifies fire with the Big Bang, followed by
earth identified with planetary matter, and water and air as basic elements
that support life. In as many as three fragments-31, 36, and finally 76Heraclitus took into account Anaximander's theory of cycles to suggest a
relatively complicated life-and-death sequence that also anticipated the fourstage cycle that Empedocles adopted in his later circular cosmology. Then
death itself becomes the principal agent of transition, and the reference to
soul (or consciousness) identified with air in this fourfold cycle of transitions
renews the original concept of Anaximenes without reference to fire.
Heraclitus also reexamined the destructive aspect of conflict on both a
negative and positive basis:
War is both king of all and father of all, and it has revealed some as gods,
others as men; some it has made slaves, others free.
One should know that war is general (universal) and jurisdiction is strife, and
everything comes about by way of strife and necessity. 42

Struggle and its result in destruction are inevitable aspects of the universe
according to Heraclitus' cosmology. Yet he also suggested harmony plays a
universal role, and by implication the universe somehow manifests the interaction between conflict and harmony at the most basic level. Heraclitus
proposed a countervailing holistic theory of the universe that depends on
more inclusive harmony linked with soul, identified as Logos ("the word" or
any logical argument that can be verbalized on a more inclusive basis) as
explained in several of his fragments:
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The Law (of the universe) is as here explained; but men are always incapable
of understanding it, both before they hear it, and when they have heard it for
the first time. For though all things come into being in accordance with this
Law, men seem as if they had never met with it, when they meet with words
(theories) and actions (processes) .. .
That which is in opposition is in concert, and from things that differ comes the
most beautiful harmony.
Joints: whole and not whole, connected-separate, consonant-dissonant.
You could not in your going find the ends of the soul, though you travelled the
whole way: so deep is its Law (Logos).
When you have listened, not to me but to the Law (Logos), it is wise to agree
that all things are one.
For all human laws are nourished by one, which is divine. For it governs as far
as it will, and is sufficient for all, and more than enough. 43

Heraclitus anticipated the later concept of a unified universe of Parmenides and Aristotle by explaining the universe based on the principle of
Logos--the "purpose which steers all things through all things." 44 Though
fire both sustains and participates in cyclical interaction with earth, air, and
water as components of the physical universe, an even more basic factor
plays the most dominant role, a holistic organization akin to human intelligence imbedded in the universe. As opposed to a process identified with fire ,
Heraclitus thus seems to have proposed Logos as a more inclusive principle
of stasis that both dominates and stabilizes the universe. The dialectic opposition between the two-fire and Logos-presented at an entirely new level
Anaximander's initial theory ofbinarisms that predominate in the universe as
a whole.
By having advanced the notion of Logos, Heraclitus may be said to have
invented his own version of metaphysics as a dialectic explanation of the
complete universe. Plato seems to have been inspired by his theory of Logos,
and Aristotle, followed by Sextus Empiricus and others, seem to have been
influenced by Heraclitus' dialectic if without fully supporting it. 45 Even the
New Testament's Gospel of John starts with wording possibly inspired by
Heraclitus, "In the beginning was the Word [i.e. Logos] , and the Word was
with God, and the Word was God." John's specific use of the Greek word
Logos in this passage seems entirely in accord with Heraclitus ' use of the
word five centuries earlier.
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In a couple of passages, Heraclitus seems to have explained Logos on a
strictly religious basis, for example by accepting the notion of a "divine law"
as a single principle relevant to the universe:
lf we speak with intelligence, we must base our strength on that which is
common to all, as the city of the Law (Nomos), and even more strongly. For all
human laws are nourished by one, which is divine. For it governs as far as it
will, and is sufficient for all, and more than enough. 46

Divine law can be identified with an orthodox concept of God's authority,
and by implication such a God becomes a benevolent figure who exudes
charity necessarily misunderstood by mankind:
God is day-night, winter-summer, war-peace ... but he changes like (fire)
which when it mingles with the smoke of incense is named according to each
man's pleasure.
To God all things are beautiful, good and just; but men have assumed some
things to be unjust, others just. 47

It seems possible that these fragments were later interpolations, but Heraclitus can be said to have rejected orthodox religious observances at least to the
extent that they consist of "rites accepted by mankind in the Mysteries are an
unholy performance" 48 Neither Orphic practices nor Homeric mythology
seem to have had any particular appeal to him. Like his predecessors Xenophanes and Epicurus, he did not entirely abandon religion but sought to
explain the physical universe based on ultimate authority, perhaps but not
necessarily, identified with a deity. His ambivalence is shown in two fragments in which he linked "that which is wise is one" first with Zeus identified by name and later with the more abstract reference to a "purpose which
steers all things through all things." He declared in the first fragment that
singular wisdom is both willing and unwilling to be called by the name of
Zeus," and in the second he took a more abstract stance by declaring "That
which is wise is one: to understand the purpose which steers all things
through all things." 49 In the second passage, final authority consisted of the
capacity for imparting both motion and direction to everything in the universe. This primal source can be considered a God or gods, or Plato's spiritual authority, or even Aristotle's altogether secular concept of mass in perpetual motion. To this extent at least, Heraclitus' arguments anticipated both
science and metaphysics supportive of religion.
Few if any scholars accept the bizarre account of Heraclitus' death as told
by Diogenes Laertius, especially since its singular violence might seem to
have been fabricated in the effort to ridicule his theories. Supposedly Heraclitus sought to cure a skin affliction by pasting a mixture of animal feces over
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his entire body. He then lay in the sun to let the mixture dry out, but it
hardened to such an extent that he was unable to protect himself when a pack
of hungry dogs devoured him alive! It should be acknowledged that Diogenes Laertius was alone in having recounted this as well as a few other such
bizarre death stories--respectively of Strato and Empedocles. However, in all
three instances no one else has left an alternative version.
VIII. PARMENIDES (cA. 515- 450 BC)
Parmenides effectively marks the midpoint of pre-Socratic philosophy, having been born as many as five decades after Xenophanes and five decades
before Democritus. Like Heraclitus he was the product of a wealthy family
and was raised in Croton near the Sicilian communal site of Pythagoras and
his disciples. He also seems to have been familiar with the ideas of Heraclitus, who was perhaps a generation older, and in his youth he had a Pythagorean teacher, Ameinias, as well as Xenophanes, who was still alive when
Parmenides eventually became the founder and principal philosopher of the
so-called Eleatic school located near Rome at Elea. He played a central role
in the advance of Greek philosophy and perhaps lived long enough to meet
the youthful Socrates, as Plato indicates in his dialogue Parmenides.
Whereas earlier Milesian philosophers had emphasized matter or the
"stuff' of the universe, under his influence the Eleatic school emphasized the
temporal and spatial limitlessness of the universe-effectively an absence of
any kind of an edge or boundary relevant to timeless infinitude as maintained
by Parmenides himself or on both a temporal and spatial basis as maintained
by Melissus. In a single large fragment preserved by Sextus Empiricus recorded by Simplicius, Parmenides accepted a holistic concept of the universe
as earlier suggested by Anaximander and Xenophanes, but he also sought to
revise and enlarge Heraclitus' concept of Logos by depicting the universe as
a limitless but indivisible and self-sufficient whole that was devoid of motion. Stasis dominated rather than alteration on the assumption that all
changes cancel each other out. Otherwise, he both accepted and superseded
the physical reductionism in the Milesian tradition and the mathematical
emphasis of Pythagoras.
In the approximately two dozen fragments available today, Parmenides
began his analysis with a mythical vision of a Homeric goddess who delivered him by chariot into a supernatural realm where his many questions
could be answered by rejecting all "things that seem" and rejecting those
without proof. Needless to say, his use of a fictive goddess to declare the
necessity of truth could well have been an intentional contradiction:
Thou shall inquire into everything: both the motionless heart of well-rounded
Truth, and also the opinions of mortals, in which there is no true reliability.
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But nevertheless thou shalt learn these things (opinions) also--how one should
go through all the things-that-seem, without exception, and test them . 50

His supernatural guide then gives guidance to Parmenides on how to tell
truth from falsehood:
You must accept my word when you have heard it-the ways of inquiry which
alone are to be thought: the one that IT IS, and it is not possible for IT NOT
TO BE, is the way of credibility, for it follows Truth; the other, that IT IS
NOT, and that IT is bound NOT TO BE: this . . . is a path that cannot be
explored; for you could neither recognize that which is NOT, nor express it. 51

