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ABSTRACT

Title of Dissertation: THE DIVINE VINA AND THE WORLD
MONOCHORD: MUSICAL COSMOLOGY
FROM THE RG VEDA TO ROBERT FLUDD
Anthony Peter Westbrook,
Doctor of Philosophy, 2001

Dissertation directed Professor E. Eugene Helm
by: School of Music

The Music of the Spheres tradition, the idea of the
universe as a musical structure, along with the concept of
the Great Chain of Being, has been a major component of
Western thought from its earliest glimmerings until the
scientific revolution of the seventeenth and eighteenth
centuries, when this concept finally disappeared from the
mainstream of our culture.

It is an extremely ancient tradition, coming from,
among others, Egyptian, Babylonian, Sumerian, Jewish, and
Indian sources, later filtering through to the ancient

Greeks via the mythological figure of Orpheus and the semi-



mythological figure of Pythagoras. This theme is clearly
expressed in the writings of Plato, specifically the
cosmogony of the Timaeus, and the vision of the universe
described in The Myth of Er at the end of The Republic. An
analysis of both these sources reveals multiple layers of
symbolism, from Pythagorean number theory to mythological
archetypes.

Within these texts and elsewhere in his writings, Plato
outlines an ontology and an epistemology that are essential
to the understanding of his musical cosmology. Rejected by
Aristotle, misunderstood by many subsequent writers, revived
by others, these doctrines became muddled and distorted
until, by the seventeenth century, an enormously subtle idea
had been reduced to a statement of mere physical fact that
does not hold up under empirical examination. Consequently,
it has been banished from the mainstream of thought and
occupies a tenuous position in the realm of the occult.

Now, however, the realization is growing that various
dimensions of knowledge have been jettisoned in the search
for empirical certainty. One of the victims has been a
comprehensive understanding of music, which continues to
elude theorists to this day. The core components of Plato’s
musical cosmology, in the form of a world-view that
incorporates consciousness as well as matter, is essential

for the correct understanding of music as well as many other



phenomena, particularly in the humanities and the social

sciences.
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CHAPTER I

THE MUSICAL UNIVERSE

In 1589, at the marriage celebrations of Ferdinand de’
Medici and Princess Christine of Lorraine in Florence,
during a series of intermedii specially composed for the
occasion, a series of extraordinary tableaux were presented.
One of these found, disposed among several clouds, singers
representing the Sirens, the Planets, the three Fates, a
group of heroes, and, at the center, the figure of Necessity
with a spindle clasped between her knees. (See fig. 1.) They
intoned the following chorus:

We, by whose singing the celestial spheres

are sweetly made to turn around,

have on this happy day

taken leave of paradise

to sing the greater wonders
of a beautiful spirit and a comely face.:*

! Noi, che, cantando, le celeste sfere,

Dolcemente rotar facciam intorno,

In cosi lieto gicrno,

Lasciand’ il Paradiso,

Meraviglie piu altere

Cantiam d’una bell’alma, e d’un bel viso.
Una Stravaganza Dei Medici: Intermedi (1589) per La
Pelligrina, performance edition by Hugh Keyte, Avril
Bardoni, trans., Taverner Consort et al., (London:
EMI/Teldec 7 47998 4, 1988), liner notes, p. 5.



Florence, 1589

1: The Harmony of the Spheres,

Fig.



On February 24, 1607, at the Accademia degl’Invaghiti
in Mantua, Claudio Monteverdi and Alessandro Striggio
presented L’Orfeo: one of the earliest surviving operas. In
the prologue of this work, the figure of La Musica steps
forward to declaim the value of music for the human soul:

Music am I, who with sweet accents

can charm and comfort the most

despairing spirit:

now with noble anger’s fire, and now

with rage of desire

the coldest heart inflaming.

I with my lyre of gold and with my

singing

sometimes beguile men’s mortal senses,

and by these charms I awaken desire A

for the heavenly lyre’s immortal music.-

The musical settings of both these sets of verses represent
an entirely new style of composition that was emerging at
the turn of the seventeenth century. Yet the verses

themselves perpetuate a traditional view of music, one that

had entered Europe centuries earlier via the Classical

- Jo la Musica son, ch’a i1 dolci accenti
S¢ far trangillo ogni turbato core,
Et hor di nobil ira, hor d’amore
Poss’ infiammar le piu gelate menti.
Io su cetera d’or cantando soglio
Mortal orecchio lusingar tal’hora,
E in questa guisa a l’armonia sonora
De la lira del Ciel piu l’alme invoglio.

“L’Orfeo: Favola in Musica,” English singing version by Anne
Ridler, in Nicholas John, ed., The Operas of Monteverdi
(London: Calder Publications & English National Opera,
1992), p. 35.
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world. “Of all the musical conceptions handed down from the
ancient Mediterranean world,” Gary Tomlinson tells us, “two
more than any others have captivated European minds: the
ideas of music's ethical power to affect man's soul and of
the presence of harmony in the cosmos.”® The first of these
conceptions, the idea of the affective power of music, has
formed a recurrent theme in writings on music theory over

the centuries. The second, however, went much further.

The Music Of The Spheres

The idea, best known as the music, or harmony, of the
spheres, and defined as “the blending of astronomy with
musico-mathematical theories into the concept of a
harmoniously ordered universe,”* comprised an essential part
of early music theory. But it also stands as one of the most
important themes of Western thought. According to Hans
Kayser, it is

. . . as old as the first wakening of mankind to

consciousness. First in myth, then in astral

symbolism, and as the integrating constituent of
nearly the whole of mankind's poetry, this concept

? Gary Tomlinson, Music in Renaissance Magic (Chicago &
London: University of Chicago Press, 1993), pp. 35-36.

i James Haar, Musica Mundana: Variations on a Pythagorean
Theme, Ph.D. Dissertation, Harvard University, 1960, p. 71.



became the presupposition for astrology and the first
astronomical inquiries of all ancient peoples.®
Jamie James links the idea of a musical universe with
another enormously influential concept, the Great Chain of
Being, the view of the world as consisting of multiple,
interwoven, ontological levels.® Together, these two ideas

constitute for him “The Great Theme” of Western thought. As

he explains, these concepts

. . . originate in the classical bedrock of our
culture, flow through the Christian tradition, and
remain firmly centered in the Renaissance and the Age
of Reason. They are at the core of the culture.’

Musical Cosmology in Art, Architecture, and Education

The idea of a universal order based on music has
touched upon every aspect of our cultural history; it is
represented in numerous examples of cosmology, poetry,
architecture and iconography, penetrating deeply into
scientific and educational institutions. It was a major

influence on the curriculum of medieval universities, where

5> Hans Kayser, Akrdasis: The Theory of World Dynamics,
Robert Lilienfeld, trans. (Boston: Plowshare Press, 1970),

pp. 58-59.
® See Chap. VIII, notes 48-56, pp. 522-527.

7 Jamie James, The Music of the Spheres (New York: Grove
PreSS, 1993)I po 4.
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music, considered one of the seven liberal arts, was seen as
a central subject of mathematical and cosmological study,
along with arithmetic, geometry and astronomy. Such a study
may seem far removed from the practicalities of music
making, but, in the ancient and the medieval world, music
was seen as having both practical and philosophical aspects.
This approach is reflected in the well-known categories
established in the writings of the sixth-century Roman
statesman Boethius: musica mundana, the mathematical harmony
of the cosmos; musica humana, the harmony of the human soul
and body,; and musica instrumentalis, music as we normally

hear and understand it.

Thus, at the outset, it seems proper to tell someone
examining music what we shall discover about the kinds
of music recognized by those schooled in it. There are
three: the first is cosmic, whereas the second is
human; the third is that which rests in certain
instruments, such as the kithara or the aulos or other
instruments which serve melody.

The first kind, the cosmic, is discernible
especially in those things which are observed in heaven
itself or in the combination of elements or the
diversity of seasons . . . If a certain harmony did not
join the diversities and opposing forces of the four
elements, how would it be possible that they should
unite in one mass and contrivance?

Whoever penetrates into his own self perceives
human music. For what unites the incorporeal nature of
reason with the body if not a certain harmony and, as
it were, a careful tuning of low and high pitches as
though producing one consonance? What other than this
unites the parts of the soul, which, according to
Aristotle, is composed of the rational and the
irrational?



The third kind of music is that which is said to
rest in various instruments.®

The relationship between these three aspects of music is
summarized by Peter J. Ammann: “The commonly known and
practiced music, musica instrumentalis, is only the shadow
of the true and deeper music, of musica mundana and musica
humana, both of which have reference to the order of the
world, the place of man in the cosmos, and his own inner
structure.”’

Such a view of the relationship between macrocosm and
microcosm is an essential feature of all musical
cosmologies. It is reiterated, for example, by the twelfth-
century cleric John of Salisbury. “The soul is said to be
composed of musical consonances," he observed, and through
the laws of musical proportion "the heavenly spheres are
harmonized and the cosmos governed, as well as man."*’

As Bishop of Chartres from 1176 to 1178, John presided

over much of the construction of the great cathedral, the

® Boethius, De institutione musica, trans. Calvin M. Bower
as The Fundamentals of Music, Claude V. Palisca, ed. (New
Haven & London: Yale University Press, 1989), pp. 9-10.

* Peter J. Ammann, “The Musical Theory and Philosophy of
Robert Fludd,” Journal of the Warburg and Courtauld
Institutes, No. 30 (1967), p. 198.

10 Fdward Rothstein, Emblems of Mind: The Inner Life of
Music and Mathematics (New York: Times Books/Random House,

1995), p. 21.
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design of which reflects a mathematical canon of proportion,
often referred to as sacred geometry, that is closely linked
with musical cosmology. This influence can be found in many
famous buildings in Europe, from the Gothic era to the
Italian Renaissance and beyond and is reiterated in mosques
and temples throughout the Middle East and Asia, in a form

designed to reflect the divine rather than the personal.

Sacred art of any kind is art attached to and dependent
on a metaphysical doctrine, from which it receives not
only its subject matter, but also rules for the
composition of images and the treatment of form. Such
art does not exist for the sake of its own
achievements, but for the sake of realization of
transcendent Truth . . . It will not therefore deal
with the varied aspects of phenomenal life for the sake
of their own emotional and pictorial interest, but only
in the sense in which they are the mirror of divine
Reality.*’

Such an emphasis imbues sacred art with a universal quality:

Truly sacred art, whether it be architecture or
painting, poetry or music, pierces through the veils of
temporal existence to confront the beholder with a
reality which shines from the other shore of existence,
from the Eternal Order. When one stands before the
Himpi temple near Madras, in the interior of the Jami'
Mosque of Isfahan or before the portals of the Chartres
cathedral, one is not only standing in India, Persia or
France but at the "center" of the cosmos joined by the
forms of the sacred art in question to that Center

11 Alice Bonner, "The Symbolic Aspect of Form," Journal of
The Indian Society of Oriental Art, Vol. 10 (1942), p. 42.



which is beyond time and which is nothing other than

the Eternal.*

It will be seen in a later chapter that the image of
the cosmic “center” is of great significance to musical
cosmologies; in fact, it has a direct bearing on the
significance of the spindle held by the figure of Necessity
in figure 1. Here, suffice it to say that such an approach
to cosmology appears to be a tradition of universal
application. While it is seen as the “Great Theme” of
Western culture, for example, it is by no means restricted
to Europe; it has many Arab and Jewish sources;*' it is an
important feature of Oriental thought, particularly in
India; and it flourished in China as long ago as 400

B.C.E."®

The Literary Canon

Returning to Europe, we find the idea of musical

harmony as a recurrent literary theme as early as Chaucer:

Thanne shewede he hym the lytel erthe that here is,

** Seyyed Hosein Nasr, The Need for a Sacred Science
(Albany: State University of New York Press, 1993), p. 35.

3 See Chap. VI, pp. 360-380.
** Haar, iv-v.

15 See Chap. IV, pp. 211-248.
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At regard of the hevenes quantite;

And afterward shewed he hym the nyne speres,
And after that the melodye herde he

That cometh of thilke speres thryse thre,
That welle is of musik and melodye

In this world here, and cause of armonye.™*

and as late as Dryden:

From harmony, from heav’nly harmony,

This universal frame began:

From harmony to harmony,
Through all the compass of the notes it ran,
The diapason closing full in man.”’

The influence of musical imagery on literature reached a
climax during the sixteenth and seventeenth centuries,*’
when perhaps the most famous literary representations of
this theme can be found in the work of Shakespeare and
Milton. First in The Merchant of Venice:

How sweet the moonlight sleeps upon this bank!

Here we will sit, and let the sounds of music

Creep in our ears. Soft stillness and the night

Become the touches of sweet harmony.
Sit, Jessica. Look how the floor of heaven

'* Chaucer, The Parliament of Fowles, I1I. 57-63, in Geoffrey
Chaucer, Works, F. N. Robinson, ed. (Boston: Houghton
Mifflin, 1957), p. 311.

7 John Dryden, “A Song for St Cecilia’s Day,” in Library of
World Poetry, being Choice Selections from the Best Poets,
compiled and with intro. by William Cullen Bryant (New York:
Avenel Books, MCMLXX), pp. 588-589.

* See S.K. Heninger, Jr., Touches of Sweet Harmony:
Pythagorean Cosmology and Renaissance Poetics (San Marino,
CA: Huntington Library, 1974).



Is thick inlaid with patens of bright gold.
There's not the smallest orb which thou behold’st
But in his motion like an angel sings,

Still quiring to the young-eyed cherubins.

Such harmony is in immortal souls,

But while this muddy vesture of decay

Doth grossly close it in, we cannot hear it.-?

and in Milton’s Arcades:

But els in deep of night, when drowsines
Hath lockt up mortal sense, then listen I

to the celestial Sirens harmony,

That sit upon the nine enfolded Sphears,

And sing to those that hold the vital shears,
And turn the Adamantine spindle round,

On which the fate of gods and men is wound.
Such sweet compulsion doth in musick ly,

To lull the daughters of Necessity,

And keep unsteddy Nature to her law,

And the low world in measur’d motion draw
After the heavenly tune, which none can hear
Of human mould with grosse unpurgéd ear.-°

Iconography

The Divine Monochord. Along with its influence on
poetry and architecture, the musical universe has its own
iconography. One of the most famous examples appeared in

print just ten years after the time of Monteverdi’s Orfeo.

1 William Shakespeare, "The Merchant of Venice," Act V,
Scene 1, from Complete Works of Shakespeare, Stanley Wells
and Gary Taylor, general editors (Oxford: The Clarendon
Press, 1986), p. 505.

?® John Milton, “Arcades,” Frank ARllen Patterson, ed., The
Student’s Milton (New York: Appleton-Century-Crofts, Inc.,
1957), pp. 39-40.

11
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This is the illustration known as the Divine Monochord (fig.
2) that appeared in the Utriusque Cosmi Maioris' of 1617,
the magnum opus of the British scholar and physician Robert
Fludd. This frequently reproduced engraving presents a
musical cosmology in its purest form: a universe represented
as the vibrations emanating from a plucked string, with
elements, planets and angels given order by musical
relationships.