Parmenides also highlighted the importance of temporal continuity with
his insistence that "Being has no coming-into-being and no destruction, for it
is whole of limb," and effectively endless. At the risk of contradicting himself, he argued, that nothing can come "into being, beside Being itself, out of
Not-Being." 52 The implication seems obvious that existence never began nor
will it ever end. Also that the universe was never created nor is there any
prospect of its termination. Therefore, existence can only be explained in and
of itself, and truth ultimately accords with existence. The countless assortment of untruths that deviate from this principle of existence-for example
the vivid possibility of an enormous turtle with earth perched on its shellsimply do not exist except in their lively depiction.
Pannenides capped his description of the universe in a passage with the
anthropomorphic concept of a ruling goddess might well have been intended
as a parody of Heraclitus' earlier depiction. Just as a relatively minor goddess
supposedly first confronted with the truth, a higher goddess-presumably the
highest- actually informs him of this truth in light of Heraclitus' depiction
of fire:
For the narrower rings were filled with unmixed Fire, and those next to them
with Night, but between (these) rushes the portion of Flame. ' And in the centre
of these is the goddess who guides everything; for throughout she rules over
cruel Birth and Mating, sending the female to mate with the male, and conversel y again the male with the female. 53

Parmenides quickly simplified the most basic task of this goddess as the
principle of love: "First of all the gods she devised Love." 54 Here love once
again plays a pivotal role, perhaps as inspired by the early Greek poet Hesiod.
Perhaps inspired by Xenophanes, Parmenides declared that the earth is
spherical and located in the center of the universe, and first emphasized that
sensation can only be inexact, confirming the necessity of reason, for example in determining the most basic truths of nature such as, " ... how earth and
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sun and moon, and the aether common to all, and the Milley Way in the
heavens, and outermost Olympus, and the hot power of the stars, hastened to
come into being." 55 But like Heraclitus, Parmenides also proposed that the
soul and mind are effectively identical, and he advocated the necessity of
reason "instead of imagination's deceit" in deciding whether "the generation
of man" ultimately derives from the sun as an effect of heat that "surpasses
the sun itself." As later explained by Diogenes Laertius, he suggested the
paradox as justified by his own example that only human reason can equal or
exceed the physical manifestation of the universe. 56
As Aristotle noted, Parmenides' ultimate contribution was his simple implication--apparently inspired by Xenophanes--that the One is God, a monist
concept that anticipated both Plato's theory of spiritual infinitude and even
Aristotle's theory of an endless physical universe. 57 However, Parmenides
also seems to have divided the universe into the "flaming fire in the heavens"
(or light) as depicted by Heraclitus and what might be construed as its polar
opposite, either earth or "dark Night, a dense and heavy body" as depicted by
Xenophanes. Both are equal, Protagoras proposed, "because to neither of
them belongs any share of the other." He also explained in materialist terms
that suggest Anaximander's dichotomy, "Everything is full equally of Light
and invisible Night, as both are equal, because to neither of them belongs any
share (of the other)."58
Despite its apparent contradictions, Parmenides work seems to have inspired later scientific and philosophical inquiry at an abstract level of analysis. On the other hand, his cosmology also anticipated the concept of a
spiritual universe later emphasized by Anaxagoras and Plato, and it is not
surprising that it was later featured in Plato's dialogue, "Parmenides," in
which he submitted to elaborate explanation the axiom, "If there is no one,
there is nothing at all." As explained by Parmenides, Heraclitus' concept of
Logos with an identity as "one"-had become the ultimate issue.
IX. ZENO OF ELEA (CA. 490 - 430 BC)
Zeno seems to have been born in Elea in 489 BC, roughly twenty-five years
after Parmenides. He was possibly an adopted son of Parmenides as well as
his disciple and, according to Plato in his dialogue Parmenides, they journeyed together to Athens to meet Socrates. By 446 BC Zeno's first book,
Disputations, was apparently published against his will with the subtitle
Against the Philosophers and/or Treatise on Nature. It was a highly argumentative book, and his principal target seems to have been the Pythagoreans, the first of the pre-Socratic cosmologists to have called themselves
philosophers. Though Zeno, like Parmenides, might have been exposed to
Pythagorean doctrine at an early age, later Pythagoreans seem to have re-
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jected the holistic emphasis of Parmenides, and Zeno came to his defense by
challenging the inescapable limitations of their mathematical Pythagorean
assumptions.
According to Aristotle, Zeno was the first to employ dialectic analysis
just as Empedocles was said to be the first to discover rhetoric. Zeno's
specific approach can be described as having been dialectic in the sense that
he used logic on a negative basis in order to deny one thesis in order to
demonstrate its opposite. By disproving X, he proved the opposite of X. In
effect he sought to reduce supposedly credible theories to absurdity (e.g. the
Pythagorean assumption that discrete numbers are imbedded in the universe)
in order to demonstrate their inadequacy. He was credited with the first use
of logical analysis one that Aristotle went on to substantially enlarge and
formalize for a more comprehensive theory of deductive logic. Zeno ' s most
famous use of this strategy was his rejection of the Epicurean notion that all
"things are a many" in a numerical sense, since they may be described as an
infinitude of discrete entities identified as limits. To demonstrate his thesis,
Zeno suggested that anybody who advances to a distant goal must first advance half the distance, but earlier by a fourth, earlier yet by an eighth, and
so on. Therefore, an infinite number of intermediate stages--each of them
effectively a point on a line--must first be completed in the effort to attain the
final goal, and as a result nothing in motion can reach its destination. Other
such paradoxes described by Aristotle included determining the exact location of a place and even the sound of millet seeds when they hit the floor. As
explained by Aristotle, Zeno suggested infinite divisibility might seem to
preclude actualization, but of course it does not, demonstrating that mathematical calculation alone cannot fully describe a continuous and essentially
holistic universe. Zeno did not believe any of the paradoxes he proposed, but
used them as hypothetical examples to discredit what he thought was facile
mathematical analysis.
For his successors, Zeno's primary theoretical contribution was to have
featured this paradox and others like it, which were probably proposed in the
single book he wrote early in his career as mentioned in Plato ' s dialogue
"Parmenides." Later Aristotle took into account this particular example of
Zeno's argumentation several times, but without otherwise mentioning his
theoretical assumptions. Even today Zeno's paradox is generally understood
as an absurdity, but this was intended by Zeno himself who used it to demonstrate the inadequacy of mathematical exactitude to explain physical process
on a holistic basis.
Ironically, the deviation of reality from its numerical calculation was
perhaps best illustrated by Zeno's experience with death as his own personal
transition- how and in what sequence nobody can be sure. As told by Diogenes Laertius, whose story can neither be confirmed nor rejected by consulting alternative sources, one of three possibilities transpired when he lost his
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life. As a prisoner standing before the throne ofDemylus, Elea's tyrant at the
time, Zeno was said to have offered to whisper the names of his fellow
collaborators in the ear of Demylus, who supposedly accepted his offer. But
then Zeno bit his ear and would not release his grip until he himself was
stabbed to death by loyal soldiers. Another possibility suggested by Diogenes
Laertius, however, was that Zeno bit Demylus ' nose, not his ear, and was
killed for having done so, or, as a third possibility, he might have instead
bitten off his own tongue and spit it in Demylus' face, whereupon an angry
crowd murdered Demylus. 59 There is no historic evidence which, if any of
these accounts was true, but in all three instances a transition occurred
whereby life was followed by death for one or both of the two individuals,
Zeno and Demylus. Needless to say, as with Diogenes Laertius' account of
the deaths of both Heraclitus and Empedocles, there seems ample room for
skepticism among modern scholars.
X. MELISSUS OF SAMOS (WON SEA BATTLE IN 441 BC)
Like Pythagoras, Melissus was born in Samos and in his maturity he supposedly became a respected statesman. As the admiral of Samos ' fleet during the
Peloponnesian War, he was celebrated for having broken an Athenian blockade against the island in 441-40 BC. His status as a philosopher, on the other
hand, seems to have been almost incidental, despite the importance of his
assumptions. There is no clear evidence that he had any direct link with
Parmenides or with any of the other philosophers at the time, and little is
known about his theoretical achievement beyond his prose treatise On Being,
even though it enlarged the Eleatic concept of existence as a unified whole.
His brief reference to earth, air, fire , and water as elements suggests he was
aware of Empedocles' assumptions. 60 However, he ignored the theories of
both Empedocles and Anaxagoras.
His primary contribution seems to have been in extending Parmenides'
concept of infinitude to apply to space as well as time. No boundaries exist,
he asserted, that limit temporal or spatial infinitude. By implication, no exterior realm such as heaven, paradise, or Hades is possible as a separate realm
from the physical universe. Whereas Parmenides conceded the possibility of
spatial limitations of the universe by describing the universe as a sphere with
all points equidistant from its center, as earlier suggested by Anaximander
and Xenophanes, Melissus rejected the concepts of both spatial and temporal
boundaries in a disconcertingly short sentence, "But as it [existence] is always, so also its size must always be infinite." 61 Both time and space are
alike in that they are necessarily endless without a center or any kind of edge
or perimeter.
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Melissus also expanded Parmenides' holistic notion, "what exists is one"
by emphasizing the importance of extension devoid of borders:
If it were infinite, it would be One; for if it were two, (these) could not be
(spatially) infinite, but each would have boundaries in relation to each other. 62

This doubled concept of the infinitude of both time and space clarifies
Melissus' agnostic supposition quoted by Diogenes Laertius that it is impossible to have knowledge of the gods. 63 Any thing or event- even one or
more gods--might seem isolated by some kind of an edge or boundary, for
example birth, death, or bodily mass, but its very occurrence situates it in the
universe that as a whole possesses both temporal and spatial infinitude.
Melissus also offered a number of paradoxes that linked the concept of
boundaries with the distinction between existence and non-existence. Several
of these paradoxes can be quoted as examples that support Parmenides'
primary assumptions:
. . . before it came into being, Nothing existed. If however Nothing existed, in
no way could anything come into being out of nothing. Nor is there any
Emptiness; for the Empty is Nothing; and so that which is Nothing cannot be.
And there can be no Dense and Rare.

If Things were Many, they would have to be of the same kind as I say the One
IS.

If Being ls, it must be One; and ifit is One, it is bound not to have body. But if
it had Bulk, it would have parts, and would no longer be.
If Being is divided, it moves; and ifit moved, it could not be. 64

Melissus accepted the possibility of mixture among elements, though he
seems to have rejected Democritus' notion of atoms as impenetrable matter
surrounded by void as a state of absence that "cannot be." 65 Melissus argued
in a different context, "If Things were Many, they would have to be of the
same kind as I say the One is." 66 Thus the principle of unbounded limits that
applies to the universe as a whole also applies to all atoms within the universe. In effect a void cannot exist in interior space any more than in the
universe as a whole. 67 With this wording Melissus seems to have suggested
difficulties with Leucippus' notion of atomism that anticipated Strato's later
effort to obtain a synthesis between the two.
Aristotle was highly critical of Melissus' arguments in several contexts,
suggesting at the very beginning of Physics," . .. the argument ofMelissus is
gross and offers no difficulty at all: accept one ridiculous proposition and the
rest follows--a simple enough proceeding." Later in the text Aristotle took
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Melissus' thesis more seriously by offering the dubious refutation, "But there
is no necessity for there being a void if there is movement. It is not in the
least needed as a condition of movement in general, for a reason which
escaped Melissus: viz. that the full can suffer qualitative change." Significantly, Aristotle revisited these considerations in De Caelo and seems to
have considerably modified his stance by conceding that Melissus' arguments, like those of Parmenides, were defensible on a metaphysical basis
though he could not be "held to speak as a student ofnature." 68 Arguably this
obvious threefold stair-step sequence of responses by Aristotle supports the
likelihood that Physics was a relatively early work as compared to De Caelo,
in which he seems to have consolidated his cosmology by more effectively
obtaining a synthesis between metaphysics and the science of physics as
justified by Melissus' pivotal insight regarding infinitude.
XL EMPEDOCLES (cA. 492 - 432 BC)
Empedocles was born in Sicily, and was about a generation younger than
Parmenides and a generation older than Anaxagoras. He was a mystic, physician, poet, dramatist, political activist, and what might be described as an
eclectic philosophical genius. He was supposedly expelled from the Pythagorean society during his youth for having incorporated passages from their
secret discourses into his early poetry, and, according to Diogenes Laertius,
he later studied as a fellow student of Zeno under Parmenides. He admired
Parmenides and supposedly imitated his poetry in declaring his own philosophical ideas. During his life his fame rested as much on his poetic eloquence as his contribution to philosophy, and much of his philosophy was
appreciated at the time as a prose version of poetry. He was said to have
written as many as forty-three tragedies as well as a 600-line book pertaining
to medicine. Also, he may have been the first philosopher to take an interest
in botany, and Aristotle later described him as the inventor ofrhetoric.
In opposition to autocratic power Empedocles seems to have played a
populist role in local politics and at one point was offered the kingship of the
city, which he refused. Also, he supposedly wore extravagant clothing, became wealthy in his old age, and took pride in his status as a prophet. He
seems to have been describing himself when he wrote:
There was living among them a man of surpassing knowledge, who had acquired the extremest wealth of the intellect, one expert in every kind of skilled
activity. For whenever he reached out with his whole intellect, he easily discerned each one of existing things, in ten and even twenty lifetimes of mankind. 69
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Empedocles supposedly even went so far as to encourage many compatriots to believe that he was a god.
Almost a fifth of Empedocles' philosophical writings are estimated to
have survived, including a variety of fragments quoted by as many as fifteen
later authors-eleven fragments by Aristotle, eight by Simplicius, six by
Plutarch, etc. This is more than for any of the other pre-Socratic philosophers, despite the likelihood that he wrote not more than one or two books on
cosmology, On Nature and Purifications. These are usually mentioned as
unrelated texts, but it has been suggested that they might have been separate
titles for the same text. There is a striking contrast among his fragments
between a religious and secular perspective, and it cannot be discounted that
he might have sought to mingle the two viewpoints in a single book.
Empedocles' religious convictions are on frequent display in his fragments, for example, in his passage, "Happy is he who enjoys the wealth of
divine thoughts, but wretched the man whose mind emphasizes obscure opinion about the gods!" In the same context he also suggested a surrealistic
depiction of a particular God, possibly Apollo, who combined Parmenides
and Anaxagoras' principle of universal mind with Xenophanes concept of
spherical manifestation:
It is not possible to bring God near within reach of our eyes, nor to grasp him
with our hands, by which route the broadest road of Persuasion runs into the
human mind. 70
But he (God) is equal in all directions to himself and altogether eternal, a
rounded Sphere enjoying a circular solitude. 71

Empedocles' identification of God with mind anticipated the more elaborate suppositions of both Anaxagoras and Plato, but there is no clear evidence whether his incidental suggestion preceded or followed Anaxagoras'
more elaborate explanation.
Like Parmenides, on the other hand, Empedocles insisted on the eternal
existence of the universe without any necessary reference to one or more
gods:
But that which is lawful for all extends continuously through the broad-ruling
Air and through the boundless Light. 72

A universal law was also an issue of utmost importance to both Plato's
later concept of godhead as eternal mind and, still later, Aristotle's concept
of an eternal physical universe which is modified solely by motion. Also
possibly influenced by Parmenides, Empedocles suggested the temporal infinitude of the universe:
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... it is impossible for anything to come into being; and for Being to perish
completely is incapable of fulfillment and unthinkable; for it will always be
there, wherever anyone may place it on any occasion. 73

By implication, such endlessness necessarily precludes the role of a God
or gods in having created it. Empedocles insisted on this likelihood at least
twice again as applied to human destiny:
There is no creation of substance in any one of mortal existences, nor any end
in inexecrable death, but only mixing and exchange of what has been mixed;
and the name ' substance' is applied to them by mankind. 74