Fludd devoted many years to the development of a
universal system of knowledge, much of which includes
lengthy and elaborate descriptions of different kinds of
music. For Fludd, the ratios of music were parallel to the
relationships of darkness and light that he saw as the
fundamental components of the universe, emanating from earth
and heaven respectively. The string of the monochord thus
represents the Great Chain of Being linking together all
levels of creation. The range of creation is divided into
three main realms in Fludd’s schema, the empyrean, the
ethereal and the elemental. Each of these has its own
internal divisions: the empyrean into the three levels of
the angelic hierarchy; the ethereal into seven planetary

orbits; and the elemental into four major realms, Terra,

‘1 Utriusque Cosmi Maioris scilicet et Minoris Metaphysica,
Physica atque Technica Historia (Oppenheim), Vol. I, i, Book
3 ("De Musica Mundana"), Chapter 3, p. 90.
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The World Monochord, Robert

Fig. 2

Utriusque Cosmi Maioris,

i,

Fludd,

1617

Tract I,
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Aqua, Aer, and Ignis. Each of these realms and sub-realms is
related through the basic musical intervals resulting in a
two-octave scale, extending from low G (written as I', the
Greek letter gamma) assigned to the earth, up to gg at the
highest level of the empyrean. At the junction of the two
octaves, and thus at the center of this universe, Fludd
places the sun.

Presenting a schema in which everything in the universe
is seen as internally related through an elegant plan of
musical proportions, Fludd’s diagram is a clear
representation of musica mundana. It is accompanied by two
further engravings representing musica humana and musica
instrumentalis. The Human Monochord (fig. 3) presents the
same proportions seen on the World Monochord, but projected
onto the human form, thus demonstrating the connection
between microcosm and macrocosm. A link with the divine is
represented in each case; the hand of God is seen tuning the
Divine Monochord, while the Human Figure is crowned with the
hebrew form of the word “Jehovah.” Musica Instrumentalis is
represented by the Temple of Music (fig. 4), a largely
didactic construction demonstrating scales, tetrachords,
notation and the Pythagorean Lambdoma. (See Chapter V.) In

an alcove below, Pythagoras walks past a blacksmith’s shop,



Fig. 3:
Fludd,

The Human Monochord,

Robert

Utriusque Cosmi Maioris, ii,

Tract I, 1617
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Fig. 4: The Temple of Music, Robert
Fludd, Utriusque Cosmi Maioris, i,
Tract II, 1617
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illustrating a famous story that we will examine in Chapter

III.
Gafori’s Frontispiece. Almost as well known as these

engravings is the woodcut (fig. 5) that appeared as the
frontispiece of a 1496 treatise, Practica musicae, by the
music theorist Franchino Gafori (fig. 6). Again we see a
depiction of celestial harmony. In this case, the elements,
the planets and constellations, the Muses, and musical notes
and modes are seen as parts of a mutual order arranged
around a three-headed dragon symbolizing Time. The four
elements, terra, aqua, aer and ignis, are seen at the bottom
of the diagram, and from this basis rise the eight musical
notes of the diapason coupled with eight modes.

The mythical and cosmological significance of these
musical phenomena are established by their systematic
linking with the muses and the planets; the planets, each
with its presiding deity, are pictured on the right-hand
side of the diagram, the muses on the left. Thus, for
example, Venus is associated with the note Parhypat, the
Hypolydian mode, and the muse Terpsichore, while Mars is
associated with Eratho and plays upon the Phrygian mode and
the note Hypateme. There being only seven planets, the realm
of the fixed stars is added to accommodate the eight notes,

while the ninth muse, Thalia, is incorporated by association
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Fig. 5: Tones, Modes, Planets, and
Muses. The Frcntispiece of Gafori’s
Practica Musicae, Milan, 1496
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Fig. 6: Franchino Gafori. Il Musicista,
School of Leonardo. Milan, Pinacoteca
Ambrosiana
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with the element of Earth, or Terra, at the bottom of the
diagram. At the top, we see the presiding deity of the whole
pictured cosmos, Apollo. Holding a lute, or a lira da
braccio, he is attended by the three Graces and sits beneath
a banner that reads "The power of the Apollonian mind
completely controls these muses."-- "The intention is
clear," writes S.K. Heninger; "each Muse, each note, each
planet, though playing an individual part, contributes
concordantly to a larger whole, represented in the single
figure of Apollo."-’

Both Fludd’s engravings and Gafori’s woodcut contain
elements common to musical cosmologies. The universe is seen
to be created by musical vibration and given order by the
structure of a musical scale. Relationships between the
notes of the scale and the planets are explored in a
systematic way, and the relationship between God and the
world is explicitly demonstrated. In the Gafori, it is
Apollo who represents the deity, while Fludd’s diagrams show
both the hand of God and the name of God. Above all, the
universe is presented as a unified and integrated whole in
which each element occupies its assigned place and fulfills
its divine purpose.
> See James Haar, "The Frontispiece of Gafori's Practica
musicae (1496),"™ Renaissance Quarterly, 27 (1974), pp. 7-22.

2} Heninger, p. 38.
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The Modern World

While recent scholarship-® has revealed just how
extensive an influence this kind of thinking has had upon
Western history, the idea of a universe governed by musical
forms is almost completely alien to the contemporary mind.
It is still represented in the work of some modern
theorists, particularly Hans Kayser and Rudolph Haase in
Europe and Joscelyn Godwin, Ernst Levy, Ernest G. McClain
and Siegmund Levarie in the United States.-® Nevertheless,
notions of an explicitly musical cosmos no longer represent
the mainstream either of music theory or of cosmology. It is
the first time in our history that this is so. “That music
is bound up with speculative thinking,” Manfred Bukofzer
tells us, “is true not only of the Middle Ages but of all

periods of history with the single exception of modern

*i See James, op. cit., and Joscelyn Godwin, The Harmony of
the Spheres: A Sourcebook of the Pythagorean Tradition in
Music (Rochester, VT: Inner Traditions International, 1993).

*®> Joscelyn Godwin states that the combined bibliographies
of his books The Harmony of the Spheres (Rochester, VT:
Inner Traditions International, 1993), Music, Mysticism and
Magic (London: Routledge and Kegan Paul, 1986), and
Harmonies of Heaven and Earth (Rochester: Inner Traditions
International, 1987), along with Kenneth Sylvan Guthrie's
The Pythagorean Sourcebook (Grand Rapids, MI: Phanes Press,
1987), contain as full a guide to the literature of
speculative music as is currently available.
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times.”"® Clearly, a significant change has occurred in our
thinking:

It was not until the nineteenth century that the
perspective shifted decisively to the earthly, the
tangible. Materialism and sensuality, qualities that
had been deeply mistrusted throughoutﬂmost of the
Western tradition, emerged ascendant.-
This process may have reached its culmination in the
nineteenth century, but it began many years earlier. In
fact, we can pinpoint a specific moment in the early
seventeenth century when key events clearly demonstrate this
fundamental shift of emphasis. One of these, the publication
of Robert Fludd’s monumental work of 1617, has already been

discussed. Within two years, two other events illustrate a

major turning point occurring in the history of the West.

The Watershed

In 1619, two years after Fludd's Utriusque Cosmi
Maioris appeared, Johannes Kepler published his equally
famous work, Harmonice Mundi, which has been called “the

supreme treatise on the musical universe.”*® In Harmonice

2¢ Manfred F. Bukofzer, "Speculative Thinking in Medieval
Music, " Speculum, XVII, No. 2 (1942), p. 165.

7 James, p. 4.

%% James, p. 140.
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Mundi, Kepler builds upon an earlier treatise, Mysterium
cosmographicum (1596), in which can be found another famous
cosmological image (fig. 7). In both these works Kepler sets
forth his vision of a world given order by elegant geometric
structures which themselves reflect distinctly musical
relationships. His writing was so imbued with musical values
that he was able to entitle one chapter: “In the Celestial
Concord, Which Planet Sings Soprano, Which Alto, Which Tenor
and Which Bass.” As several writers have described,-* this
wonderfully baroque vision did not, for the most part,
survive the test of empirical verification that occupied
Kepler for thirty years. Nevertheless, it did lead to the
discovery of the three laws of planetary motion, without
which Isaac Newton could not have produced his Principia and
which are fundamental to the subsequent development of
celestial mechanics.

Appearing so close together in time, both Fludd’s and
Kepler’s treatises would seem to spring from the same
Gestalt, if not the same tradition. Ironically, this is not
the case; the two cosmologists engaged in a lengthy and
bitter dispute about their work. Perhaps more surprising,

the music of the spheres tradition itself, after reaching

*% See, for example, Max Caspar, Kepler, C. Doris Hellman,
trans. (London: Abelard-Schuman, 1959), and Arthur Koestler,
The Sleepwalkers (New York: Macmillan, 1968).
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Fig. 7: Johannes Kepler, Harmonice
Mundi, 1619
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such a high point, went into a sudden and precipitous

decline. For this and other reasons the early seventeenth
century has been deemed a watershed in the history of the
West. Indeed, in a book of the same name, Arthur Koestler

calls Kepler himself “the watershed.”?® James uses a similar

image:

. . « to choose another aqueous metaphor, he might be
likened to the dike separating the placid waters of the
classical age and its renaissance from the first flow
of the treacherous waters we may finally call the

modern age.':
The shift in Western consciousness has proved to be
significant, for the history of science as much as for the

history of music. However, it is important to realize that

the mainstream of Western thought has never been entirely
homogeneous. On the contrary, it has always consisted of a
mixture of competing and interacting influences entering

Europe from a variety of traditions. Of these, among the

most important emerge from the Greeks.

¥ Arthur Koestler, The Watershed (New York: Anchor Books,
1960) .

1 James, p. 140.
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The Three Strands of Greek Thought

Many elements of the modern world view that emerged and
were assimilated into our culture during the critical years
between 1500 and 1700 were the result of a gradual
rediscovery of Greek science that took place between the
twelfth and sixteenth centuries. While this process was
complex, historians have argued that the key to interpreting
its origins and its course lies in seeing two or three
distinct trends within Greek philosophy and science that
have contributed to the Western intellectual tradition in
varying degrees at different times. Historian Richard Tarnas
identifies two general sets of assumptions or principles
within Greek thought.’’ One set is essentially both idealist
and rationalist in nature and was “especially visible in the
Platonic synthesis.”? The other “gradually evolved out of
the bold, many-sided intellectual development that
dialectically impelled that synthesis--namely, the
Presocratic philosophical tradition of naturalistic
empiricism from Thales, of rationalism from Parmenides, of

mechanistic materialism from Democritus, and of skepticism,

32 Richard Tarnas, The Passion of the Western Mind:
Understanding the Ideas That Have Shaped Our World View (New
York: Ballantine Books, 1991), pp. 69-71.

¥ Tarnas, p. 69.
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individualism, and secular humanism from the Sophists.”*
The idea of both a mystical and an empirical impulse
emerging from the Greeks has been echoed elsewhere. The
English historian Hugh Kearney adds another dimension to
this view. Rather than attributing a dualistic vision to the
Greeks, he finds that European sensibilities were influenced
by three main paradigms or “strands” of Greek thought, the
Organic, the Mechanist, and the Magical, originating in
Aristotle, Archimedes and Plato, respectively.’® It is the
last of these strands, the Magical view, that is most
frequently associated with a musical cosmology. We shall
find, however, that all three of these strands of knowledge,
and the interactions among them, are essential for a
complete understanding of the music of the spheres tradition

and its emergence and eventual disappearance from Western

thought.

The Organic Tradition

The Organic tradition, while influenced by Galen and
Ptolemy, stems mainly from the work of Aristotle and was
particularly influential during the mediaeval centuries.

Even though Aristotle was Plato’s student for many years,

34 Tarnas, p. 71.

% Hugh F. Kearney, Science and Change 1500-1700 (New York:
McGraw Hill, 1971), pp. 22-48.
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his scientific work was based on an approach that turned
away from the essential core of Plato’s teaching. Plato
regarded the world of phenomena as mere reflections of an
underlying world of archetypal forms, or “Ideas,” but
Aristotle rejected this aspect of his former master’s
teaching. In its place he introduced an emphasis on the
categories of experience as the basis for building a picture
of the physical world.

By replacing Plato’s ideals with universals,
common qualities that the mind could grasp in the
empirical world but that did not exist independently of
that world, Aristotle turned Plato’s ontology upside
down. For Plato, the particular was less real, a
derivative of the universal; for Aristotle, the
universe was less real, a derivative of the particular.
Universals were necessary for knowledge, but they did
not exist as self-subsistent entities in a
transcendental realm. Plato’s Ideas were for Aristotle
an unnecessary idealist duplication of the real world
of everyday experience, and a logical error.*

On the basis of such a view, the systematic study of
nature became a worthwhile undertaking, and Aristotle built
up a description of natural phenomena through empirical
observation and systematic classification. From this
approach a picture of the world emerged that drew much of

its language and terms of reference from the study of living

organisms. It is for this reason that Kearney calls it the

3¢ Tarnas, p. 57.
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Organic tradition. But, as he notes, this was more than a

collection of scientific observations:

It was also a philosophical system, extending into
metaphysics, ethics and logic, which within most
European universities during most of our period (1500-
1650) was thought to provide the only acceptable
synthesis of human knowledge, even though it might be
open to modification in detail. Thus the organic
tradition served two inter-connected purposes; it was
the source of scientific information and it provided a
pattern of intellectual coherence.?’

Aristotelian thought not only dominated the European
universities, it was also extensively incorporated into
Christian philosophy through the work of such theologians as
St. Thomas Aquinas (1226-1274), forming a vast synthesis
that came to be known as scholasticism.
God, man, angels, animals, planets, and elements, all
had their place in a world where man and earth were at
the centre, and heaven beyond its circumference. This
view of the world was emotionally satisfying,
religiously orthodox and poetically inspiring, but it
was to be overthrown in a remarkably short time. Within
less than two centuries almost every assumption which
had been accepted since 500 BC and which the west had
painfully relearned since the twelfth century was
questioned.?®
Much of this questioning came from other streams of

Greek philosophy. A primary reason for Aristotle’'s

widespread influence during the Middle Ages had been that

7 Kearney, p. 26.

¥ Kearney, pp. 8-9.
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his work was more available to scholars than that of other
Greek philosophers. (Particularly important were the
Metaphysics, the Physics, and De Anima.) Eventually,
however, the Aristotelian emphasis was to change as the work
of other Greek thinkers became more widely available. Of
these, among the most important were the writings of Plato
and Archimedes. Both contributed to the reintroduction of
mathematics as a central discipline in the sciences, an
approach much de-emphasized by Aristotle. Apart from this,
however, the ideas of Plato and Archimedes differed
fundamentally. In fact, each is associated with another one

of the three strands.

The Mechanist Tradition

The Mechanist tradition, according to Kearney, stems
largely from Archimedes (287-212 BC), one of the greatest of
all Greek mathematicians. In his hands, mathematics was
essentially an applied discipline placed at the service of
mechanical engineering. When his work was translated and
published in the middle of the sixteenth century, it added
great impetus to the development of applied mathematics and
its use in measurement and analysis. This development, in
turn, added impetus to the burgeoning fascination with
machinery that emerged in the sixteenth and seventeenth

centuries and found an application, for example, in the
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fantastic stage settings of Baroque opera. Archimedes’ work
also resulted in the development of the mechanistic
analogies that came to dominate scientific thinking and
provided one aspect of a two-pronged attack on Aristotle and

the Organic viewpoint:

It was impossible to look upon the universe as a
machine and to leave intact the existing Aristotelian
assumptions about the nature of God, Christian
revelation, miracles and the place of purpose in the
world. The mechanist assumption was that the universe
operated on the basis of mechanical forces, and, as
Mersenne explicitly put it, God was the great engineer.
Thus the task of the scientists was to explore the
inter-relationship of the various parts of the
universe, on the assumption that they would fit
together like those of a machine.?®
Marin Mersenne, whom Kearney cites here, wrote an important
work on music theory to which we will refer later. Here it
is sufficient to say that, along with Thomas Hobbes, René
Descartes and others, he was responsible for articulating
the world view that dominates contemporary thought and that
has largely rejected the idea of musical cosmology. Before
discussing this fundamental shift further, however, we must
examine the third strand of Greek thought, since this was
the ground upon which the music of the spheres tradition

flourished.