Empedocles rejected the concept that non-existence both precedes birth
and follows death for the individual human being: " ... before mortals were
combined (out of the Elements) and after they were dissolved, they are nothing at all." 75 The obvious compromise among these variant assumptions, as
later suggested by Aristotle, would be that individuals do in fact die but not
the species as a whole.
At times Empedocles seems entirely confident of a received monotheistic
viewpoint. Elsewhere, however, his attitude seems pantheistic, for example
when he declares his acceptance of Anaxagoras's assumption, "For all
things ... have intelligence and a portion of Thought." 76 Often his rhetorical
skills obscure the contradictions implicit in his arguments, and well enough
for him to have avoided the prosecution that seemed more likely for outspoken atheists such as Democritus and Protagoras.
Empedocles addressed his book(s) to his disciple Pausanias with a conventional invocation to his own Muse with knowledge as "divine law [that]
allows us creatures of a day to hear." He asked Pausanias to grasp his true
assumptions in his "inner heart," but also to protect them "within [his] silent
bosom," apparently to prevent their disclosure. It remains to be seen whether
these feelings supported popular religion or his materialist assumptions, such
as appeared in one of his published texts that attracted more readers than
those of most of his contemporary philosophers. Elsewhere Empedocles
called upon Pausanias to "hear" Zeus, Hera, Aidoneus, and Nestis," but he
also took the risk articulating current secular assumptions. Not that Empedocles totally rejected religion. Rather, he seems to have sought to bridge the
gap between received belief and secular possibilities. Like Anaximander and
Pythagoras, he took satisfaction in a unified physical universe that could be
analyzed on a consistent basis, but like Anaxagoras and later, Plato he sought
a strictly spiritual explanation for this transcendent outcome.
Like Parmenides, Empedocles sought to link endlessness with cyclical
behavior whereby various stages "perish into one another." While Heraclitus
had already suggested such a cyclical explanation, Empedocles enlarged the
concept based on an elaborate four-stage transition among earth, air, fire, and
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water. 77 Unlike Heraclitus, he explained the cause of this sequence as the
outcome of love rather than fire. Empedocles instead proposed a functional
dichotomy between love and hate that seems to suggest a more basic interaction between attraction and repulsion and is reminiscent of Anaximander's
earlier concept of cyclical interplay between hot and cold as the primary
cause of sustained motion in the physical universe. Further, by featuring
Heraclitus' concept of incessant conflict between love and hate, Empedocles
proposed what must have seemed an all-inclusive grand synthesis of preSocratic materialism--a cyclical interaction among the four supposedly basic
elements--water as suggested by Thales, air as suggested by Anaximenes,
earth as suggested by Xenophanes, and fire as featured by Heraclitus. Moreover, Empedocles agreed with both Anaximander and Parmenides that this
grand cosmic cycle has persisted throughout eternity kept in motion by a
binary interplay between love and hate attraction and repulsion) in a grand
cyclical transition more inclusive than Anaximander's dualism between hot
and cold and Heraclitus' dualism between fire (or war) and Logos. Empedocles depicted this cosmic momentum as a timeless cyclical struggle among
the most basic elements: "In turn they get the upper hand in the revolving
cycle, and perish into one another and increase in the tum appointed by
Fate." 78 His cyclical hypothesis seems to have been popular among contemporaries, and others suggested several relatively simple alternatives, for example Hippo of Rhegium's binary cycle between fire and water; 0enopides
of Chios' cycle between fire and air; and 0nomacritus' cycle among fire,
water, and earth without air. 79
Perhaps of philosophical significance was Empedocles' suicide. As with
the deaths of Heraclitus and Zeno recounted by Diogenes Laertius, Empedocles was said to have killed himself in a singular fashion, in his case by
having jumped into Mount Etna' s volcano in order to confirm his status as a
god. However, this final choice is entirely conjectural, and he might instead
have later died at Peloponnese or Thurioi. The primary evidence of suicide
was supposed to have been the discovery of his sandals carefully arranged at
the volcano' s rim. so
XII. ANAXAGORAS (cA. 500 - 428 BC)
Born in Ionia, Anaxagoras traveled to Athens and was the first major philosopher to reside there. He was said to have arrived at the age of twenty and to
have spent three decades in the city during the early reign of Pericles. He was
supposedly Pericles' teacher as well as the city's unofficial "resident" philosopher until his trial for impiety for having maintained that the sun and moon
are celestial bodies rather than gods. After his acquittal, the result of an
eloquent defense by Pericles, he retired to the city of Lampsacus on the
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Hellespont, where he later died. By some accounts his death occurred at
about the time of Plato's birth. At one time he was supposedly on friendly
terms with the dominant Sophist, Protagoras, as well as the tragedian Euripedes, both of whom were suspected ofreligious disbelief by fellow citizens.
There is no evidence, however, that he had any direct relationship with
Socrates aside from his influence regarding the concept of higher consciousness as suggested by Socrates at his trial. Anaxagoras and Democritus never
met, and they both admitted that they avoided each other. Democritus was
much younger and undoubtedly less well-known at the time, but their aversion might well have resulted from theoretical differences.
As suggested by the title of his single published text, Physica (translated
as On Natural Science), Anaxagoras pursued both science and philosophy,
and he seems to have played a singular role in having exposed Athenians to
both of these fields of inquiry for the first time. His philosophical debt was
eclectic, but his version of materialism seems to have been primarily inspired
by the theoretical assumptions of Anaximenes, who had died a few decades
earlier. As documented by Diogenes Laertius, Anaxagoras' cosmology was
supported to a large extent by empirical observation, for example his suppositions that the sun is an enormous mound of red-hot metal more massive
than the Peloponnesus mountain range and that its radiation is powerful
enough to illuminate the moon as well. He also proposed that the Milky Way
exists as the light of stars not illuminated by the sun, that wind occurs when
air is rarified by the sun's heat, that the collision among clouds causes
thunder and lightning, that earthquakes result from air descending into the
earth, and that mammalian procreation is caused by the combination of heat,
moisture, and an unknown "earthy substance."
At the very beginning of Physica, Anaxagoras advanced a defensible
cosmology inspired by Anaximenes, which later influenced both Plato and
Aristotle. He asserted that the universe consists of air and aether, which
partake of infinitude in both the number and minute size of countless particles similar to each other:
All things were together, infinite in number and in smallness. For the Small
also was infinite. And since all were together, nothing was distinguishable
because of its smallness. For Air and Aether dominated all things, both of
them being infinite. For these are the most important (Elements) in the total
mixture, both in number and in size. 81

Just as Parmenides and Melissus had ascribed infinitude to both time and
space, Anaxagoras extended the principle to the microscopic in size. Anaxagoras' concept of a minute substance might seem to have been suggested by
the atomism advocated by Leucippus followed by Democritus, but he also
argued, contrary to their assumptions, that mixtures might occur among these
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elements, and that particles are not separated by any kind of a void at the
smallest level. Instead, he proposed that the universe consists of an infinite
medium of aether as earlier suggested by Anaximenes. He also argued the
possibility that growth and nutrition occur at the atomic level and the likelihood that all things differ to the extent that that they involve different mixtures of identical ingredients as suggested by the modem theory of atomic
structure with its electrons, neutrons, etc.
He identified all basic elements as seeds: "the seeds of all Things, which
contain all kinds of shapes and colours and pleasant savours." 82 He went on
to describe the visible universe as a realm occupied by a large assortment of
"composite products" comprising an infinitude of perceptible shapes and
colors, since "all things contain a portion of everything," a principle that still
remains defensible. He enlarged Heraclitus' thesis that the unity of opposites
is universal based on the assumption that all of the most basic elements
"circulate and are separated off by force and speed." On the other hand, he
seems to have accepted Heraclitus' two concepts regarding a concentric deity
and the central role of Logos as cosmic law dominant in the universe. He
even anticipated Aristotle's assumption that motion alone produces force, but
he seems to have linked this with a presumably subatomic velocity many
times faster than the visible universe, thereby anticipating the modem acceptance of the speed of light as many times faster than the speed of stars and
planets. 83
Anaxagoras also adopted Anaximander and Empedocles's emphasis on
rotary motion by suggesting that the universe as a whole is incessantly rotating with enough rapidity for it to cohere. His assumptions here become
debatable based on modem analysis. However, he also proposed a spatial
continuity whereby air and aether are separated from the surrounding multiplicity, as perhaps suggested by Anaximenes, and he went on to argue, "all
things are together" and "forever equal" as already suggested by his principle
that "all things contain a portion of everything." 84 He further proposed that
each physical substance is distinct from others because one component predominates in its mixture with other elements, and he explained that the
interaction among these particles can ultimately be traced to attraction and
repulsion. He even declared his acceptance of Parmenides principle that
nothing can be added to the totality of all things and likewise that nothing can
pass away, and, as later summarized by Aristotle, he asserted, "Almost all
things that are homogeneous are generated and destroyed only through aggregation and segregation, and are not in any other sense generated or destroyed but remain etemally." 85 In modem terms, the atoms and molecules of
any particular body can be transferred one way or another among various
compounds in a potentially endless sequence.
Many of Anaxagoras' assumptions are useful as a complex synthesis of
earlier theories, but he took a further step by linking them based on his own

32

Chapter 1

theory of Nous, the transcendent manifestation of mind more unified than the
binary opposition of love and hate. If earth, air, fire, and water occur in
sustained motion by an interaction between the strictly mental principles of
love and hate as proposed by Empedocles, this interaction can be subsumed
to Nous as human consciousness on a more holistic basis. Thought itself
became the most basic element, rather than any of the various alternatives
suggested by his predecessors. As explained by Anaxagoras, Nous is effectively "the finest of all things," a manifestation of thought that necessarily
exists both in and beyond the physical nature. In effect, Nous is the only
element that both participates in nature and exceeds it: "And nothing is
absolutely separated off or divided the one from the other except Mind
[Nous ]." 86
Heraclitus had already proposed the notion of Logos as a mental function
imbedded in the universe, and Empedocles had featured the dichotomy between the mental dispositions of love and hate. In tum, Anaxagoras proposed
the more inclusive existence of Nous as transcendent mind- possibly a universal agent of law suggesting supernatural authority. As possibly suggested
by Melissus' concept of a unified physical existence with no boundaries,
Anaxagoras suggested the manifestation of transcendent existence identified
as Mind, which is paradoxically "mixed with no Thing, but is alone by
itself," yet with ultimate authority over the universe as a whole. 87 As much
later explained by Cicero, Anaxagoras was "the first pre-Socratic philosopher to hold that the orderly disposition of the universe is designed and
perfected by the rational power caused by mind, called Nous." 88 Nous was
identified as a shared principle that comprises both the entire universe and a
mental capacity independent of the universe that it has effectively created.
As proposed by Aristotle, this cosmic authority also bore a substantial
ethical aspect, for Anaxagoras argued that a single deity exists comparable to
the "good" identified with appropriate mental behavior. 89 Now an entirely
new concept of religion became possible in strictly monotheistic terms that
was obviously more credible than the Homeric mythology of Zeus and his
fellow gods and goddesses. This spiritual version of pre-Socratic cosmology
effectively provided the foundation for a more advanced version of religion
as a monotheistic alternative to the Homeric gods. No longer did deity consist of anthropomorphic mythical figures, but instead it entailed an embodied
universal consciousness both in and of itself and as an intrinsic manifestation
of the universe. This was the principle that Socrates had in mind when he
asserted the religious implications of Anaxagoras' notion, "that it is mind
that produces order and is the cause of everything. " 90 This also helps to
explain why Socrates felt he did "know" on a spiritual plane aside from his
frequent insistence in public debate that he knew he didn't know. Many
centuries later at the Council of Nicaea, the concept of Nous seems to have
inspired the Christian notion of a Holy Ghost as a particular aspect of God
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imbedded in the universe as a whole. Obviously, however, Nous as transcendent consciousness differs from the modem Darwinian explanation of human
intelligence as the outcome of biological evolution in which the human mind
is a product of the universe, not its essence, as Aristotle also seems to have
asserted in his pivotal text De Anima. 91
In several pages preserved by Simplicius, Anaxagoras had no difficulty in
accepting the paradox that transcendent mind is both perfect and the ultimate
source of conscious mistakes and the world's countless imperfections. Unlike the sustained trial-and-error mistakes typical of normal mental behavior,
the perfection of higher consciousness is supposedly singular and unassailable. Anaxagoras even went on to suggest that a transcendent version of
mind achieves total purity as opposed to everything else that is otherwise
independent of full control:
Other things all contain a part of everything, but Mind is infinite and selfruling, and is mixed with no Thing, but is alone by itself. . .. For it is the finest
of all Things, and the purest, and has complete understanding of everything,
and has the greatest power. 92