¥ Kearney, pp. 47-48.
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The Magical Tradition

The third area of thought described by Kearney, and one
of particular interest in discussing Fludd and Kepler, is
what he calls the Magical tradition. This mode of thought
also stems from Greek sources; in fact, it is often referred
to as the Pythagorean tradition, although Kearney attributes
it to Plato, mainly in the form of neo-Platonism.

Rather than being patterned on Organic or Mechanistic
models, the Magical tradition regarded mind as the basic
component of the universe, seeing components of mental
activity, particularly mathematics, as essential to an
understanding of the world. Such a view was to prove of
great importance to the burgeoning scientific revolution,
but it also generated notions that are central to the idea
of a musical cosmology.

The origin and history of the Magical tradition is
considerably more complex than that of the other two strands
described by Kearney. While Platonic and neo-Platonic
philosophy was its source, there were several other schools
that contributed to this particular attitude towards the
world. Furthermore, it rarely existed in isolation; on the
contrary, it was frequently found co-existing with other

doctrines during the long history of European thought. As
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this tradition gathered a variety of other influences over
the course of time, it simultaneously earned a variety of
names: the Hermetic tradition, the Rosicrucian tradition,
the Alchemical tradition. It will help to avoid confusion if
we use Kearney’s expression “the Magical tradition” to refer
to this whole complex of ideas.

Adding to the complexity of this tradition is the
waxing and waning of Platonic influence over time. While the
medieval centuries were largely dominated by Aristotle and
the Organic tradition, Platonic thought was not completely
absent from this era. But it was not known first hand. With
the exception of some unreliable copies of the Timaeus, none
of Plato's dialogues was available during this period. His
doctrines were known only through the work of other writers,
among them Boethius, Philo of Alexandria, St. Augustine and
St. Thomas Aquinas. Through the work of such men, much
Christian doctrine had contained elements of Platonic
thought since the earliest days of the Church. Indeed, the
Neo-Platonic school developed alongside early Christian
theology in Alexandria.

It is indicative of this intimacy between Platonism and

Christianity that Plotinus and Origen, the central

thinkers, respectively, of the last school of pagan

philosophy and the first school of Christian
philosophy, shared the same teacher in Alexandria,
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Ammonius Saccas (a mysterious figure about whom
virtually nothing is known) .

The influence of Plato’s philosophy was therefore introduced

second and third hand into the West for several centuries.

Even the high Scholastic tradition of Albertus and
Aquinas, although necessarily focused on the challenge
of integrating Aristotle, was nevertheless still deeply
Platonic in disposition. But this had always been an
indirect Plato, highly Christianized, modified through
Auqustine and other church fathers: a Plato known from
afar, largely untranslated, passed on by digests and
references in another lanquage and mind-set and seldom
in his own words.*

In many instances, it was in the application of mathematics
to problems of physical research where the Platonic
influence came to be most clearly felt, particularly as the

impetus towards science was gaining momentum in the late

Middle Ages:

... Scholastics in England such as Robert Grosseteste
and his pupil Roger Bacon were performing concrete
scientific experiments (moved in part by esoteric
traditions such as alchemy and astrology), applying the
mathematical principles held supreme by the Platonic
tradition to the observation of the physical world
recommended by Aristotle.*

9 Tarnas, p. 103.
i1 Tarnas, pp. 211-212.

2 Tarnas, p. 200.
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Eventually, however, Plato’s work had a direct influence.
With the fall of Constantinople to the Turks in 1453, many
scholars escaped into western Europe, bringing with them a
wealth of Classical treatises, as well as knowledge of the
Greek language. Many of these manuscripts, including several
of Plato's dialogues, were translated into Latin by scholars
such as Marsilio Ficino, who was the head of a revived
Platonic Academy in Florence and who worked under the
patronage of Cosimo de’ Medici. As well as that of Plato,
several other influences were to enter the Magical tradition
by the same route.

The Corpus Hermeticum. As influential on the thought of
the Renaissance as Plato’s dialogues proved to be, in the
short term they were given a lower priority by Cosimo than
the writings of a much less well-known figure, at least in
the modern world. As James explains, Hermes Trismegistus was
thought to be a sage from ancient Egypt who wrote over a
dozen treatises on cosmological and philosophical subjects.

Hermes Trismegistus was supposed to have been an

inspired Egyptian seer who lived and wrote at the very

dawn of antiquity: he was indeed the inventor of
writing with hieroglyphics, and thus the father of
human civilization. While the true authorship of the

Hermetic texts (it is from this Hermes that the word

originated) will never be known, the important point is

that until the seventeenth century they were
universally believed to date from the earliest era of
human history. In The City of God (De civitate Dei)

Augustine affirms this notion unequivocally: “For as
for morality, it stirred not in Egypt until
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Trismegistus’s time, who was indeed long before the
sages and philosophers of Greece.”?*}
As for the content of the Hermetic literature, James gives
the following description:
The two big books ascribed to Hermes, the Asclepius and
the Corpus Hermeticum, amounted to an occult
encyclopedia that dealt systematically with astrology,
the secret powers of plants and stones, talismans to
summon forth airy spirits and demons of the underworld
(and charms to ward them off), as well as philosophical
literature of a distinctly Pythagorean cast.?*
So influential was Hermes Trismegistus in the fifteenth
century that Cosimo ordered Ficino to put aside Plato until
he had translated the Corpus Hermeticum, a task Ficino
completed directly before Cosimo’s death in 1464.%
Eventually, it was discovered that these tracts were from a
much later era than previously supposed, being the work of
Neoplatonists from the second century C.E. But in the

hundred years it took to make this discovery, and in the

climate of reaction against the Organic view that was

3 James, p. 116.

# Ibid. For the content of the Corpus Hermeticum see G. R.
S. Mead, Thrice-Greatest Hermes: Studies In Hellenistic
Theosophy & Gnosis, Being a Translation of the Extant
Sermons & Fragments of the Trismegistic Literature, with
Prolegomena, Commentaries, & Notes, 3 Volumes (London &
Benares: Theosophical Publishing Society, 1906).

% see Frances A. Yates, Giordano Bruno and the Hermetic
Tradition (London: Routledge and Kegan Paul, 1964).
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growing in the late fifteenth century, the Hermetic
literature became enormously influential. Kearney points to
its influence in the work of Thomas Moore, Pico della
Mirandola, Copernicus, Kepler and Newton. As he explains:
In Trismegistus, the Christian Church now had a source
of wisdom which went back (or at least was believed to)
beyond Plato to the original Mosaic revelation.
Trismegistus was thought to have been the recipient of
divine revelation about the physical world, as Moses
had been about the moral world. From this point of
view, the Egyptians were seen as the custodians of
secular wisdom, as the Jews were of sacred wisdom.*
In the view of fifteenth-century churchmen, this pedigree
gave the Corpus Hermeticum more legitimacy than could be
ascribed to the "pagan" thought of the Greek philosophers,
Aristotle notwithstanding.?’” Consequently, the writings of
Hermes Trismegistus provided a conduit for Neo-Platonic
ideas into the mainstream of Western thought, and it was
within this context that the tradition of the music of the
spheres was perpetuated.
Neoplatonism and Hermeticism were not the only
components of the Magical tradition, however. Once the

Hermetic literature had opened the Church’s door to Platonic

influences, representatives of other traditions were able to

i Kearney, p. 38.

7 The same impulse was responsible for the biblical figure
of Tubal being substituted for Pythagoras in the legends
about the discovery of musical relationships.
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creep in and become part of a growing matrix of ideas that
was to constitute this view of the world. Of these
teachings, the most important were Kabbalah and

Rosicrucianism.

Kabbalah. Kabbalah, which is Hebrew for “tradition,” is
an esoteric system of Jewish mysticism that first appeared
in its current form in the twelfth century. Largely an oral
tradition, it lays claim to secret knowledge of the
unwritten Torah, or “divine revelation” that was
communicated by God to Adam and Moses.

The earliest roots of Kabbalah are traced to a group in
first-century C.E. Palestine involved with ecstatic and
mystical contemplation as described in the book of Ezekiel.
Over subsequent centuries the tradition gradually expanded
to develop a cosmology based on sophisticated numerical and
linguistic symbolism. As set forth in its earliest known
text, the Sefer Yetzira or "Book of Creation," which
appeared between the third and sixth centuries, creation was
explained as a process involving the ten divine numbers, or
sefirot, of God the Creator and the 22 letters of the Hebrew
alphabet. Taken together, they were said to constitute the
"32 paths of secret wisdom."

A later text, the twelfth-century Sefer ha-bahir, or

"Book of Brightness," had a profound and lasting influence
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on the development of Jewish esoteric mysticism and, to a
certain extent, on Judaism in general. It extended and
developed the underlying mystical symbolism, introducing
such notions as the transmigration of souls. Further
elaboration of the tradition, dealing with mystical
speculation about evil, salvation, and the soul, occurred
in Spain, where Kabbalah flourished from the thirteenth
century until the Jews were expelled in 1492.

By the mid-sixteenth century the unchallenged center of
Kabbalah was Safed, Galilee, the home of one of the greatest
of all Kabbalists, Isaac ben Solomon Luria. Stressing the
importance of an intensely mystical life and unceasing
struggle against evil, Luria’s teaching was used to justify
the Jewish messianic movement of the seventeenth century and
also influenced the doctrines of modern Hasidism, a social
and religious movement that began in the eighteenth century

and still flourishes today in many Jewish communities.

Rosicrucianism. The Rosicrucians are a worldwide
brotherhood whose name derives from the order's symbol, a
combination of a rose and a cross. Their teachings combine
elements of occultism reminiscent of a variety of religious
beliefs and practices.

The origins of Rosicrucianism are obscure. Traditional

sources date the order from its earliest extant document,
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the Fama Fraternitatis, or "Account of the Brotherhood,"
first published in 1614, which recounts the journeys of
Christian Rosenkreuz, the reputed, but possibly merely
symbolic, founder of Rosicrucianism. Rosenkreuz allegedly
lived for 106 years, from 1378 to 1484, and acquired secret
wisdom on various trips to Egypt and the Middle East. Other
stories describe the sixteenth-century Swiss alchemist
Paracelsus as the true founder of Rosicrucianism.

Contemporary members of the order suggest that the
origins of Rosicrucianism are much older, dating back to
ancient Egyptian mystery traditions from as early as 1500
B.C.E. More specifically, they credit Pharaoh Thutmose III,
who ruled Egypt from 1500 to 1447 B.C.E., with founding the
first of these religious groups. They also mention the later
Pharaoh Amenhotep IV, later called Akhnaton, who briefly
developed a monotheist religion in Egypt based, in their
view, on Rosicrucian principles. From these early
beginnings, according to Rosicrucian literature, schools of
learning flourished in Egypt for many centuries and conveyed
their influence into the Classical world through Greek
philosophers such as Thales and Pythagoras, the Roman
philosopher Plotinus, and others, who visited Egypt in order
to be initiated into their mysteries.

According to this official Rosicrucian view of history,

these teachings were conveyed into Europe via Arab
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translations of Classical texts from the great ancient
libraries such as the one at Alexandria. Also, the French
philosopher Arnaud is said to have brought the tradition
into France at the time of Charlemagne (742-814 C.E.). It
thereafter spread into the rest of Europe where its next
overt manifestation was its sixteenth- and

seventeenth-century revival of the order with the Fama

Fraternitatis.

In the late seventeenth century, according to this
version, Rosicrucianism gained a foothold in America under
the leadership of Johannes Kelpius, master of a Rosicrucian
Lodge in Europe, who came first to Philadelphia and later to
Ephrata, Pennsylvania. During the nineteenth century, the
order was active in France, Germany, Switzerland, Russia,
Spain and elsewhere. Since this time it has flourished as a
semi-secret society in both Europe and the United States,
with its headquarters in California and its own site on the
World Wide Web.

A key component of this account is that Rosicrucians
have suffered persecution at many times and, consequently,
have frequently had to function in considerable secrecy. The
result is that they claim involvement in a wide range of
philosophical and religious movements, sharing ideas with
the Egyptians, the Pythagoreans and Neoplatonists, the early

Christians, the Alchemists and the Knights Templar. They
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even claim to have been a major influence on the founding

fathers of the United States.*® As their literature states:

Rosicrucian ideas and our unique process and method of
inner development have been developed over many
centuries. Thus, a large number of mystical laws and
principles which are explained in our monographs are
the product of the ongoing studies and experimentation
which mystics of the past have performed to pierce the
mysteries of nature and the universe.‘*

The list of historical figures claimed to be Rosicrucians is
fascinating. There is no way to authenticate any of the

names but the list is worth reproducing in its entirety:

Leonardo da Vinci (1452-1519), Cornelius Heinrich
Agrippa (1486-1535), Paracelsus (1493-1541), Frangois
Rabelais (1494-1553), Theresa of Avila (1515-1582),
John of the Cross (1542-1591), Francis Bacon
(1561-1626), Jacob Boehme (1575-1624), René Descartes
(1596-1650), Blaise Pascal (1623-1662), Baruch Spinoza
(1632-1677), Isaac Newton (1642-1727), Gottfried
Wilhelm Leibnitz (1646-1716), Benjamin Franklin
(1706-1790), Thomas Jefferson (1743-1826), Michael
Faraday (1791-1867), Marie Corelli (1855-1924), Claude
Debussy (1862-1918), Erik Satie (1866-1925), and Edith
Piaf (1915-1962) .%°

9® As part of this claim, Rosicrucians point to the all-
seeing pyramid on the U.S. $1 bill, which, they claim,
directly reflects Rosicrucian doctrines.

4% Rosicrucian web-site:
www.rosicrucian.org/rosicruc/mastery/6-history.html#anchor
216739

30 Ibid.


http://www.rosicrucian.org/rosicruc/mastery/6-history.html%23anchor
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Elsewhere, it is claimed that Rosicrucian teachings were
espoused by such outstanding philosophical and religious
figures as Plato, Jesus, Philo of Alexandria, and others.
The order claims further sources from as far afield as
India, and its doctrines frequently overlap those of other
movements such as Kabbalah and Alchemy. The Alchemists in
particular figqure prominently in Rosicrucian literature:

Alchemy--the art of transmutation--came into prominence

with the Alexandrian Greeks. It was then introduced to

the Arabs who then transmitted this art and forerunner

of chemistry to Europe. The Alchemists played a

tremendous part in the early history of the Rosicrucian

Order. While many alchemists were interested in making

gold, some were more concerned with the transmutation

of human character. European Alchemists and Knights

Templar, in contact with the

Arab civilization at the time of the Crusades, brought

much of this wisdom to the West.?®*

While there is no reliable evidence that would date the
order's history earlier than the seventeenth century, its
members point to many ancient sources as prototypes for
their teachings, even if the actual name of the order, as it
is now known, was to come much later. However, the apparent
need for secrecy makes it impossible to verify any of the
claims made from within the order itself. As Joscelyn Godwin

points out, “The subject of esotericism is so new to

humanistic scholarship that no conventions yet exist for its

! Ibid.
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treatment.”** This is an important consideration, because
whole topics in the history of music, philosophy and
science, touch upon traditions whose esoteric elements are
ignored. Thus, for example, alchemy can be viewed as a
primitive form of chemistry replete with superstitious
elements. It appears, however, that alchemy was concerned
less with chemistry than with human development:

In Europe the transcendental alchemists—--mystics and
philosophers--sought to transmute the base elements of
human character into the more noble virtues and to
release the wisdom of the divine self within the
individual. Some of the renowned alchemists who were
also Rosicrucians were Albertus Magnus, Roger Bacon,

Paraclesus, Cagliostro, Nicholas Flamel, and Robert
Fludd. *?

A Matrix of Ideas. Finding Fludd’s name in this context

provides some insight into the multiple sources of his ideas
and the complexity of the Magical tradition. The Organic and
Mechanist traditions can be described much more simply and
quickly than the matrix of ideas that, as we have seen,
constitute the Magical strand of thought. With so many
competing and interacting ideas from such a variety sources
appearing under so many different names (Hermetic,

Rosicrucian, Pythagorean, Neo-Platonic, Kabbalistic,

2 Joscelyn Godwin, The Theosophical Enlightenment (Albany:
State University of New York Press, 1994), p. xi.

3 Rosicrucian web-site, op. cit.
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Alchemical), this tradition does not lend itself to precise
definition, especially since each of its parts tends to
subsume the matrix of ideas within that part’s own sphere of
influence, or to claim to be the original source of the
other teachings.

In spite of this, it is possible to identify certain
notions as common to this general view of the world: the
idea of the world as emanations from a Divine Being; the
mathematical harmony of the universe that was revealed to
the seer in the form of sacred mathematics; the relationship
between the microcosm and the macrocosm; and--of great
importance to this study--the idea of the cosmos as a
musical structure. Further, all of these traditions rely
extensively on systems of symbolism to represent their
teachings and to convey them from one generation to another,
symbolism such as one encounters in the writings of Robert
Fludd. Kepler’s work also seems to be centered on symbolism,
notably on music as an organizing principle of the universe.
Both systems seem to spring from the same seed. Closer

examination reveals that they bore very different fruit.

The Magical Tradition and Fludd’s Vision

We have seen that music, including the Divine

Monochord, is a central image in Robert Fludd's cosmology,
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appearing in the section of his work called Musica mundana.
Its significance can be seen in terms of Fludd's underlying
theme of the relationship between the higher and lower
spheres of existence, or the macrocosm and the microcosm, a
notion fundamental both to Rosicrucianism and Hermeticism.
Frances Yates finds this relationship to be fundamental to
the thought of both Fludd and his contemporary John Dee,
leading philosopher of the Elizabethan Renaissance and a
practitioner of Kabbalah.®! It is in Fludd’s work, however,

that music serves as a central image:
In Fludd's writings the theme takes a musical form and
is worked out in terms of musical proportion. The
proportions of the Microcosm and their relation to
those of the Macrocosm, of the musica humana to the
musica mundana, are the foundation ideas of Fludd's
voluminous works.>®

In the construction of his thesis, Fludd's musical images

owe more to the nature of the analogies he wishes to

illustrate than to any emphasis on the accuracy of musical

or acoustical structures.

54 See Frances A. Yates, Theatre of the World (Chicago:
Chicago University Press, 1969), and “John Dee: Christian
Cabalist,” in The Occult Philosophy in the Elizabethan Age
(London: Routledge & Kegan Paul, 1979), pp. 79-93.

55 vates (1969), p. 43.
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Fludd's music theory has been studied by P.J. Amman®®
who finds that it is “antiquated in comparison with
other musical treatises of the period but original in
its presentation of the subject.”*’” The fact is that
Fludd was still trying to be a universal man of the
Renaissance; his music treatise is but one of his
efforts in the volume . . . though doubtless for him
the section on music was the most significant and all-
inclusive.®®

As Yates points out, while Fludd flourished in the early

seventeenth century, his vision was firmly planted in the

Renaissance and thus looked back in time for its

inspiration.

The great forward movements of the Renaissance all
derive their vigour, their emotional impulse, from
looking backwards. The cyclic view of time as a
perpetual movement from pristine ages of purity and
truth through successive brazen and iron ages still
held sway and the search for truth was thus of
necessity a search for the early, the ancient, the
original gold from which the baser metals of the
present and the immediate past were corrupt
degenerations. Man's history was not an evolution from
primitive animal origins through ever growing
complexity and progress; the past was always better
than the present, and progress was revival, rebirth,
renaissance of antiquity.®®

Emerging out of Hermetic and Rosicrucian thought, Fludd’s

work entirely reflects this viewpoint. But while the content

* Amman, pp. 198-227.

57

Ammann, p. 206.
Yates (1969), pp. 54-55.

Yates (1964), p. 1.
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of his cosmology belongs squarely in the Magical tradition,
particularly with its emphasis on musica mundana and musica
humana and the macrocosm-microcosm relationship between
them, there is a sense in which the spirit of his work looks
back as much to scholasticism as to Christiam Rosenkreuz and

Hermes Trismegistus, particularly where his methodology is

concerned.

. « .to Fludd’s mind there is an essential distinction
between things natural and things mathematical, which

make the two incommensurable, a view which in the last
resort results from his Aristotelian concept of the

physical world.®
Typical of the approach adopted by Rosicrucian writers, the
fundamental concepts underlying Fludd’s work,
interpenetrating pyramids representing the upper and lower
realms of celestial and earthly creation (see fig. 8),
hierarchies of angels ordered by musical relationships (see
fig. 9), even the world monochord itself, are presented in
the form of images which are purely allegorical and not
intended to correspond to any observable physical reality.
Even the acoustical information used in the presentation of

the World Monochord is inaccurate. As Joscelyn Godwin points

out:

¢ Ammann, p. 211.
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Fig. 8: The Elemental Pyramids, Robert
Fludd, Utriusque Cosmi Maioris, i,
Tract I, 1617
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There is an error in the “Diapente materialis”: it

should join the Sun’s G to the C of fire, as should the

corresponding proportio sesquialtera. And in order for

the tones and semitones to be correct (to the right of

the string), we have to imagine the Fs as sharp.®
While he conforms to acoustical phenomena in the ratios used
to divide the octave, “... he does not do so in his
geometrical division of the monochord as shown in his
illustration. The lengths of the fourth and fifth are
arbitrarily adapted to the three regions of the universe
which are represented as being of equal length.”*

If Fludd’s allegories fail to reflect observable
phenomena accurately in the physical world, they need not be
seen as entirely fanciful. All of them are intended to
describe abstract phenomena on different levels of
existence. Whatever mathematics he uses is intended to
support what he describes. The problem, however, according
to Wolfgang Pauli, is that “Fludd never distinguishes

clearly between a real, material process and a symbolical

representation.”® It is this disregard for physical

61 Joscelyn Godwin, Robert Fludd, Hermetic Philosopher and
Surveyor of Two Worlds (London: Thames & Hudson, 1979), p.
44.

¢ Ammann, p. 202.

8 Wolfgang Pauli, "The Influence of Archetypal Ideas on
Kepler's Theories," in C. G. Jung, The Interpretation of
Nature and the Psyche (Chicago: Bollingen/Pantheon, 1955),
p. 193.
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phenomena in the construction of a symbolic system of the
world that constitutes the crux of the dispute between Fludd
and Kepler, a dispute that became a protracted controversy,

carried on in a series of publications.®

The Magical Tradition And Kepler’s Vision

Neoplatonism and the related complex of ideas were
extensively elaborated and developed during the Renaissance
and were thus fully absorbed into Western thought by the
beginning of the seventeenth century. At the same time, the
other strands of thought, the Organic and the Mechanist,
were also well established. As a result, in the early years
of the scientific revolution, all these influences were
interacting and competing, and many of the great thinkers
who contributed to science in these years did so by
attempting to balance and integrate them.°* It is important
to consider this when evaluating their work.

Johannes Kepler is a case in point. Historians of
science credit Kepler mainly with the discovery of the three
laws of planetary motion that formed the basis of the later

work of cosmologists from Newton to Einstein. Kepler’s work

%4 See Ammann, p. 210.

®5 See Penelope Gouk, Music, Science and Natural Magic in
Seventeenth Century England (New Haven: Yale University
Press, 1999).
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is considered of great importance because it helped to
establish empirical observation as an essential component of
scientific methodology and led eventually to the
establishment of the mechanistic paradigm of modern
scientific thought. However, such an outcome does not
necessarily represent Kepler’s own priorities or intentions.

For many years Kepler was engaged in painstaking
analysis of data compiled by astronomer Tycho Brahe at
Brahe’s observatory near Copenhagen. All of this work was
aimed primarily at substantiating an internal vision of the
solar system that had come to him many years previously
during a flash of inspiration. He perceived the solar system
as built out of a series of concentric spheres, each
representing the orbit of one of the planets, their sizes
determined by the shapes of the five Platonic solids nestled
one within the other. It is a fascinating story that has
been well documented elsewhere.®® What is significant here
is, first, that Kepler's vision was just that, an internal,
mental perception of the nature of the heavens that he
subsequently strove to substantiate through physical
observation, and, second, that the vision expressed in
Harmonice Mundi was an essentially musical one, although on

an abstract level of perception. As he himself wrote: "The

% See James, pp. 140-158, Koestler, and Caspar.
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movements of the heavens are nothing except a certain
everlasting polyphony, perceived by the intellect, not by
the ear."® These aspects of Kepler's work, both visionary
and musical, place him squarely in the Magical, or

Pythagorean, tradition. Koestler emphasizes this:

The Harmony of the World is the continuation of the
Cosmic Mystery, and the climax of his lifelong
obsession. What Kepler attempted here is, simply, to
bare the ultimate secret of the universe in an all-
embracing synthesis of geometry, music, astrology,
astronomy and epistemology. It was the first attempt of
this kind since Plato and the last to our day. After
Kepler, fragmentation of experience sets in again,
science is divorced from religion, religion from art,
substance from form, matter from mind.**

Kearney writes:

Kepler owed an immense amount to the sustaining
power of his Pythagorean belief in the mathematical
harmony of the universe. Kepler refused to give up when
failure followed upon failure and the facts did not fit
his successive hypotheses. This persistence had its
origins in his quasi-religious belief that God had
created the universe in accordance with the laws of
mathematics.*®

Contemporary accounts of Kepler’s work tend to emphasize his
dedication to the scientific method and its emphasis on

empirical observation. Kepler himself seemed to give greater

®” Kepler, Harmonice mundi, quoted in James, p. 149.
® Koestler (1968), p. 389.

¢ Kearney, p. 137.
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weight to the importance of the Magical tradition and its
emphasis on inner vision:

Kepler saw the role of the scientist as akin to that of
the priest or seer; the poet, the lover and the
scientist were of imagination all compact. He related
in Harmonice Mundi how:
I gave myself up to sacred frenzy. I have
plundered the golden vessels of the Egyptians, in
order to furnish a sacred tabernacle for my God
out of them far from the borders of Egypt.’©
Kepler saw God not as the logician or the engineer but
as the playful magician leaving his marks in the
universe for us to discover. The world of nature
carried signs, or signatures, left by God as clues to
indicate their true significance.™
In his Mysterium cosmographicum, Kepler had set forth
the core of a system that is essentially geometric, based on
the properties of the five Platonic solids. Later, in
Harmonice Mundi, he introduced a musical component. It was
Kepler’s adherence to the Pythagorean tradition that
compelled him to link geometry and music with astronomy in
accordance with the Quadrivium, the division of mathematics
into arithmetic, music, geometry and astronomy that is

traced back to Pythagoras by many writers.’- Kearney, in

describing the resulting cosmology, is of the opinion that

© Caspar, p. 267.
' Kearney, p. 140.
? See Chap. IV, pp. 149-151.
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“in the work of the German astronomer, Johannes Kepler . . .
the Magical tradition reaches one of its climaxes.”’® At the
same time, however, Hans Kayser suggests that "Kepler was
the first who gave it [the music of the spheres] that
foundation which lifts it out of mere faith and brings it in
line with modern scientific thinking."¥ It was in this
respect that Kepler differentiated himself from Robert

Fludd.

The Fludd-Kepler Dispute

We have seen that the idea of musical cosmology arises
out of the Pythagorean tradition and the matrix of ideas
that adheres to it. In Chapter III we will, in fact, place
the locus classicus of the music-of-the-spheres image in
Platonic dialogues much influenced by Pythagoreanism. That
would appear to establish this theme, and along with it the
work of both Fludd and Kepler, as belonging to the Magical
tradition. Indeed, as we saw above, Kepler’s work is
regarded as one of its climaxes. In spite of this, however,
an examination of their writings shows that they disagreed
bitterly with one another. It is important to understand the

reason why.

'3 Kearney, p. 130.

" Kayser, p. 59.
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Kepler’s world view, like Fludd’s, was rooted in the
ancient past; it was a Pythagorean vision that provided the
very driving force behind his work and kept him going
through failure after failure. But it is the very fact that
failure was a possibility for Kepler that is central to his
criticism of Fludd’s work. And it is precisely this feature
of his work that is commonly noted by historians of science
when they describe him as one of the founders of the
scientific era. In contrast to the purely figurative images
we find in Fludd’s work, the essence of Kepler’s research
for many years was to correlate his internal vision with
external physical phenomena. True science was said to begin
when he abandoned one hypothesis because of the smallest
discrepancy, only eight seconds of arc, between his theory
and observations carried out at Tycho Brahe’s observatory.
Fludd’s response was to condemn the very notion that such a
correlation was a worthwhile goal:

For it is for the vulgar mathematicians to concern

themselves with quantitative shadows; the alchemists

and Hermetic philosophers, however, comprehend the true

core of the natural bodies. . . . He [Kepler] puzzles

out the exterior movements of the created thing,

whereas I grasp the head; I perceive the first cause,
he the effects.’®

Kepler’s criticism of Fludd was the exact opposite:

> Robert Fludd, Demonstratio analytica, quoted in James, p.
155.
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It is obvious that he derived his main pleasure from
unintelligible charades about the real world, whereas
my purpose is, on the contrary, to draw the obscure
facts of nature into the bright light of knowledge. His
method is the business of alchemists and Paracelsians,
mine is the task of the mathematician.®

Koestler is quick to qualify Kepler’s criticisms, pointing
out that “these words are printed in Harmonices Mundi, which
is buzzing with astrological and Paracelsian ideas.” This
is true, of course. But it fails to point out a critical

difference between Fludd and Kepler.

He [Kepler] wanted to prove above all that all
harmonies exist in the heavens in their true
quantitative and measurable proportions, not just as an
unverifiable symbolism. . . .

Discussing Fludd’s De Musica mundana in his
appendix, Kepler states that the difference between him
and [Robert] Fludd is enormous. The harmonies which
Fludd taught are to him mere imagery. Whereas Fludd’s
music of the world was related to the whole universe
with its three regions of angels, planets and elements,
his own concept is exclusively concerned with the
planetary movements.’®

Apart from the importance of relating inner conceptions with
empirical reality, these two thinkers have radically
different views of mathematics, a critical issue in the

formation of scientific thought:

6 Harmonices Mundi Libri V (Linz, 1619), cited in Koestler
(1968)’ pc 397.

7 Ibid.
* Ammann, p. 211.
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Kepler rejects the mystique of numbers because
those numbers are abstract and of no use in
mathematical arguments, whereas Fludd calls the numbers
of vulgar mathematics abstract, because they only
measure the accidental quantities of things which are
close to the senses, but which in reality are mere

shadows.®

Pauli also sums up their differences in terms of the use of

mathematics:

Fludd’s general standpoint is that true
understanding of world harmony and thus true astronomy
are impossible without a knowledge of the alchemical or
Rosicrucian mysteries. Whatever is produced without
knowledge of these mysteries is an arbitrary,
subjective fiction. According to Kepler, on the other
hand, only that which is capable of quantitative,
mathematical proof belongs to objective science; the
rest is personal.®

He goes on to sum up this famous difference of viewpoint in

the following terms:

From what has been said above, the reader has gained,
we hope, some understanding of the prevailing
atmosphere of the first half of the seventeenth century
when the new, quantitative, scientifically mathematical
way of thinking collided with the alchemical tradition
expressed in qualitative, symbolical pictures: the
former represented by the productive, creative Kepler
always struggling for new modes of expression, the
latter by the epigone Fludd who could not help but feel
clearly the threat to his world of mysteries, already

" Ammann, p. 212.