An entirely new version of supernatural authority identified with godhead
then seemed possible based on this definition of universal mind (Nous).
Anaxagoras also suggested that transcendent creationism was a product of
Mind by having made things "revolve from the outset," apparently the agent
of both creation and circular revolution as already suggested by Empedocles
and Parmenides and later featured by Aristotle:
For it [Mind, or Nous] is the finest of all Things, and the purest, and has
complete understanding of everything, and has the greatest power. All things
which have life, both the greater and the less, are ruled by Mind. Mind took
command of the universal revolution, so as to make (things) revolve at the
outset. And at first things began to revolve from some small point, but now the
revolution extends over a greater area, and will spread even further. And the
things which were mixed together, and separated off, and divided, were all
understood by Mind .... And nothing is absolutely separated off or divided the
one from the other except Mind. Mind is all alike, both the greater and the
less. 93

He then suggests that the entire universe came into existence much as
explained by earlier pre-Socratic philosophers:
It was this revolution which caused the separation off. The dense and moist
and cold and dark (Elements) collected here, where now is Earth, and the rare
and hot and dry went outwards to the furthest part of the Aether. .. . Earth
solidifies ... water is separated off. From water comes earth, and from earth
stones are solidified . .. 94
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This genetic explanation by Anaxagoras simplified and smoothed over
Empedocles paradigm on what seems a more credible basis.
Despite all seeming disparities, Anaxagoras explained, transcendent mind
is the primary agent that harmonizes contradictory aspects of the universe as
well as all motion among celestial bodies in the sky. He concurred with
Leucippus and Democritus' thesis that nature consists of an infinitude of
seemingly mindless and therefore chaotic microscopic interactions. However, he also insisted that this perceived disorder produces overall harmony, the
product of higher mental behavior. Just as Empedocles subsumed the cyclical
momentum of natural elements depicted by earlier philosophers to the binary
opposition between love and hate, Anaxagoras subordinated this entire hierarchy to an even higher singular authority--Naus itself--an inclusive principle
of transcendent consciousness that could later be identified as monotheistic
godhead. His concept of mind's universal authority through the rapid expansion of the universe seems to have inspired Platonism's most basic assumptions as well as Christian theology's much later concept of God's transcendent authority. Thus, both Plato's idealism and Aristotle's naturalism can be
traced to the influence of Anaxagoras. Plato's metaphysical assumptions
seem to have been primarily inspired by Anaxagoras' concept of Nous, while
Aristotle's later cosmology served as a synthesis of Anaxagoras' scientific
perspective with that of both Leucippus and Democritus.

XIII. DIOGENES OF APOLLONIA (CA. 425 BC)
Raised in Apollonia on the island of Crete, Diogenes of Apollonia was
younger than both Anaxagoras and Leucippus and perhaps slightly older than
Democritus. Plato ignored him in his Dialogues along with Leucippus and
Democritus, and among the ancient natural philosophers Diogenes shared
with Socrates the distinction of having been ridiculed in public performances
of comedies during his lifetime. Yet his philosophy played an important, if
limited, role in bridging the gap between the early Milesian school-particularly Anaximenes-and Aristotle's mature cosmology in De Caelo and De
Anima. All of the earlier pre-Socratic philosophies anticipated Aristotle's
theoretical synthesis, some more than others, but it was Diogenes who effectively summarized pre-Socratic assumptions, setting the stage for Aristotle's
later and more sophisticated version of metaphysics.
Diogenes accepted the position of Thales and Anaximander that nature as
a whole derives from a single basic substrate, thereby justifying a monistic
theory of the physical universe. With this in mind, according to Aristotle,
Diogenes sought to resurrect Anaximander's original concept of heat as a
continuous activity of the universe:
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Diogenes is right when he argues that unless all things were derived from one,
reciprocal action and passion could not occur. The hot thing, e.g. would not be
cooled and the cold thing in turn be warmed, for heat and cold do not change
reciprocally into one thing, but what changes (it is clear) is the substratum.
Hence, whenever there is action and passion between things, that which underlies them must be a single something. No doubt, it is not true to say that all
things are of this character; but it is true of all things between which there is a
reciprocal action and passion. 95

In response to the interplay between heat and its absence Diogenes, who
was familiar with human anatomy, pointed out the essential role of that lungs
play in delivering air to the rest of the body. He revived the assumption of
Anaximenes that air plays a basic role linked with heat as the source of
incessant motion necessary for the sustenance of life.
As later explained by the Christian church father, Clement of Alexandria,
Diogenes was willing to enlarge Anaximenes' choice of air in perpetual
motion as a particular benefit of the sun and even the principle of motion in
and of itself:
Diogenes postulates air as the element. Everything is in motion and there are
innumerable worlds. He constructs the cosmos thus : the whole is in motion
and becomes thin in one place and dense in another, and where the dense
comes together it has formed a close mass, and so on with the rest of the same
way: the lightest parts took the uppermost station and produced the sun. 96

In effect mass is a product of density, and the least dense version of mass
is to be found in the sun, the source of heat and the agent of energy distributed by air. Diogenes accepted Anaximenes' choice of air as the essential
source of life and therefore the primary and most basic element of the universe derivative of heat. 97 He insisted, "Men and all other animals live by
means of air, which they breathe in, and this for them is both Soul (Life) and
Intelligence." Today, of course, oxygen's crucial role is in biological existence is recognized, but Diogenes extended the principle to explain the
governance of the whole universe, by implication linking breath with the
strictly physical manifestations of fire, conflagration, and even the power of
the sun:
And it seems to me that that which has intelligence is that which is called Air
by mankind; and further, that by this, all creatures are guided, and that it rules
everything; for this in itself seems to me to be God [sic] and to reach everywhere and to arrange everything and to be in everything. . . . Also in all
animals, the Soul is the same thing, (namely) Air, warmer than outside in
which we are but much colder than that nearer the sun. 98
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Perhaps something exists equivalent to a monotheistic God, but it entirely
consists of air. In effect, Diogenes considered breath to be a more basic
universal principle than Anaxagoras' concept of universal soul, suggesting
that the metabolic function of neural performance is more basic than its
cognitive manifestation. Anaxagoras had already proposed the existence of a
single God, as had both Empedocles and even Xenophanes. However, Diogenes' explanation of godhood seems pantheistic and is in accord with Anaximenes' concept of air as the most basic medium of the universe, effectively
linking mind and matter.
Diogenes conceded the basic necessity of a monistic universe-all things
"the alteration of the same thing"-as first suggested by the Milesians preceding the binary and quaternary divisions of Heraclitus and Empedocles:
It seems to me, to sum up the whole matter, that all existing things are created
by the alteration of the same thing, and are the same thing. This is very
obvious. For if the things now existing in this universe-earth and water and
air and fire and all the other things which are seen to exist in this world: if any
one of these were different in its own (essential) nature, and were not the same
thing which was transformed in many ways and changed, in no way could
things mix with one another ...