8 pauli, p. 194.
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become archaic, from the new alliance of empirical
induction with mathematically logical thought.®:

Kepler’s Vision as Balanced Viewpoint

There have been moments in our cultural history when
disparate elements have achieved a balance, creating a whole
greater than its parts. Nietzsche provided what is probably
the most famous example when he wrote that Greek culture
attained great perfection when it was able to create a
balance between Apollo and Dionysius, between reason and
passion. Similarly, the Renaissance, according to Tarnas,
holds a unique position in cultural history “not least from
its simultaneous balance and synthesis of many opposites:
Christian and pagan, modern and classical, secular and
sacred, art and science, science and religion, poetry and
politics.”* In Chapter II, I will suggest that Pythagoras,
who was enormously influential upon the thought of the
Renaissance, also represents a balance between diverse
viewpoints. To give a musical analogy, J. S. Bach’s work
represents a pinnacle of achievement in the history of
Western music because of its perfect balance between the

horizontal and vertical, or the melodic and harmonic

8 pauli, p. 205.

82 Tarnas, p. 229.
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elements in his work, as well as between the emotional and
technical aspects of composition.

In contrast to such examples of balance, the disparate
world views that collided at the beginning of the
seventeenth century were much more difficult to reconcile.
The Magical tradition seems incompatible with the
Mechanistic, as mediaeval and Renaissance thinkers
represented the world in terms of allegory and symbolism,
while modern thought disregards phenomena that are not
available to empirical observation. But the scientific
tradition nevertheless reaches one of its climaxes in
Kepler’s attempt to reconcile these two seemingly opposing
viewpoints, the inner value of the soul with the outer
values of the observed universe, the Magical tradition with
the Mechanistic. From the narrow standpoint of the purely
mechanistic paradigm, the three laws of planetary motion are
the only results of Kepler’s work that appear to have any
value for us. That was not the case for Kepler himself.

[A] little-known fact is that Kepler’s third planetary

law can be found in the middle of that same fifth book

of Harmonices Mundi that contains the proof of world
harmony. It appears in chapter three as the eighth of
thirteen major postulates of astronomy required for his
proof.®® So it was by no means a major premise of the

work . . . We even know that this third planetary law
only occurred to Kepler shortly before the book’s

8 J. Kepler, Weltharmonik, M. Caspar, trans. (Darmstadt,
1967), p. 291.
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completion: it was inserted late and has little to do
with the actual proof, but provided a final
confirmation.?® ®°

There is another aspect of Kepler’s work that tends to be
overlooked in discussions of its significance; Kepler’s own

words suggest a different purpose underlying his life’s

work:

To find a proper proportion in the sensile things is to

discover and to recognize and to bring to light the

similarity in this proportion in the sensile things

with a certain Archetype of a most true Harmony, which

is present in the soul.®®

The insight expressed here is essential to the
understanding of musical cosmology. Kepler’s insistence on a

link between the archetypes of the soul and the structures

of the external world is a key element of the Pythagorean

% Haase, “Marginalien zum 3. Keplerschen Gesetz,” in Kepler
Festschrift, Regensburg, 1971. Also in Haase, Aufsdtze zur
harmonikalen Naturphilosophie (Graz: Academische Druck-u.
Verlagsanstalt, 1974), pp. 117-125.

® Rudolf Haase, “Kepler’s World Harmony and its
Significance for Today,” in Joscelyn Godwin, ed., Cosmic
Music: Musical Keys to the Interpretation of Reality
(Rochester Vermont: Inner Traditions International, 1989),
p. 114.

8 W, . . Idoneam invenire in sensibilus proportionem, est
detegere et agnoscere et in lucem proferre similitudinem
illius proportionis in sensilibus, cum certo aliquo
verissimae Harmoniae Archetypo, qui intus est in Anima.”
Johannes Kepler, Gesammelte Werke, M. Caspar et al., eds.
(Miinchen, 1937), Vol. 6, p. 215. Quoted in H. F. Cohen,
Quantifying Music (Dordrecht & Boston: D. Reidel, 1984), p.
25.
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and Hermetic traditions upon which a musical cosmology
depends. “As above, so below,” goes the Hermetic maxim.
Kepler looks forward to modern trends of thought in his
determination to make the theoretical constructs match the
physical phenomena exactly; his attempt to correlate inner,
mental phenomena with the external world through the use of
mathematics was to prove critical in the formation of the
scientific method. Yet it was this aspect of Kepler’s work
that Fludd criticised most vehemently.

It is possible that an understanding of such an
integrated phenomenon as music could be achieved only in the
context of the kind of world view that Kepler was striving
for. As two modern music theorists, both imbued with the
spirit of Pythagoreanism, point out:

Music is not, as some acousticians would have us

believe, something that happens in the air. It is

something that, first and last, happens in the soul.

To an outer physical something corresponds an inner

spiritual something: tone. Music happens when both are

attuned to each other.?
Cultural historian Morris Berman relates this observation
directly to Kepler’s vision.

For music embodies a crucial tension, being an
affective experience that is nevertheless amenable to

% Siegmund Levarie and Ernst Levy, Tone: A Study in Musical
Acoustics (Kent, Ohio: Kent State University Press, 1968),

p. 1.
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mathematical treatment. . . Thus Kepler wrote that the
true test of consonance (harmonic proportion) was the
reaction of the soul, viz., joy; and for him, this was
tied to a larger astronomical scheme, in which the same
consonance could be found in the numerical
relationships that he believed subsisted between the
planets.®®

Kepler’s efforts were clearly directed to the end of
attuning the inner world to the outer. Other influences were
to prove more powerful, however, plunging Europe and the

world into the treacherous waters of the modern era.

Treacherous Waters

René Descartes

In 1619, the year after Kepler’s Harmonice Mundi
appeared, on November 10, René Descartes spent the day shut
up alone in a stove-heated room near Ulm, in Holland, with
nothing to occupy him other than his own thoughts. Seventeen
years were to pass before he was to publish a treatise, the
Discourse on Method, based on the insights that came to him
on that day. Nevertheless, during these hours of
introspection he arrived at conclusions that were to have
enormous impact on the thought of the West, indeed of the

entire modern world. Representing, as it did, a major shift

% Morris Berman, Coming te Qur Senses: Body & Spirit in the
Hidden History of the West (New York: Simon and Schuster,
1989), p. 237.
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of emphasis in our understanding of the world, Descartes’
formulation had a far more devastating effect upon the music
of the spheres than any specific criticisms, such as those
of Johannes de Grocheo in the fourteenth century, had
achieved. Musical cosmologies were thereafter essentially
eliminated from the mainstream of Western culture.

The appearance of Descartes’ name on a list of supposed
Rosicrucians might suggest a sympathy with the Magical
tradition, but, in the opening section of his discourse,
Descartes appears tc disavow that his sympathies lay only in
this direction. “As for the other sciences whose principles

are borrowed from philosophy,” he writes:

I judged that nothing stable could have been built on
such insecure foundations;. . . I thought I knew enough
about the false sciences not to run the risk of being
duped by the promises of the alchemist, the predictions
of the astrologer, the impostures of the magician, by
the tricks and bragging of any one of those who profess
to know more than they do.*®

If such a statement implies a rejection of the Magical
tradition, it is also true that a fundamental impulse behind
Descartes’ work was a desire to move beyond the Aristotelian

world view. This is not to say that his original impulse was

to tear down scholasticism or any other philosophical

8 René Descartes, Discourse on Method and Other Writings,
translated and with an introduction by Arthur Wollaston
(Baltimore: Penguin Books, 1960), p. 42.
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edifice; his original goal was more modest. In the
Discourse, while he avers that “it would be truly absurd for
an individual to undertake a reform of the state . . . or to
undertake a reform of the body of the sciences, or even the
established order of instruction in our schools, ”%® he
concedes that it is at least reasonable to reform his own
understanding in order to give order to his own life:
I could not do better than to undertake to rid myself,
at least once in my life, of all the opinions I had
hitherto accepted on faith, in order to either replace
them with better ones or to restore them to their
former place, once I had brought them to the level of
my reason. And I firmly believed that, in this way, I
should succeed in ordering my life much better than if
I simply built upon the old foundations, and based

myself upon principles that I had allowed myself to
adopt in youth, without ever considering that they were

true.®

If he was to replace all his previous assumptions with
a new foundation it would have to be one based on certainty.
In order to accomplish his goal, Descartes turned to
mathematics, the form of knowledge that he felt to be most
reliable. As Tarnas writes, “. . .it was the rigorous

methodology characteristic of geometry and arithmetic that

% pescartes, p. 46.

1 Ibid.
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alone seemed to promise him the certainty he so fervently
sought in philosophical matters.”®:

Descartes begins with the assumptions that God had some
plan in mind when creating the universe, and that this plan
is embodied both in the universe and in the human mind. It
is for this reason that the mind is capable of thought, of
appreciating and understanding the external world, and even
to have a priori knowledge of nature, because both mind and
objective nature are reflections of the same divine plan.
This inner capacity of the mind to entertain thought and to
gain knowledge Descartes calls intuition. Exactly what this
capacity is he does not explain, other than to imply that it
is nature itself. Arthur Wollaston comments:

For we all have this light and in the same degree; that

is the meaning of the opening sentences of the

Discourse, and it is the ultimate significance of the

Cartesian Method that it allows us to follow this

natural light by acting as a sort of therapeutic of the

mind and freeing us from all forms of error.??
As described here, the Cartesian method appears to echo the
notion of compatibility between macrocosm and microcosm that
characterizes the Platonic and Hermetic viewpoints. However,

Descartes’ picture of the universe takes a turn that severs

this fundamental relationship. This viewpoint emerges in the

32

Tarnas, p. 276.

¥ Wollaston, intro. to Descartes, p. 18.
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second of his Meditations, where he establishes, through his
famous cogito ergo sum, that the existence of one’s own mind
cannot rationally be doubted. It is a first step in
establishing certainty. From here he argues to the existence
of God and the general reliability of his senses, arguments
that have been much criticized over the centuries. But the
relevant point for our discussion is the sharp distinction
that Descartes draws between mind and matter. The essence of
mind, he reasons, is to be conscious, rather than to be
spatially extended. Indeed, he argues, anything extended can
be divided, but the notion of half an individual mind is
absurd. The essential characteristic of matter, on the other
hand, is the occupation of space; all of its other
characteristics are secondary. Thus the conclusion must be
that mind and matter, while they both exist, are completely
distinct from one another. The universe that results from
this analysis must therefore be dualistic, consisting of two
dissimilar substances, mind and matter, presided over by a
third component--God, or Infinite Mind.

Rational man knows his own awareness to be certain, and
entirely distinct from the external world of material
substance, which is epistemologically less certain and
perceptible only as object. Thus res cogitans--thinking
substance, subjective experience, spirit,
consciousness, that which man perceives as within--was
understood as fundamentally different and separate from
res extensa--extended substance, the objective world,

matter, the physical body, plants and animals, stones
and stars, the entire physical universe, everything
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that man perceives as outside his mind. Only in man did
the two realities come together as mind and body. And
both the cognitive capacity of human reason and the
objective reality and order of the natural world found
their common source in God.*

Whether or not they come together in man, this
separation of subjective and objective destroys the basis
upon which so much Renaissance thought depended, especially
Pythagoreanism and Hermeticism. As Frances Yates explains

it:

In his eagerness to establish a purely objective view
of nature as a mechanism, in his enthusiasm for pure
mathematics as the only safe tool for objective
enquiry, Descartes was left with the problem of mind
somewhat embarrassingly on his hands. He provisionally
solved the problem in a very crude way, by his so
called dualism, "one world consisting of a huge
mathematical machine, extended in space; and another
world consisting of unextended thinking spirits. And
whatever is not mathematical or depends at all on the
activity of thinking substance . . . belongs with the
latter."? %

It is with these steps of logic that Descartes destroys the
interdependence of microcosm and macrocosm because the
macrocosm comprises the physical universe while the

microcosm dwells within the mind. Separating these thus

* Tarnas, pp. 277-278.
% Baillet, Vie de Descartes, p. 113 (Yates’s footnote).

% vYates (1964), p. 454.
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destroys the ontological ground upon which the Magical
tradition had been built.

Descartes’ separation of mind and matter was enormously
important for the development of the modern scientific
approach to knowledge. Matter can now be conceived as a
substance in its own right, understandable in terms of
purely mechanical, geometric, spatio-temporal laws that do
not refer to subjectivity or mind. And this conception of
science has led to enormous advances in our understanding
of, and mastery over, the physical world. But, when
conjoined with the lack of any comparable progress in
understanding mind, the successes of modern materialistic
science have also led to the view that man is really nothing
but a complex material machine, with no soul at all. For the
soul would now seem to be, in the philosopher Gilbert Ryle’s
famous expression, a mere--and completely unnecessary--
“ghost in the machine.” Thus Yates could remark:

This strangely inadequate way of dealing with mind did

not long remain unquestioned and since Descartes' day

many philosophers and thinkers have struggled with the
problem of knowledge, of epistemology, of the relation
between mind and matter. Nevertheless, this bad start
of the problem of knowledge has never been quite made
up. About the external world, man has discovered ever
more and more. About his own mind, why he can reflect

nature in it and deal with nature in this amazing way,
he has made much less progress.?

% Yates (1964), p. 454.
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A correspondence between microcosm and macrocosm,
between mind and matter, is an essential component of all
musical cosmologies. Now, with Descartes, we see a split
emerging between these two components of reality. Musical
cosmologies break down further with the other effects of the

mechanistic world view. As Clause V. Palisca explains:

... it is important to keep in mind in analyzing
music’s relationship to science that music, unique
among the arts, is at the opening of the scientific age
inseparable from science. It is not surprising under
these circumstances that the area of musical thought
most affected by the scientific revolution were those
bordering on the fields of science that underwent the
greatest transformation. These, it will be recalled...
were astronomy and dynamics. Astronomy, music’s sister-
science in the quadrivium, had until the middle of the
sixteenth century bolstered the idea that earthly music
contained in microcosm the divine harmony of the
universe; but now there was growing evidence that the
universe was not a harmony after all. In the fields of
dynamics the studies of the nature of vibration and of
sound likewise upset many of the widely held notions of
number-symbolism and of the way music affects the
senses and the mind.* (Author’s italics)

In light of these discoveries, and the conclusions made
concerning them, astronomy moved away from its former
sister-science. Within music itself, the trend, begun in the

thirteenth century, for theory to focus exclusively on

musica instrumentalis accelerated.

% Claude V. Palisca,“Scientific Empiricism in Musical
Thought,” in H. H. Rhys, ed., Seventeenth Century Science
and the Arts: William J. Cooper Foundation Lectures,
Swarthmore College, 1960 (Princeton: Princeton University

Press, 1961), p. 93.
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Marin Mersenne

In 1636 a work appeared that clearly showed the new
direction in music theory of which Palisca speaks. The title
of Marin Mersenne’s 1636 treatise Harmonie Universelle might
suggest another exposition of musical cosmology. On the
contrary, by virtue of both content and mode of
presentation, Harmonie Universelle is very much a work of
the scientific, mechanistic paradigm, reflecting the
influence of Mersenne’s contemporary, Descartes. Proceeding
like a work in physics through a series of propositions, and
dealing exclusively with musica instrumentalis, Mersenne
finds the basis of musical phenomena not in any cosmological
principles but in the purely physical domain of acoustics.
Occurring only one generation after the work of Fludd and
Kepler, it clearly demonstrates the direction music theory
was beginning to take, following the general direction of
the physical sciences.

The chronology here is fascinating and truly
illustrates the idea of a watershed between the “placid
waters of the classical age . . . and the treacherous waters
. « . [0f] the modern age.”% 1616 saw a highly reactionary

step, as Nicolas Copernicus’ master work, On the Revolutions

% See p. 25, above.
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of the Heavenly spheres,’ which pointed towards the modern
age by asserting that the earth rotated on its axis and
traveled around the sun, was placed on the Church’s index of
banned books, remaining there until 1835. As Haar points
out, even though Copernicus’ treatise had been published
over seventy years earlier, its influence on musical
cosmology was surprisingly limited.

One might expect the publication in 1543 of Copernicus’

De revolutionibus orbium coelestium to have silenced

permanently this venerable music, so bound up with the

Ptolomeic universe. It did not; curiously enough,
Copernican theories seem to have had little effect on

the doctrine of musica mundana.!®

While Copernicus’ forward-looking vision was removed
from circulation in 1616, Fludd’s work, which faced
resolutely toward the past, was published in 1617. Kepler’s
magnum opus, which attempted to balance elements of the
antique and modern world views, appeared in 1619. In the
same year, Descartes, whom Hegel would later call “the grand
initiator of modern thought,” experienced his epiphany. Each
of these thinkers had his particular approach to
mathematics, along with a particular view on the

relationship between Magical, Organic and Mechanistic

190 pe revolutionibus orbium coelestium, Nuremberg, 1543.

1°1 Haar (1960), p. 486.
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traditions, as well as between subjective and objective
realms.

Fludd and Kepler seem to share an allegiance to the
realm of the Magical, yet are divided by Kepler’s emphasis
on balancing internal and external aspects of experience;
while Descartes, desiring to establish the existence of the
non-material soul and to elevate all knowledge to the
certainty of mathematics, established a view that led
instead to the current scientific, materialistic paradigm.
It is remarkable that while a Pythagorean impulse set
scientific thought in motion, the result was to be the
elimination of the very essence of Pythagorean thought from
the mainstream of our culture. This led one of Kepler’s
biographers to write of the irony of fate that

built the mechanical philosophy of the eighteenth

century and the materialistic philosophy of the

nineteenth out of the mystical mathematical theory of
the seventeenth.:

Of course, such a transformation did not all happen
between 1616 and 1619. But this four-year turning point is
more than merely symbolic; it marks a distinct acceleration
of the cultural transition that Europe was undergoing. By
the time Harmonie Universelle appeared, in 1636, the
102 W, Carl Rufus, “Kepler as an Astronomer,” in Johannes

Kepler: A Tercentenary Commemoration of His Life and Work
(Baltimore: Williams and Wilkins, 1931), p. 36.
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scientific revolution was gathering momentum. The year 1637
was to see both the death of Robert Fludd, an event symbolic
of the old order passing away, and the publication of
Descartes’ Discourse on Method, the work that reflected his
insights of 1619 and was so influential for scientific
thought. In the same year, 1637, the first public opera
house opened in Venice as the Baroque era in music got well
under way. In 1638, Galileo Galilei, whose father had played
a significant role in the invention of opera, published Two
New Sciences, the final volume in a sequence of books that
had shaken the intellectual establishment to its core. From
this point, the work done by Kepler, Descartes, Galileo and
others had established the momentum that led inevitably to
the other great turning point in seventeenth-century
science, the Principia Mathematica of Isaac Newton, which

was published in 1687.

Isaac Newton

So significant is the Principia to the development of
modern cosmology that it would be easy to assume that
Newton’s own vision embraced the mechanistic paradigm
characteristic of contemporary thought. On closer
examination, however, it appears that, like Kepler’s,

Newton’s work was moved by a more ancient vision:
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From our point of view the significance of Newton lies
in his bringing together the mechanistic and magical
traditions. In one of them, the world was a work of art
and God was an artist. In the other, the world was a
machine and God was an engineer. The two world pictures
were clearly incompatible but Newton himself managed to
meet the difficulty by creating a Deity who combined
engineering skill with artistic solicitude. Newton's
God was an aesthetic mechanic who was forever tinkering
with his creation. This compromise barely survived
Newton's death. The general trend of scientists in the
eighteenth century was to see the world in terms of a
machine. Newton the Great Amphibium managed to span two
worlds but his successors could not. Hence the
Principia came to be regarded as the foundation of a
mechanistic view of the universe.!®

The view Hugh Kearney is espousing here is that Newton,
like Descartes and Kepler, was striving for a comprehensive
and balanced world view, but his successors were unable to
maintain this balance of vision. Two factors contributed to
this failure. More than normal ability is required to
synthesize seemingly opposing viewpoints, and great geniuses
do not appear in every generation. At the same time, the
political and religious climate of eighteenth-century
England, dominated by the Puritan ethic, did not encourage
Platonic modes of thought. Numerous other factors come into
play, the adoption of atomism, for example, and the tendency
toward secularism and away from traditional religious
belief, but the end result was the same. Unable to maintain

the comprehensive vision of Kepler, Descartes and Newton,

103 Kearney, p. 196.



77
Western thought turned squarely towards the mechanistic
view, a process that gained momentum during the next major

development, the Enlightenment.

The Enlightenment

Having arqued that the emergence of the mechanistic
world view to predominance in the Western world resulted
from the abandonment of efforts to integrate opposing
strands of thought, it would appear contradictory to observe
that the Enlightenment also represented an attempt to unify
knowledge. But it was an attempt on its own terms.

. . . having extracted whatever was useful for its
present needs, the modern mind reconceived classical
culture in terms respectful of its literary and
humanistic accomplishments, while generally dismissing
the ancients’ cosmology, epistemology, and metaphysics
as naive and scientifically erroneous.:-%

With the Enlightenment came a view of history that has
predominated for the last two centuries and that sees the
modern scientific world as a triumph over ignorance and

superstition and the culmination of two thousand years of

Western thought.

14 Tarnas, p. 294.
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In recent years, however, a growing number of thinkers
have challenged this view. Edward O. Wilson goes so far as
to challenge the value of the Enlightenment itself:
The dream of intellectual unity first came to full
flower in the original Enlightenment, an Icaran flight
of the mind that spanned the seventeenth and eighteenth
centuries. A vision of secular knowledge in the service
of human rights and human progress, it was the West’s
greatest contribution to civilization. It launched the
modern era for the whole world; we are all its
legatees. Then it failed.!®
To support this view, Wilson cites the bloody nature of
political history during the birth of the modern era, and
also the subsequent fragmentation, rather than integration,
of knowledge in the Western world. The reasons for these
developments are complex, and comprehending them appears to
be significant for the future of our culture. A major factor
is that, while aiming at an encyclopedic breadth of
knowledge, Enlightenment thinkers still based their world
view on a Cartesian dualism, effectively banishing the
perspective of the Magical tradition. At the same time, “The
Enlightenment itself, however, was never a unified movement.

It was less a swift river than a lacework of deltaic streams

working their way along twisted channels.”!'°® The eventual

105 Edward O. Wilson, Consilience: The Unity of Knowledge
(New York: Alfred A. Knopf, 1998), p. 14.

1% 1bid., p. 21.
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result has been described by Edward Lowinsky, who wrote that
“the present era is characterized by a complete lack of any
philosophy which would bind together the multitude of
phenomena and of human activities into one meaningful
whole.”!%” One of the results of this fragmentation has been
the disappearance of musical cosmology from the mainstream

of Western thought.

It is, then, one of the great ironies of the history of
thought that the work of such men as Johannes Kepler and
Isaac Newton, whose lives were devoted to the demonstration
of the same Universal Harmony that formed the central motif
of Neo-Platonism and the magical tradition, should have led
eventually to the materialistic reductionism of the
twentieth century. Their impulse, as with Descartes, was to
eradicate outdated, superstitious thinking. Their approach
was to strive for a comprehensive view that balanced and
integrated diverse viewpoints. But however successful the
systems of thought they created, their vision was lost in

the more fragmented viewpoints of their followers. The

197 Edward E. Lowinsky, “Music History and Its Relation to
the History of Ideas,” Music in the Culture of the
Renaissance and Other Essays, ed. Bonnie J. Blackburn
(Chicago: University of Chicago Press, 1989), p. 3.
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result provided an impetus for the development of scientific
thought in its early years, but now the limitations of this
fragmented view are beginning to become apparent. “Among
scientists in particular,” writes the physicist Wolfgang
Pauli, “the universal desire for a greater unification of
our world view is greatly intensified by the fact that,
though we now have natural sciences, we no longer have a
total scientific picture of the world.”:°® With the
disappearance of a comprehensive world view, the discipline
of music has become far more restricted in its scope,
relinquishing its goal of comprehensive understanding. For
the most part, musica mundana and musica humana have
disappeared as legitimate areas of study, leaving musica
instrumentalis alone at the center of concern. Yet this
development is not without its critics. In particular,

Victor Zuckerkandl feels that something very important has

been lost:

Those who believe that music provides a source of
knowledge of the inner world are certainly not wrong.
But the deeper teaching of music concerns the nature
not of “psyche” but of “cosmos.” The teachers of
antiquity, who spoke of the music of the spheres, of
the cosmos as a musical order, knew this. A celebrated
English physician and scholar, who lived more than
three centuries ago,®® has left us the beautiful

“w

statement that melody, every melody, is “... an

%8 pauli, p. 209.

09 This refers to Robert Fludd.
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Hieroglyphical and shadowed lesson of the Whole World
and creatures of God.” Only a little more than a
century ago, Schopenhauer could still write: “A
correct, complete, and detailed explanation of music -
that is, a full restatement, in terms of concepts, of
what music expresses . . . would also be a sufficient
restatement and explanation of the world in terms of
concepts, or completely in harmony with such a
restatement and explanation and hence the true
philosophy.”'® Today we consume music in greater
quantities than any previous generation. But we no
longer know how to read what stands written. We have
forgotten the meaning of the characters.:':

Zuckerkandl is concerned here with the magical
tradition. Since the scientific revolution and the
Enlightenment, the magical tradition has largely been
discarded. By the seventeenth century, this tradition had
become filled with so many misconceptions and inaccuracies
that discarding it was necessary and appropriate. But Kepler
has a warning for us:

In 1610, the great astronomer Johannes Kepler published

a work that attempted to intervene in a public conflict

between a pastor who issued prognostications and a

physician who had attacked astrology. The title was:

A Warning to Sunday Theologians, Medical Men and
Philosophers. . . that They, while very Properly

Overthrowing Stargazing Superstition, do not Throw
out the Baby with the Bathwater and thereby

110 schopenhauer, The World as Will and Idea (Zuckerkandl’s
footnote).

111 yictor Zuckerkandl, Sound and Symbol: Music and the
External World (Princeton: Bollingen Press, 1973), pp. 147-
148.
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Unwittingly Injure Their Profession.'“

We will argue that a valuable baby was lost when the music
of the spheres bath water was thrown out and, while we have
no interest in the murky water, the baby itself should be
reclaimed, not only for the benefit of a deeper
understanding of music, but for a deeper understanding of
the universe. First, however, it is necessary go back in
time and examine the origins of the music of the spheres
tradition during an earlier watershed in the history of the

West.

112 Jeffrey Mishlove, The Roots of Consciousness (Tulsa,
Oklahoma: Council Oak Books, 1993), p. 65.
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CHAPTER II

THE GREEK SOURCES: ORPHEUS

The question of sources of the music of the spheres
tradition is a complex one. Most works on this subject, such
as those by Haar and James, begin their reviews with Greek
sources, but the idea of a musical cosmology appears to
spring from a matrix of ideas of more extreme antiquity.

By tracing the sequence of sources we can better see
the evolving nature of musical cosmologies and understand
the nature of the tradition when it was encountered, and
finally rejected, in the seventeenth century. To accomplish
this we will focus first on two early figures from Greece,
one mythic, the other semi-mythic--Orpheus and Pythagoras.
Then, briefly violating the needs of chronology, we will go
back in time to India, where the idea of a musical cosmology
is still preserved in a living tradition, as well as to
Egypt and China. All of these sources have recently been the
subject of new interpretations regarding their ontological
and epistemological significance. It will be mcst
interesting to see to what extent their original meaning has
been preserved within a modern, Western context.

We will begin by looking at the link between Greece and

the more ancient schools, the mystery religions that
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flourished throughout the Graeco-Roman world and epitomized

by the mythical figure of Orpheus.

Now 1’11 speak of Orfeo and his sad
fortunes --

Orfeo, whose singing could draw wild
beasts to follow,

great Pluto at his prayer subdued the

demons:
matchless in verse and music, noble

Orfeo.-

These verses from Monteverdi’s Orfeo follow closely on
those quoted at the beginning of Chapter I. It is no
accident that the story of Orpheus occupies the subject
matter of not one but all three of the first operas that
inaugurated the genre at the turn of the seventeenth
century. The underlying purpose of Giovanni Bardi, Girolamo
Mei, Vincenzo Galilei and the other Italian humanists of the
late Renaissance and early Baroque was to recapture the arts
of ancient Greece, and this purpose extended to the content,
as well as to the musical setting of their dramas. Thus

their interests extended to mythology, as well as to music,

! Quinci & dirvi d’Orfeo desio mi sprona

D’Orfeo che trasse al suo cantar le fere,

E servo fe l’Inferno & sue preghiere

Gloria immortal di Pindo e d’Elicona.

L’Orfeo: Favola in Musica, libretto by Alessandro Striggio,
English singing version by Anne Ridler, in Nicholas John,
ed. The Operas of Monteverdi (London: Calder Publications &
English National Opera, 1992), p. 35.
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and the Orpheus legend was well known to them from a variety
of sources. Indeed, the figure of Orpheus is a motif of

great antiquity and widespread influence (fig. 10).

Orpheus as Archetype

In the previous chapter, the Harmonie Universelle of
Marin Mersenne was discussed as an early attempt to apply
the scientific method to the study of music. Judging from
the frontispiece of the original edition, however (fig. 11),
it is evident that the magical roots of music extend even
into the dawning scientific age. An Orphic figure is seen
singing and playing upon a lyre, charming the birds and
beasts in the magical fashion described in many stories.
Such illustrations are not always directly related to the
content of the work in which they appear. Indeed, the book
by Franchino Gafori, whose frontispiece we examined in
Chapter I, deals with practical music making rather than
musical cosmologies. Similarly, Mersenne’s frontispiece,
like others of the period, could be considered merely
decorative; it is nevertheless an indication of the matrix
of ideas--whether inchoate or explicit--that helped to
establish the mind-set of Mersenne and the other thinkers of

his era, and against which their work must be understood. It
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is just one example of an extensive phenomenon reaching back
across many centuries.

The Orpheus motif is not limited to Greek mythology or
Baroque opera; it appears in one form or another from
antiquity to modern times. It is found in the bible in the
form of King David--the subject of the Mersenne
frontispiece; Virgil and Ovid both told the Orpheus story in
Latin verse; Orphic theology was an important influence on
early Christian theology via such figures as Clement of
Alexandria; and it entered Renaissance humanism after being
revived by Ficino in the fifteenth century. There are
numerous examples of the Orphic influence in European
poetry, from Spenser and Milton in England to Rilke in the
German romantic tradition. The name of Orpheus is kept
alive in the names of performance groups around the world,
and Orpheus is a common theme in iconography, as can be seen
in figs. 12 through 14b.