Like Anaxagoras he identified the organization of the universe equivalent
to human intelligence. Moreover, he even seems to have agreed with Anaxagoras that the universe is ultimately a product of consciousness with human
behavior one instance of this inclusive capability:
"All . .. things come into being in different forms at different times by changes
of the same (substance) and they return to the same. Such a distribution would
not have been possible without Intelligence." 99

Diogenes' thesis linked Anaximenes' emphasis on the central role of air
with mental capacity equivalent to Anaxagoras' concept of Nous and Plato's
later insistence on a spiritual universe. Nevertheless, Diogenes subsumed
mind to matter, not the other way around as Plato argued. In none of his
existing fragments did he explicitly assert matter's dominant role, but its
likelihood was everywhere implied. Significantly, Plato ignored Diogenes'
theoretical contribution, whereas Aristotle took him into account at least five
times.
XIV. LEUCIPPUS (cA. EARLY 5rn CENTURY BC)
Leucippus could have been born and raised in Miletus or Abdera, Elea or
Melos, and it seems he spent his entire life as a teacher either in Miletus or
Abdera on the northern coast of the Aegean Sea between Thrace and Mace-
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donia. But possibly not. According to Diogenes Laertius, Epicurus later
claimed that Leucippus never existed. Others however disagreed, and it
seems likely that Leucippus did exist, that he was a pupil of Zeno or even
Parmenides in Elea, which would account for his monist assumptions regarding a strictly physical universe. As an advocate of such a synthesis he was
said to have written two scrolls, The Great World Order and On Mind, the
first of which is now entirely lost. However, one sentence has survived from
the second scroll, the compelling statement, "Nothing happens at random;
everything happens because of reason and by necessity." 100 A determinist
cause and effect relationship was therefore of paramount importance and
suggests both the Milesian and Eleatic perspectives.
Yet, such an explanation would have been at odds with the basic argument for which Leucippus is primarily known, that of a seemingly random
interaction among microscopic atoms, by definition the smallest particles in
existence. In fact the paradox between a dominant cosmic logic (featured by
Heraclitus' concept of Logos) and endless random motion among infinitesimal atoms was an essential consideration, for if such chaos predominates at
the most basic level of existence, how can the whole universe function on a
predictable basis? The effort to resolve this seeming contradiction that has
persisted even in modern times became the essential goal of the atomists
Leucippus and Democritus. Pythagoreans or perhaps the Phoenician, Mochus
(or Moschus), might first have suggested the existence and behavior of such
minute particles, but whatever Leucippus's source, if any, he himself primarily featured the possibility of countless atoms too small and chaotic to be
observed by the naked eye, but in fact the universal stuff of the universe. Just
as Parmenides and Melissus had assigned infinitude to time and space, Leucippus suggested its application strictly to microscopic events. Today, photons, electrons, or the so-called Higgs particles have been identified as even
smaller bodies than atoms, but whatever microscopic stuff exists as the basic
constituent of material existence, Leucippus identified it as atoms that compose larger entities, ultimately the whole universe.
Leucippus described the physical universe as a vast realm of mostly empty space filled with the incessant interplay of countless atoms in temporary
combinations. As later explained by Diogenes Laertius, "The all includes the
empty as well as the full," and the existence of matter is the combination of
atoms through their network with each other suspended in space: "The
worlds are formed when atoms fall into the void and are entangled with one
another." 101 Aristotle more or less substantiated this explanation in his lost
text, "On Democritus," later quoted by Simplicius. While he featured Democritus his summary applied to Leucippus' original theory as well:
Democritus [i .e. Leucippus] thinks the nature of the divine entities consists of
small substances infinite in number; he supposes a place for them, different
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from them and infinite in extent, and to this he applies the names of 'void',
'nothing', and 'the infinite', while to each of the substances he applies the
names ' thing', ' solid', and 'existent' . He thinks the substances are so small as
to escape our senses have all sorts of shapes and figures, and differences of
size. From these, then, . .. are generated and compounded perceptible masses.
The substances are at variance and move in the void because of their dissimilarity . .. and as they move they collide with each other and interlock in such a
way that . .. a single substance is never in reality produced from them; for it
would be very simple-minded to suppose that two or more things could ever
become one . . . . He thinks that they cling to one another and remain together
until some stronger necessity . . . scatters them apart and separates them. He
ascribes the genesis and the separation opposed to it not only to animals but
also to plants, and to worlds, and generally to all perceptible bodies . 102

Aristotle' s principal disciple, Theophrastus, offered a slightly different
but equally useful version of Leucippus' theory in the First Book of his
Opinions:
Leucippus of Elea or Miletos (for both accounts are given of him) had associated with Parmenides in philosophy. He did not, however, follow the same
path in his explanation of things as Parmenides and Xenophanes did, but, to all
appearance, the very opposite. They made the All one, immovable, uncreated,
and finite, and did not even permit us to search for what is not; he [Leucippus]
assumed innumerable and ever- moving elements, namely, the atoms. And he
made their forms infinite in number, since there was no reason why they
should be of one kind rather than another, and because he saw that there was
unceasing becoming and change in things. He held, further, that what is is no
more real than what is not, and that both are alike causes of things that come
into being: for he laid down that the substance of the atoms was compact and
full, and he called them what is, while they moved in the void which he called
what is not, but affirmed to be just as real as what is. 103

Theophrastus primarily attributed variation to the structural differences
between atoms themselves rather than their multiple combinations as later
explained by Aristotle. Neither Aristotle nor Theophrastus sought to explain
the cosmic explanation attributed to Leucippus whereby compound arrangements result from collisions and entanglements in an enormous whirl gathered around the earth, but still Theophrastus' passage provides a lucid explanation of the interaction between atoms and the void surrounding them.
In retrospect, the basic assumption of Leucippus '-the concept of particles suspended in a void- differed from Melissus' assumption that material
continuity pervades the universe as an essentially continuous expanse of
matter without any possibility for empty space. This emphasis upon continuity was later adopted by Aristotle as well, but what seemed a basic contradiction between continuity and the possibility of atomistic disjunction continued
to defy synthesis, setting the stage for Strata' s later unsuccessful effort to
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obtain a compromise based on experimental evidence. Both models seem
defensible in light of modem physics in the sense that the entire universe can
in fact be understood as an infinite force field much as Melissus proposed,
but the microscopic space occupied by atomic particles is nevertheless vast
compared to the size of their respective nuclei.
Leucippus suggested what might seem obvious-that motion as featured
by Anaximenes would be impossible without empty space for things to move
into. Dense atomic mass displaces (or pushes through) a comparatively rarified atomic mass of lesser density and, in the case of air and water, the
rarified mass can be divided by anything of greater density, then almost
immediately converges again. Air, for example, is full of atoms and molecules but contains far more empty space among these atoms and molecules
than does a rock, so a rock can be thrown into the air without any difficulty.
In effect, its tightly bound atoms and molecules displace the relatively sparse
assortment of atmospheric atoms. Similarly, fish can swim in water, an axe
can chop wood, and a diamond can cut glass. As a result, relative atomic
density-i.e. greater mass relative to the space it occupies-is crucial to the
possibility of motion.
Whatever the paradox between space and motion, Leucippus seems to
have suggested that mass primarily exists as a multitude of tiny entangled
atoms that occupy relatively little space. Leucippus was therefore able to
treat atomic particles as the most basic element, and to explain the origin of
celestial bodies-in fact the entire universe-relevant to the necessarily complex formation of these particles in what might seem an endless variety of
substances:
These [atoms] collect together and form a single vortex, in which they jostle
against each other and, circling round in every possible way, separate off, by
like atoms joining them. And the atoms being so numerous that they can no
longer revolve in equilibrium, the light ones pass into empty space outside, as
if they were being winnowed; the remainder keep together and, becoming
entangled, go on their circuit together, and form a primary spherical system.104