It is a remarkable range of influence for one figure to
exert, but Orpheus is more than that. A mythical figure has
an advantage over a historical one in compressing many
symbolic functions into one image. As poet, philosopher,
priest and musician, Orpheus is one of the most perfect
expressions, and certainly a major source, of musical

cosmology. But the Orphic legends are not only about Orpheus
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Fig. 12: Orpheus, anonymous,

seventeenth century



Fig 13 - Orpheus, Roelendt Savery,
London, National Gallery

1628
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Fig. 14a - Orpheus, attributed to Lucas
Jordan. Madrid, Prado

IR, PINEE . L e,

Giovanni Bellini,
Paris, Louvre

Fig 14b - Orpheus,
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himself; they are also linked to many corresponding

mythological archetypes.

The complex of motifs, themes, and fables we call ‘the
Orpheus myth’ is, apparently, of very ancient origin
and almost universal diffusion. Even among the American
Indians are many tales of the Orphic type, or various
Orphic types. Some Celtic folk-tales that entered Latin
culture in the Middle Ages bear the stamp of the same
ideas and experiences that are expressed in the
classical versions of the Orpheus myth, either because
the Celts were originally close neighbours of the
Thracians in central Europe or because the experiences
themselves are basic to humanity.-

Two Aspects of the Orpheus Legend

As Vicari explains, there are essentially two aspects
of the classical tale of Orpheus. The later, latinate aspect
deals with the heroic human figure venturing into the
underworld in search of Euridice after she suffers a fatal
snakebite. This is the story portrayed in Latin poetry by
Virgil and Ovid, in early seventeenth-century operas by
Rinuccini, Peri, Caccini, Striggio and Monteverdi and later
by Gluck, Calzabigi, Cocteau, and others. It is a story with
which many modern readers are familiar. By contrast, the
earlier version of the myth presents Orpheus as “a shaman-

theologian, musician of supernatural powers, and Great

° Patricia Vicari, “Orpheus among the Christians,” in John
Warden, ed., Orpheus: The Metamorphoses of a Myth (Toronto:
University of Toronto Press, 1985), p. 63.
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Initiator.”? In this capacity Orpheus provided the
inspiration behind the mystery cults that conveyed a series
of religious practices and mythological motifs into the
Greek world from more ancient sources.

The Orphic creeds are of particular importance to our
topic for two reasons. First, they establish the figqure of a
musician with magical powers as an essential source of the
Western tradition and an echo of more ancient sources. The
lyre with which Orpheus is typically pictured® reiterates
the motif of the vibrating string as an image of the order
implicit in the universe. At the same time, his prowess as a
singer also harks back to the ancient emphasis on the
integration of music and speech; we will encounter both of
these images again when we examine the Indian goddess
Saraswati. Vicari finds the classical view of Orpheus and
Euridice, as explained by the Roman writer Fulgentius,
reflecting these same motifs.

In his Mitologiae Fulgentius etymologizes ‘Orpheus’

from oraia phone, ‘best voice,’ and ‘Euridice’ from

eur dike, ‘profound judgement,’ and says that these

two symbolize the two aspects of song: the power of
the words to move the listener and the more mysterious

power of the harmony of the tones.®

3 Vicari, p. 64.

‘ In many images, particularly in the Italian Renaissance,
Orpheus is shown with a violin, lute, or lira da braccio.

5> Vicari, pp. 66-67.
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Fulgentius here presages the two themes mentioned by Gary
Tomlinson in Chapter I, “music's ethical power to affect
man's soul” and “the presence of harmony in the cosmos.”®
Apart from their contribution to these universal motifs,
however, Orphic creeds are of more direct, historical
importance to our theme; they formed the basis of the
Pythagorean brotherhood that flourished in southern Italy
beginning in the sixth century B.C.; they greatly influenced
Plato and later Greek writers; they transmitted the motif of
musical cosmology through several centuries, and into the

Western world.

The Orpheus Story

Orpheus was said to be the son of Oeagrus, King of
Thrace, and Calliope, one of the Muses. He was honored both
as the first poet and first inspired singer, and, according

to G. R. S. Mead,

« « « his whole life is the history of the results of
divine harmony. Lord of the seven-stringed lyre, all
men flocked to hear him, and wild beasts lay peacefully
at his feet; trees and stones were not unmoved at the
music of his heavenly instrument. The denizens of the
unseen world and the princes of Hades rejoiced at the
tones of his harp...

His master was Apollo; Apollo taught him the lyre.
Rising in the night he would climb the heights of

¢ See Chap. I, p. 4, note 3.
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Pangaeus to be the first to greet the glorious god of

day.’

This account is clearly mythical; did Orpheus also
exist as an historical personality? He is referred to by
Greek writers as a human prophet and teacher best known not
so much for his own life as for a body of writings, the
hymns and poems of Orpheus.® This legacy is by no means a
clearly understood one; it has survived only in fragments
that scholars have struggled to interpret for many years.
Whether these were actually written by Orpheus himself, for
example, has been the source of a dispute since the time of
Plato and Aristotle:

Regarding the origin of the Orphic poems the two

foremost authorities of classical Greece seem to have

been of different opinions. Plato, who often quoted the
poems and who attached great value to them, seems never
to have hesitated to attribute them to the singer under

whose name they went. On the other hand, according to a

statement by Cicero in a now lost treatise De

philosophia, Aristotle is supposed to have denied that

there ever existed a poet of the name of Orpheus:
Orpheum poetam docet Aristoteles nunquam fuisse.®

”G. R. S. Mead, Orpheus (London: John M. Watkins, 1965), p.
13.

® See Apostolos N. Athanassakis, ed. and trans., The Orphic
Hymns (Missoula, Montana: Scholar’s Press for the Society of
Biblical Literature, Graeco-Roman Religion Series, # 4,
1977) and M. L. West, The Orphic Poems (Oxford: Clarendon
Press, 1998).

® Gustaf Fredén, Orpheus and the Goddess of Nature
(G6teborg: GOteborgs Universitets Arsskrift, wvol. LXIV, No.
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But if the origin of the Orphic literature remains a problem
for philologists, scholars have, in M. L. West’s view,

achieved some “secure results.”

It has long been settled, for example, that the extant
Orphic Hymns were composed in the Imperial period, and
the Orphic Argonautica in late antiquity. But on many
more central questions opinions still vary widely. The
so-called Rhapsodic Theogony, much the longest and most
influential of all Orphic poems, but known to us only
in fragments, has been variously dated to the sixth
century BC, to the Hellenistic age, or even later.
Truly one can only speak of disorientation so long as
such a massive uncertainty remains unresolved.

To counteract such uncertainty, Fredén points out that it is
the influence of these ancient verses rather than their
authorship which is of vital importance. Comparing the
philological problems to those surrounding the books of

Moses, he argues that

. . .for thousands of years [... the books of Moses]
have been read and quoted and have influenced men’s
minds, as if they had been written by Moses himself at
the command of God. The same thing is true of the
Orphic writings. Whoever wrote them, they had their
authority by virtue of their connection with Orpheus’

name. !

6, 1958), p. 7. Cf. W. K. C. Guthrie, Orpheus and Greek
Religion, 2nd ed. (London, 1952), pp. 57ff.

¥ West, p. 1.

1 Fredén, p. 7.



97

The influence of these hymns, adding to the extensive
diffusion of the Orpheus myth cited by Vicari above, has
resulted in a delicate thread extending from the most
ancient times into the modern world, and reaching well
beyond the boundaries of Western culture. For example, the
Orpheus myth is often linked with the more ancient figure of

Dionysius, again through the archetypal nature of mythical

images:

The tale of Orpheus’ descent and successful ascent
repeats an ancient pattern of fertility myths, the
rescue of the Maiden of Kore from the dark realms of
death, which restores nature to life after a period of
barrenness. Ancient authors were quick to note the
similarity between Orpheus’s descent and that of
Dionysius, in one of his aspects a god of vegetation,
who descended to the underworld to raise up his mother
Semele, probably originally a goddess of the earth and

its crops.®

Dionysius (or Dionysus) is a figure of great importance
in Greek mythology but also provides a link with older
traditions. In his book Shiva and Dionysus, French
musicologist Alain Daniélou traces these links back mainly
to Indian, but also to Egyptian, sources. “The parallels
between the names and legends of Shiva, Osiris and Dionysus

are so numerous,” he concludes, “that there can be little

12 Charles Segal, Orpheus: The Myth of the Poet (Baltimore
and London: Johns Hopkins University Press, 1989), p. 9. Cf.
Guthrie (1952), p. 61.
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doubt as to their original sameness.”!® The reference to
Shiva extends our universal musical metaphor, as this
ancient deity is also one of the great mythical figures
associated with music as cosmology. In the ancient Indian
tradition, Shiva receives the knowledge of sound and music
from the creator, Brahma, and passes it on through the
goddess Saraswati to the first earthly musicians. In
describing the nature of Orpheus’s influence, Mead also
suggests links between Greek and other ancient sources.

Orpheus was to the Greeks what Veda Vyasa was to
the Hindus, Enoch to the Ethiopians, and Hermes to the

Egyptians. He was the compiler of sacred scriptures; he
invented nothing, he handed on. Orpheus, Veda Vyasa,
Enoch, Hermes and others, are generic names. Veda Vyéasa
means the ‘Veda-arranger’. It is said that the
hieroglyphical treatise on the famous Columns of Hermes

or Seth. . . was the source of the sacred science of
ancient Khem, and that Orpheus, Hesiod, Pythagoras and
Plato took therefrom the elements of their theology.
There was a number of Hermes, the greatest being called
Trismegistus, the ‘thrice greatest’, because he spoke
of the ‘three greatest’ powers that ‘veiled the one
Divinity’. We also learn from the MS. Of Lascaris that
there were no less than six Orpheis [sic] known to
antiquity.-?

Such a view goes furthest in placing Orpheus in that
category of ancient figures who may have existed in several

incarnations, such as Bharata, the writer of the great

3 Alain Daniélou, Gods of Love and Ecstasy: The Traditions
of Shiva and Dionysus (Rochester, Vermont: Inner Traditions
International, 1992), p. 50.

¥ Mead, p. 15.



99

Indian classic Natya Shastra. Typically, such a status
applies to figures who stand at, or close to, the origin of
a religious or philosophical tradition. Mead attempts to
clarify the Greek tradition as it emerges out of more
ancient schools by placing Orpheus into the context of
. « « what the Hindus call the Guruparampara chain, or
succession of teachers, as follows: In things
pertaining to theology there were in former times six
great teachers expounding similar doctrines. The first
was Zoroaster, the chief of the Magi; the second Hermes
Trismegistus, the head of the Egyptian priesthood:;
Orpheus succeeded Hermes; Aglaophamus was initiated
into the sacred mysteries of Orpheus; Pythagoras was
initiated into theology by Aglaophamus; and Plato by
Pythagoras. Plato summed up the whole of their wisdom
in his Letters.!®
Mead’s description goes well beyond any hint of historical
times. It also provides a link with Hermes Trismegistus and
other figures associated with the “magical” tradition that
was discussed in the previous chapter. The same problems
exist here in pinning down specific teachers, teachings, and
links of influence and transmission. But however tenuous
these links may be, there is considerable evidence of
Orpheus’s influence on later schools of thought; the fifth-

century neoplatonist Proclus states that “all the theology

of the Greeks comes from Orphic mystagogy, ”'® which Mead

15 Mead, p. 15.

6 Mead, p. 9.
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takes to mean initiation into the mysteries. Thomas Taylor,
the translator of Proclus’ On the Theology of Plato,
describes the changing nature of Greek theology through the
hands of successive teachers. In his view it was first
mystically and symbolically promulgated by Orpheus,
afterwards disseminated enigmatically through images by
Pythagoras, and in the last place scientifically unfolded by
Plato and his disciples--in which group Proclus presumably
placed himself.

There are problems for modern scholars in all of this.
Historical exactitude is always difficult to achieve when
penetrating so far back into antiquity. Moreover, as West
explains, the picture has been complicated by the myriad of
Orphic associations:

The magic of Orpheus’ song drew animals and trees; the

magic of his name has attracted a more unruly

following, a motley crowd of romantics and mystics, of
impostors and poetasters, of dizzy philosophers and
disoriented scholars. The disorientation of scholars is
understandable after so many centuries in which Orpheus
was all things to all men.!
Two things can be said with certainty, however. First, by
tracing the threads of the Orpheus legend back to the most

ancient times we move progressively from such mythical

figures as Siva, Dionysius and Orpheus to a semi-mythical

7 West, p. 1.



101
figure in Pythagoras, to clearly historical figures in Plato
and the neoplatonists. Pythagoras’ influence on Plato is not
disputed and, as explored below, a variety of sources
explicitly mention Pythagoras’ debt to Orphic teachings.
Second, whatever influence these teachings had on later
schools of philosophy or religion, it was conveyed through a
specific body of literature; even by the sixth century B.C.,
Orpheus was known purely by the poems that bear his name, by
the cosmology and cosmogony that were passed on by his
school, and by his method of expression through inspired
song.

Orpheus, of course, is not just theologus but theologus
poeta. He is the first poet to celebrate the mysterious
principles that underlie the universe. It is because he
is a poet, because he had skill and inspiration, that
he is able to understand and is privileged to tell of
these mysteries. . . . He is an artist and this world.
. «» 1s a work of art; he has privileged access to its
secrets and to the mind of its architect. Here myth and

pseudo-history come together; the singer with his lyre
is the one who understands cosmic secrets.*'®

Orpheus and Pythagoras

It can be seen from the above discussion that Orpheus
and his teachings are frequently linked with the figure of
Pythagoras. In fact, in a discussion of musical cosmology

and its sources the most important manifestation of Orphism

18 John Warden, “Orpheus and Ficino” in Warden, op. cit., p.
93.
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is in the thought of Pythagoras. It is a complex
relationship. For one thing, they were both attributed with
magical musical abilities. The second century C.E.
biographer Iamblichus recounts several instances where
Pythagoras influences birds and animals through the power of
his voice. In one story, he tames a bear in the region of
Daumia (fig. 16); in another, he speaks to an ox and
dissuades it from eating beans. In a third, he summons an
eagle from the sky. “Through such and similar occurrences,”
Iamblichus concludes, “Pythagoras demonstrated that he
possessed the same dominion as Orpheus over savage animals,
and that he allured and detained them by the power of his
voice.”*?

Such similarities between Orpheus and Pythagoras belong
to the mythical aspects of their respective stories, but
they are also linked through the transmission of ideas:;
Pythagoras’ biographers make many references to his debt to
Orphic thought. Iamblichus, for example, includes the
“Orphic followers” among the ancient schools that had helped

shape what he calls Pythagoras’ “divine philosophy.”-°® One

19 Tamblichus, “The Life of Pythagoras,” in Kenneth Sylvan
Guthrie, trans. and ed., The Pythagorean Sourcebook and
Library (Grand Rapids, Michigan: Phanes Press, 1987), p. 71.