With obvious reference to cyclical motion as already suggested by Heraclitus and Empedocles, Leucippus as summarized by Diogenes Laertius explained the entire universe as a more inclusive "entanglement of atoms"
comprising a vast single vortex. At every level, bigger and more massive
substances gather toward the center of spherical systems while lighter ones
are thrust into outlying orbits. 105 Whether he recognized the fullest implications of his analysis, Leucippus also succeeded in helping to extend the
earth's predictability to apply to the whole universe. Obviously the Milky
Way fits this description, as do most other galaxies in the sky-as many as
two trillion of them according to the mo_st recent count. 106
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Leucippus was also correct in suggesting that the earth travels in orbit, but
his notion that the sun itself orbits around the moon was of course mistaken.
He also suggested the principle of gravity, maintaining that the earth was
"formed by portions brought to the center coalescing," and he ventured to
predict the eventual destruction of all celestial bodies, by implication including both the earth and universe: "As the world is born, so, too, it grows,
decays and perishes, in virtue of some necessity," the nature of which he did
not specify. 107 Here again Leucippus seems to have anticipated the assumption of modem astrophysicists that all stars and planets are just as susceptible
to eventual destruction as people and animals.
Like the Milesian philosophers and Democritus, Leucippus excluded religion from consideration as compared to the other major pre-Socratic philosophers. He narrowed his theory to the universe as an objective realm that
exists on a strictly physical basis from the bottom up. There was no opportunity for the presence and authority of one or more transcendent gods to be
taken seriously according to his concept of infinitesimal existence. Leucippus' single presumably harmless fragment that has already been quoted, to
the effect that "everything happens out ofreason and by necessity," takes on
new profundity in light of this cosmology. No matter how chaotic atomic
entanglements might seem, existence is best understood as cosmic manifestation that endlessly replicates itself. In effect reason is imbedded in the universe, not the product of anthropomorphic intervention.
XV. DEMOCRITUS (cA. 460-370 BC)
Most historians link the final stage of pre-Socratic philosophy with Democritus, the so-called "laughing philosopher," who was a contemporary of Socrates as well as Leucippus' young co-author of the theory of atomism. Leucippus had first proposed such a possibility, but it was Democritus who effectively advanced its assumptions and took into account numerous concepts
relevant to its implications. Later, Aristotle actually described him as a "man
who had thought about everything," and, as suggested by Diogenes Laertius'
bibliography, he seems to have authored as many as seventy-two scrolls upon
a variety of fields including ethics, physics, astronomy, mathematics, logic,
agriculture, medicine, epistemology, and even military tactics. Unfortunately, none of his complete works has survived, and the three hundred fragments
included in Freeman's Ancilla are almost entirely limited to ethics and have
no relevance to his theory of cosmology or atomism in particular, his most
important philosophical contributions. The wide range of his theoretical inquiry was comparable to that of Aristotle, but unlike the fortunate recovery
of Aristotle's writings, almost his entire output was lost except for numerous
fragments almost all of which pertain to relatively inoffensive assumptions.
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Democritus was born and raised in Abdera on the northern coast of the
Aegean Sea, where Leucippus seems to have practiced philosophy and not
far from where Aristotle was born perhaps seventy years later. He lived well
into the fifth century and was said to have died at roughly the age of one
hundred, by far the oldest of the major Greek philosophers. His family was
quite wealthy and the Persian king Xerxes was said to have dined at their
house while in transit from Greece to Persia. Perhaps impressed by the
knowledge of Xerxes' staff regarding religion and astronomy, he himself
supposedly traveled in his youth to Persia, Ethiopia, India, and Babylon,
where he became acquainted with the Chaldean Magi. He was also said to
have spent seven years with Egyptian geometers before returning penniless
to Greece where he lived for a while in Athens, but there is no information on
where he lived afterwards. He and Anaxagoras never met, and the chronology of his relationship with others in Athens is unclear. He later remembered
having encountered Socrates, whereas Socrates in tum had no recollection of
his presence or identity, suggesting he was older and more of a celebrity at
the time. On the other hand, Democritus was said to have hired Protagoras as
his secretary, then accepted him as a pupil despite the likelihood that Protagoras was a full generation older than Socrates.
The bulk of Democritus' theoretical arguments that we have today were
preserved by Aristotle in fifty-seven passages relevant to cosmology, including eight in Physics, nine in Metaphysics, seven in De Caelo, three in On
Generation and Corruption, and eight in De Anima. Other ancient authors
who took his arguments into account included Sextus Empiricus (37 passages), and Cicero (17 passages listed). Plutarch's discussion of Democritus
in "Against Colotes" also helps to confirm his reputation as a major philosopher several centuries after his death. Moreover, both Epicurus and the epic
poet Lucretius seem to have based their shared secular perspective almost
entirely on Democritus' assumptions. Unfortunately, most of Epicurus' cosmological analysis has been lost, and Lucretius' epic version seems to have
been based on Epicurus' assumptions as much as those of Democritus.
The primary evidence of Democritus's theory of cosmology consists of a
scroll called The Great World-Order (Diakosmos), which began with Leucippus's explanation of atomism in a preliminary section of the text, followed by his own smaller section identified as Lesser World-Order, which in
a shortened version, enlarged the scope of Leucippus' theory. As neither
portion of Lesser World Order has survived, Democritus' theory can only be
reconstructed as a tentative likelihood based on the summaries of others.
Fortunately, Aristotle wrote a precis summary of his theory that survived into
the sixth century AD, long enough for Simplicius to have read and summarized its analysis in a long paragraph most of which can be quoted here in
multiple translation:
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As earlier indicated, Democritus proposed that all matter throughout the
universe consists of atoms as an infinite number of minute particles that
commingle with relative freedom in an otherwise infinite vacuum. The entirety of the visible universe accordingly consists of numerous combinations
of these atoms that interact in relatively stable combinations. Moreover, a
steady mixture of atoms is basic to all perceptible shapes and figures, and
movement takes place among shapes and sizes resulting from this disparity.
In effect heavy objects with relatively high atomic concentration can displace
lighter substances (e.g. air or water) whose reduced density is necessarily less
resistant. On the other hand, substances can interlock in relatively stable
formations until an even "stronger necessity" is sufficient to scatter them.
Democritus suggested this incessant modification derives from atomic interaction at the most basic level of manifestation relevant to vegetation, animal
behavior, and in fact all perceptible and imperceptible existence. 108
Obviously missing from the text is any reference to transcendent authority that might be identified with one or more gods. Unlike Anaxagoras,
Democritus seems to have limited his analysis to a strictly physical explanation of a field of atoms as opposed to a more holistic analysis that linked
physics with the possibility of universal consciousness.
According to Sextus Empiricus, Democritus was in full accord with Leucippus that the universe consists entirely of atoms suspended in empty space
and that all else is nothing more than the necessarily limited perception of
nature. To this extent their shared assumption enlarged Parmenides' description of existence as an endless unified realm. However, his version also
featured physical determinism, since "all things happen by virtue of necessity." 109 An infinitude of atoms might seem to interact in random fashion, he
conceded, but their cumulative manifestation occurs in a predictable manner
just as seemingly irregular activity may be measured today by means of
statistics. On a comparable basis, Democritus suggested, what might seem to
consist of microscopic chaos must also be perceived as a more inclusive
ordered system. He also proposed that countless other worlds exist across the
universe, and that some of them "not merely resemble but completely and
absolutely match each other in every detail ... including human beings." 110
To a limited extent Democritus accepted Anaxagoras' equation between
soul and thought as particular aspects of a single universal substance relevant
to mental behavior. In doing so he more specifically suggested, " ... its
power of originating movement must be due to its fineness of grain and the
shape of its atoms." 111 By implication this caveat featured neural ingredients-today's concept of brain cells-that connect the transcendent aspect
of consciousness with the physical behavior of the brain. In Book I of De
Anima, Aristotle indicated that Democritus also identified soul as "a sort of
fire or hot substance" [in modem terms metabolism as controlled oxidization] that is "linked with respiration as the characteristic mark of life." In

The Pre-Socratic Philosophers

43

effect his relatively simple proposal merged the earlier theories of such figures as Alcmaeon, Anaximenes, Anaxagoras, Diogenes Apollonius, and even
Heraclitus. He also linked soul with mental behavior in general: "Soul and
thought are, he says, one and the same thing." In effect, he suggested, soul is
identical with human consciousness as a particular manifestation of the physical universe rather than supernatural intelligence as transcendent manifestation. This suggestion by Democritus as recounted by Aristotle might well
have anticipated the later philosophical standoff between Platonism and Aristotle ' s natural philosophy-also between metaphysics and empiricism, ultimately between religion and science. 112
According to Aristotle, Democritus also identified the soul with thought
as human consciousness produced by "indivisible bodies" because of its
atomic structure, effectively a concept of neural anatomy quite different from
Anaxagoras' broad identification of soul with a single substance as "the
principle of all things." 113 Democritus also seems to have anticipated
Locke's epistemology by suggesting that soul is "identical with reason."
Therefore, according to Aristotle, Democritus felt able to treat ideation as a
product of sensation in response to the perceived environment:
Democritus says that either there is no truth or to us at least it is not
evident. And in general it is because these thinkers [inclusive of Democritus]
suppose knowledge to be sensation, and this to be a physical alteration that
they say what appears to our senses must be true. 114

In other words, any change or movement observed in the environment
necessarily produces a conscious response adequate to respond with appropriate behavior as later suggested by Lockean epistemology. Aristotle acknowledged that Empedocles and other pre-Socratic philosophers had also
suggested this possibility, but maintained that it was Democritus who featured its central importance. According to Aristotle, Democritus even went
on to suggest that all sensation-hence perception- is an advanced biological manifestation of touch as the simplest reflex at the most basic level of
response. Aristotle mentioned this thesis in order to reject it, but modern
research indicates its likelihood. For example, worms primarily depend upon
tactile contact and perhaps odor as compared to more advanced response
combinations of insects and animals. When an obstruction blocks the path of
a worm, it possesses sufficient neural capability to recognize the impediment
and move around it. The more refined senses of smell, sound, and sight may
be identified as later additions acquired by more advanced species. 11 5
As an arch-materialist obsessed with behavior of the physical universe,
Democritus apparently had the reputation among most of his contemporaries
as an outspoken atheist, as indicated by Cicero's brief remark at the beginning of The Nature of the Gods :
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... his [Democritus'] denial of immutability, and therefore of eternity, to
everything whatsoever surely involves a repudiation of deity so absolute as to
leave no conception of a divine being remaining! 116

Few passages by Democritus that exist today confirm this radical stance
except for his expressed sympathy with Sophists who played a dominant role
in Athens at the time by promoting the assumption either that there is no
clear-cut truth or that it cannot be discerned. Democritus himself took this
argument to its limit by maintaining in at least one particular fragment excerpted from his lost text, Canons: "Truth is sunk in an abyss, opinion and
custom are all-prevailing, no place is left for truth, all things are successively
wrapped in darkness." As later explained by Cicero in Academica, "He [Democritus] flatly denies that truth exists at all ... and says that the senses are
'full of darkness."' 117 Obviously this radical assertion of disbelief seems to
have been incompatible with Democritus' later reputation for encyclopedic
knowledge, so these particular remarks may be assumed to have typified an
early stance he later abandoned. In effect, his version of skepticism, very
likely inspired by Protagoras, might have justified an empirical thoroughness
later enlarged by Aristotle as opposed to Platonism's relatively simplistic
transcendental "truths" derivative of Anaxagoras' philosophy.
Democritus' only two comments that survive about contemporary religion are limited to his ridicule of its supposed social and psychological benefits quite aside from the likelihood of its validity as a credible explanation of
the universe. In the first of these remarks he identified religion as a primitive
effort to explain potential dangers in the physical universe that might have
been caused by gods:
For when the men of old times beheld the disasters in the heavens, such as
thunderings and lightnings, and thunderbolts and collisions between stars, and
eclipses of sun and moon, they were affrighted, imagining the Gods to be the
causes of these things. 1I 8

In the second passage Democritus proposed that the promotion of religion
had been an opportunistic ruse primarily beneficial to those who invented
and promoted it:
When the life of mankind was without order, those who so far excelled the rest
in strength and intelligence, that all men lived subservient to their commands,
being intent to gain for themselves more admiration and veneration, invented
for themselves a kind of superhuman and divine authority, and in consequence
were by the populace accounted Gods. 11 9
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One suspects that Democritus mentioned this possibility with regards to
early prophets who lived elsewhere in order to avoid the threat of public
prosecution.
Democritus' religious disbelief seems a pivotal factor in helping to clarify
his sustained hostility with Anaxagoras, then Plato during his residence in
Athens. As Democritus explained at one time, Anaxagoras "did not take to
him" upon his arrival in Athens, but he also offered a more benign explanation , "I came to Athens and no one knew me. " Another possibility was the
coincidence that both Anaxagoras and Democritus' tutor Leucippus sought at
the same time to enlarge Eleatic cosmology by proposing competitive versions of microscopic infinitude with opposite attitudes toward the possible
role of religion. Also Anaxagoras might have rejected Democritus simply
because of his close relationship with Leucippus. In any case Plato seems to
have sided with Anaxagoras by totally omitting any reference to both Leucippus and Democritus throughout his dialogues. In the single instance in
which he was said by others to have mentioned Democritus by name, he
declared his wish that all of Democritus' writings be burned. One of his
disciples supposedly replied that Democritus' writings were already in such
wide currency that the task would be difficult at best, which suggests the
likelihood of a highly competitive relationship at the time. As mentioned by
Diogenes Laertius, Plato also refused to enter into any kind of public debate
with Democritus, very possibly because of his reputation as a formidable
adversary:
. .. obviously because he [Plato] kn ew that he would have to match himself
against the prince of philosophers, described by Timon, 'Such is the wise
Democritus, the guardian of discourse, keen-witted disputant, among the best I
have ever read.' 120

Ultimately Plato appears to have prevailed. His version of transcendent
metaphysics obviously took precedence in later histories of philosophy at the
expense of Democritus' radical empiricism, as much as anything because
most of Democritus' writings upon cosmology were destroyed exactly as
Plato had advocated, many of them probably by fire. To the extent that
Democritus' general perspective has survived, it has been the result of his
substantial influence upon three later authors-Epicurus, Lucretius, and especially Aristotle. Otherwise, record of his historic contribution would have
been entirely limited to his relatively harmless ethical teachings featured by
cautious ancient doxographers.
In retrospect, Democritus and Plato played complementary roles in their
pursuit of basic philosophical truths. Plato advocated transcendent authority
with obvious monotheistic possibilities as already inspired by Anaxagoras,
whereas Democritus limited his perspective to empirical findings based on

46

Chapter 1

physical evidence that supported the rejection of godhood by such precursors
as Anaximander and Melissus. In particular his concept of atomism encouraged a renewed pursuit of scientific investigation at odds with Plato's concept of ideal forms. Whereas Democritus explained human intelligence as
complex mental behavior responsive to the objective world, Plato took up
Anaxagoras' cause by featuring the importance of spiritual transcendence
that presumably supersedes this level of knowledge relevant to the objective
world. It was left to Aristotle, once Plato's favorite disciple, to bring Democritus' emphasis on materialism to a more advanced level through a close
examination of early pre-Socratic assumptions.
In fact these two complementary strategies seem to have occurred in
tandem. Just as Plato enlarged Anaxagoras' concept of Nous at the expense
of Democritus, Aristotle enlarged the materialism of Democritus and many
of his predecessors at the expense of Plato's concept of ideal forms. He
submitted to analysis the formulations of both authors but increasingly sided
with Democritus, especially in what would seem to have been his final three
texts upon cosmology. 121 He continued to pursue the theory of physical
continuity suggested by Anaxagoras, but also took into account the alternative hypothesis of Democritus and Leucippus regarding the analysis of spatial infinitude. This potential source of contradiction was much later explored
by Aristotle's disciples, Theocritus and Strato, if without any success in
obtaining a fully acceptable synthesis. 122 In any case, Democritus' achievement inspired the Epicureans and encouraged Aristotle's dependence on empirical investigation as well as his recognition that the god concept had little
if any relevance to his effort to explain the universe as a whole.

XVI. FINAL CONSIDERATIONS
All of the pre-Socratic philosophers sought a holistic theory of the universe
either by featuring a single element or as many as four in a functional combination. Godhead was not entirely omitted from consideration, but it was of
secondary importance and often ignored, as were the various myths linked
with the notion of supernatural deities. Monotheism and the transcendent
authority of gods were suggested now and again--especially by Xenophanes,
Parmenides, Empedocles, and Anaxagoras--but the strictly physical implication of their theories could easily be differentiated from their concessions to
religion. On the other hand, many of the theories anticipated modem scientific concepts, for example when earth was explained as mass, fire as energy,
and Pythagorean mathematics as a complex matrix of numerical relationships
imbedded in nature as exemplified by the modem equations of gravity and
the speed of light. For example, the concept of gravity was anticipated in a
sense by Leucippus' notion that heavy objects fall because of their compact
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atomic arrangement as opposed to light elements that float or rise because
they are effectively squeezed upward through the displacement of nearby
heavier elements. In effect they retain their space by letting themselves be
pushed upwards. Similarly, the concept of atomism advocated by Leucippus
and Democritus anticipated modem particle physics, as did Anaxagoras'
theory of sub-atomic continuity. In light of modem physics both theories
turned out to be defensible. Moreover, Parmenides' concept of the universe
as timeless spiritual existence bore useful implications for modem religion,
as did Anaximander's concept of an unidentified substance within a potentially endless physical substratum.
It can be added that Heraclitus' notion of fire as sheer energy anticipated
Farraday's theory of fire as rapid oxidization, the dependence of metabolism
on oxidization proposed by Lavoisier, and even the splitting of atoms proposed by Einstein. Einstein's famous equation, e (energy) equals m (mass)
times c squared (the speed of light times itself) can be loosely translated to
the effect that fire (i.e. energy) equals earth (i.e. mass) times the square of a
Pythagorean mathematical constant that somehow manifests the velocity of
light. Ancient Greece's pre-Socratic materialists may be admired for having
anticipated these factors as confirmed, for example, by the atomic bomb's
instantaneous transition from mass (as suggested by Melissus), to energy (as
suggested by Heraclitus). Even the recent discovery of the so-called Higgs
particle can be explained by establishing a universal principle (Anaximander' s concept of arche) that the entire universe (Parmenides' concept of its
existence as a whole) consists of an enormous force field (again, Heraclitus'
concept of fire) that produces matter (again Melissus' concept), whose existence consists of tiny particles (Democritus' concept of atomism) that result
from the breakdown of "elegant symmetries" yet to be fully explained
(Anaximander' s principle of arche relevant to Pythagoras ' theory of imbedded mathematics). On the other hand, Plato' s version of Anaxagoras' concept
of mind imbedded in the universe seems to have inspired the orthodox Christian binarism between transcendent spirit and the material universe as described by St. Augustine and still promulgated today by modem Christianity.
Both ideological alternatives of science and religion can be traced to complementary aspects of pre-Socratic philosophy. What other ancient creed or
system of belief bore any comparison to this collective achievement?