20 Tamblichus, p. 95.
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Fig 15 - Pythagoras and the Daumian
Bear. From Stanley’s History of
Philosophy, 1687
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passage is particularly significant, although somewhat
fragmentary. Kenneth Sylvan Guthrie renders it as follows:

Pythagoras imitated the Orphic mode of writing, and
[pious] disposition, and the way they honored the Gods,
representing them in images and in brass not resembling
our [human] form, but the divine receptacle [of the
Sphere], because they comprehend and provide for all
things, being of nature and form similar to the
universe.-:
Here the influence of Orphic writings on the mode of
expression adopted by Pythagoras is seen to be of great
importance, as is the reference to his imitation of the
Orphic demeanor in worship and personal conduct (assuming
that the first “they” here refers to followers of Orpheus).
This passage also points to the transitional nature of the
Orphic mystery schools. More ancient cultures, such as those
of India and Egypt, are notable for the representation of
their deities in human and animal form. Here, however, we
read that Orphic lore adopted a more abstract form of
representation, with the end result that Pythagoras could
associate the gods with mathematical or geometrical forms
rather than with anthropomorphic or animalistic entities.
This subtle shift of emphasis demonstrates the gradual but

critical transition between the Eastern and Western approach

to knowledge and religious expression embodied by the

¢l Ibid.
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figures of Orpheus and Pythagoras and culminating in the
work of Copernicus and Kepler.?* The significance of number
in Pythagorean thought also appears to be derived directly
from Orphic sources. “From the writings of Orpheus,”
Iamblichus reports, “Pythagoras learned that the eternal
essence of Number is the source of immortality, and from
this he reasoned that the fundamental nature of the gods is
numerical.”-}

The significance of number is central to Pythagorean
thought, so the Orphic influence can be seen as essential.
This influence does not go in only one direction, however.
There appears to be a consensus among scholars of Greek
thought that Pythagoras contributed to the Orphic tradition

as well as drawing upon it. Fréden comments upon the

closeness of the two schools:

In early West Hellenic poetry he [Orpheus] seems to
have played a particularly important rdle, which is
only natural when we consider the close relationship
between Pythagorean and Orphic mysticism. Pythagoras
himself is said to have used the name of Orpheus as a

kind of pseudonym.*

> See Otto J. Brendel, Symbolism of the Sphere: A
Contribution to the History of Earlier Greek Philosophy
(Leiden: E. J. Brill, 1977).

23 Iamblichus, p. 101.

% Fredén, p. 5.
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Similarly, Mead relates that Pythagoreans partially revived
the Orphic brotherhood after their own disappeared, while
Plato was to incorporate aspects of Orphic mysticism into
his philosophy:
[French classicist] N. Fréret states that after the
dispersal of the Pythagorean School in Magna Graecia,
at the end of the sixth century B.C., the surviving
disciples attached themselves to the Orphic
Communities. . . This for a time vitalized the sacred
tradition, which was gradually growing fainter and
fainter, and in the days of Plato fell into much
disrepute. Then it was that Plato intellectualized it
as being the only way to preserve it from further
profanation. Thus it is that Plato in Greece did for
the theology of Orpheus what Shankarachadrya in India
did for the theosophy of the Upanishads.-®
The reference to Shankardchadrya is an interesting one,
as is the general parallel that Mead draws between the
Indian and Greek traditions. Earlier, he compared Orpheus
with Veda Vyasa, the semi-mythical figure credited with
arranging the four Vedas into their accepted form and with
writing the Mahabharata with the help of the elephant-headed
deity Ganesha. By contrast, Shankara, sometimes known as
Shankardchédrya, is a clearly historical figure who lived
from 686 to 718 C.E. and does indeed occupy in the Indian

tradition a position similar to that of Plato in Greece. For

if all Western philosophy, as Whitehead suggested, is

25 Mead, pp. 22-23.
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nothing but a footnote to Plato, it is equally fair to see
Shankara as the source of the tradition that lies at the
heart of modern Hindu philosophy and theology. (Shankarad is
credited with restoring the truths of his tradition after it
was challenged by the influence of Buddhism. By contrast,
Plato’s role was to preserve what had been an oral tradition
by committing it to writing.)

Returning to the relationship between Orpheus and
Pythagoras, a major source of information comes from
Herodotus, who speaks explicitly of a connection between
Orphism and Pythagoreanism. Herodotus “contributes not only
an indication that Orphism is connected with Dionysius, but
a theory about its origin, namely that it comes from
Pythagoras, who got his teachings from Egypt.”-® The
relationship between Pythagoreanism and Orphism is summed up
by Burkert, with due caution about modern interpretations:

Thus the oldest sources show Pythagoras, unlike

Orpheus, as a tangible personality of the historical

period, but their doctrines as connected or even

identical. There is no support in these sources for the
modern attempts to discern a difference in doctrine
between Orphism and early Pythagoreanism. It is only
too easy for modern notions to intrude. If one
believes, with Nietzsche, in a primal opposition of

“Apollonian” and “Dionysian,” then Pythagoras and

Orphism must stand in the same polar relationship; and
if, under the influence of later evidence, one regards

26 Walter Burkert, Lore and Science in Ancient
Pythagoreanism, trans. Edwin L. Minar, Jr. (Cambridge:
Harvard University Press, 1972), p. 128.
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the philosophy of number and the foundation of exact
science as the essential ingredient of Pythagoreanism,
the antithesis of Apollonian and Dionysian mysticism
fits in very nicely. We must bear in mind, however,
that as the Greeks thought of them, Apollo and
Dionysius were brothers; the supposed clear
differentiation of Pythagoreanism from Orphlsm is
simply not attested to in the oldest sources.-

The relationships mentioned here, between Orpheus and
Dionysius on the one hand and between Pythagoras and Apollo
on the other, are more direct than metaphorical, as Orpheus
was associated with the Dionysian mysteries whereas
Pythagoras, as we will see below, is linked very clearly
with Apollo; indeed, he was held to be Apollo’s son in one
legend. However, Orpheus was clearly associated with both
Dionysius and Apollo and incorporates elements of both
archetypal figqures in his persona and his school. In the
Birth of Tragedy Nietzsche describes this dichotomy,
emphasizing the balance between the apollonian and dionysian
influences as the source of greatness in Greek culture. This
balance finds expression in the figure of Orpheus. I will
also argque that Pythagoras represents a balanced viewpoint,
parallel to the balanced picture of the world that Kepler
and Newton were to strive for in later times. Such a view

also suggests a most important influence on the way

Pythagorean thought was to develop. And it is with the

2’ Burkert, pp. 131-2.
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figure of Pythagoras that the story of musical cosmology

next appears.
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CHAPTER III

THE GREEK SOURCES: PYTHAGORAS

In the first century C.E., the Roman poet Ovid wrote

the following verses:

There was a man here [Pythagoras], a Samian by birth,
but he had fled forth from Samos and its rulers, and
through hatred of tyranny was living in voluntary
exile. He, though the gods were far away in the
heavenly regions, still approached them with his
thought, and what Nature denied to his mortal vision he
feasted on with his mind’s eye. And when he had
surveyed all things by reason and wakeful diligence, he
would give out to the public ear the things worthy of
their learning and would teach the crowds, which
listened in wondering silence to his words, the
beginnings of the great universe, the causes of things
and what their nature is: what God is, whence come the
snows, what is the origin of lightning, whether it is
Jupiter or the winds that thunder from the riven
clouds, what causes the earth to quake, by what law the
stars perform their courses, and whatever else is
hidden from men’s knowledge.!

On the west portal of Chartres Cathedral, among the
icons of the Christian tradition, we find a figure crouched
over a musical instrument, engrossed in tuning (fig. 16).
The figure is the same as that described above by Ovid in

his Metamorphoses. He can also be seen in writing in a book

! ovid, Metamorphoses, Book XV, verses 60-72. Frank Justus
Miller, trans. (Cambridge, MA: Harvard University Press,
1976), p. 369.
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Fig 16 - Pythagoras, West Portal,
Chartres Cathedral, 12°* Century
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in Raphael’s famous painting the School of Athens (fig. 17).
This is Pythagoras of Samos, the first truly historical
representative of the magical tradition after the more

shadowy, mythical figures at its source.

The Life of Pythagoras

Like Kepler over two thousand years later, Pythagoras
represents a true watershed in the history of the West. In
this case, however, the stream that flows out of the
watershed is Western thought in its earliest formulation,
while flowing into it we find a multitude of influences from
the ancient and Eastern worlds. The idea of a watershed
comes from Arthur Koestler. He applied it to the work of
Kepler, but he uses a different image for Pythagoras, one
that resonates with our musical theme:

The sixth century scene evokes the image of an

orchestra expectantly tuning up, each player absorbed

in his own instrument only, deaf to the caterwaulings
of the others. Then there is a dramatic silence, the
conductor enters the stage, raps three times with his
baton, and harmony emerges from the chaos. The maestro
is Pythagoras of Samos, whose influence on the ideas,

and thereby on the destiny, of the human race was
probably greater than that of any single man before or

after him.°

2 Arthur Koestler, The Sleepwalkers (New York: Macmillan,
1968), p. 25.
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Fig 17 - Pythagoras, Raphael, School
of Athens, 1509-1510, detail
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Many miracles have been attributed to Pythagoras, to
the extent that his classical biographies, particularly
those by the Neoplatonic philosopher Porphyry (c. 233-c. 305
C.E.), a student of Plotinus, Porphyry’s own student,
Iamblichus (c. 250- c. 325 C.E.), and the third-century C.E.
writer Diogenes Laertius, have been labeled hagiographies by
modern commentators. Yet Koestler, writing in the twentieth
century, claims more than mere miracles for Pythagoras. To
what can we attribute this extraordinary range of influence?

To make such a contribution to world history,
Pythagoras must have been a personality possessed of true
genius, an attribute he shared with several of his
contemporaries. “In Confucius, Buddha, Zoroaster, Lao-tse,
the Jewish prophets, the Greek poets, artists, philosophers
and scientists, the sixth century B.C. reaches a zenith of
human achievement.”?® But this, in itself, is not sufficient
to explain Pythagoras’ influence. It is also necessary to
consider the source of the enormous range of knowledge that
he acquired during the extensive travels that occupied his
early years, and through which he absorbed the essence of
many ancient traditions. “While accounts of his travels
differ,” writes Manley Hall, “historians agree that he

visited many countries and studied at the feet of many

3 Bernard Grun, The Timetables of History (New York: Simon &
Schuster, 1975), p. 10.
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masters.”* Julius Portnoy emphasizes the Egyptian influence

on Pythagoras’ thought:

There is great reason to believe that Pythagoras
traveled in Egypt studying the sciences and musical
philosophy of the Pharaohs, just as the historian
Herodotus did in the fifth century. Pythagoras probably
came back to Greece with some elementary acoustical
theories as well as definite ethical beliefs concerning
music which he acquired from the Egyptian priesthood.
He began to teach that mortal music was an earthly
prototype of the celestial harmony of the spheres.°

While Pythagoras’ visit to Egypt was of enormous
importance in the development of his thought, it is
generally accepted that he visited other parts of the
ancient world and absorbed other traditions of knowledge,
particularly that of Babylon, but also, possibly, of India.
Porphyry reports:

As to his knowledge, it is said that he learned the

mathematical sciences from the Egyptians, Chaldeans,

and Phoenecians; for of old the Egyptians excelled in
geometry, the Phoenecians in numbers and proportions,
and the Chaldeans in astronomical theorems, divine

rites, and worship of the Gods; other secrets
concerning the course of life he received and learned

from the Magi.®

" Manly P. Hall, Masonic, Hermetic, Cabbalistic and
Rosicrucian Symbolic Philosophy (San Francisco: H. S.
Crocker & Co., 1928), p. 65.

® Julius Portnoy, The Philosopher and Music: A Historical
Outline (New York: The Humanities Press, 1954), p. 8.

¢ Porphyry, The Life of Pythagoras, in Guthrie (1987), p.
124. This is the only surviving fragment of Porphyry’s
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The exact nature and extent of Pythagoras’ travels,
like many details of his life, are disputed by scholars. The
precise locus of his study seems unimportant, however, if
"there is good reason to suppose that in earliest antiquity
there existed an intellectual continuum stretching
throughout Asia, even into China, and that the wall between
East and West was erected at a later date,"’ as this would
suggest that Pythagoras would have been in contact with
essentially similar knowledge in any of the ancient centers
of learning he was able to visit. Similarly uncertain is the
correct attribution of Pythagorean teaching. Little, if any,
biographical information about Pythagoras himself is
completely reliable, and information about his teaching is
interspersed with biographical accounts in the ancient
sources. The tendency of ancient writers is to attribute
much to Pythagoras which could have come from other members
of his school. As a result, many scholars, following the
practice of Aristotle, have tended to refer the matrix of
Pythagorean teaching to the Pythagoreans, or the school of
Pythagoras, in a manner similar to the attribution of

painting to the “School of Raphael” or “School of

History of Philosophy in four books.

7 Jamie James, The Music of the Spheres (New York: Grove
Press, 1993), p. 26.
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Leonardo.”® While confirming this tendency among scholars,
Burkert also confirms both Pythagoras’ travels and his
importance in transmitting Eastern and/or ancient wisdom to
the West.
The opinion is widespread that Pythagoras himself, who
is supposed to have traveled to the East, brought this
astronomical knowledge back to Greece with him and
passed it on through his school. In fact, he is thought
of as the most important link in the transmission of
oriental science to the Greeks. More cautious scholars
are more likely to speak not of Pythagoras, but of the
early Pythagoreans, who are supposed to be the only

Greeks before Philolaus to have any advanced
astronomical knowledge.?’

The Pythagorean Teachings

While the knowledge Pythagoras absorbed was, most
probably, extremely ancient, and his presentation of it was
in a form remote to contemporary sensibilities, it is widely
agreed that his teachings contained several ideas which are
absolutely fundamental to Western thought, and that without
them our tradition would never have taken the form with

which we are familiar. An assessment of the influence

® As a case in point, the portrait of Gafori at fig. 6 is
attributed to the “School of Leonardo.”

® Walter Burkert, Lore and Science in Ancient
Pythagoreanism, trans. Edwin L. Minar, Jr. (Cambridge:
Harvard University Press, 1972), p. 316.
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Pythagorean thought has had on the West, and the importance

of comprehending it, comes from S. K. Heninger:

Pythagorean doctrine was all-inclusive in its intention
and all-permeative in actual effect, and in some fields
it retained its potency until well into the modern
period. The notion of cosmic order and its corollaries,
perhaps better known as universal harmony, stemmed from
the school of Pythagoras in the sixth century B.C. It
flourished throughout the classical period (most
notably in the Academy of Plato and in the Roman circle
of Neoplatonists around Plotinus), cross-pollinated
with Stoics and Peripatetics, scattered seed as far
abroad as the Hermeticists and the Cabalists and the
Syrian syncretists and St. Augustine, and came to full
bloom in the renaissance. . . . Pythagorean cosmology,
though withered, did not die until the acceptance of
Newtonian science and Humian philosophy. . . . In the
meantime, however, the cosmic order first propounded by
Pythagoras had provided the stimulus and the cohesion
for the best Western thought through all the
intervening centuries. And it must be mastered, I
believe, if we wish to comprehend the art of those

centuries.®?

Alfred North Whitehead, himself a mathematician, emphasizes

Pythagoras’ focus on number:

Pythagoras is said to have taught that the mathematical
entities, such as numbers and shapes, were the ultimate
stuff out of which the real entities of our perceptual
experience are constructed. As thus baldly stated, the
idea seems crude, and indeed silly. But undoubtedly, he
had hit upon a philosophical notion of considerable
importance; a notion which has a long history, and
which has moved the minds of men, and has even entered
into Christian theology. About a thousand years
separate the Athanasian Creed from Pythagoras, and
about two thousand four hundred years separate

1 5.K. Heninger, Jr., Touches of Sweet Harmony: Pythagorean

Cosmology and Renaissance Poetics (San Marino, CA:
Huntington Library, 1974), pp. 15-16.
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Pythagoras from Hegel. Yet for all these distances in
time, the importance of definite number in the
constitution of the Divine Nature, and the concept of
the real world as exhibiting the evolution of an idea,
can both be traced back to the train of thought set
going by Pythagoras.®

Daniel Boorstin echoes Whitehead while giving greater
emphasis to the musical aspect of Pythagoras’ discoveries:

None of Pythagoras' own work has survived, but the

ideas fathered on him by his followers would be among

the most potent in modern history. Pure knowledge, the

Pythagoreans argued, was the purification (catharsis)

of the soul. This meant rising above the data of the

human senses. The pure essential reality, they said,
was found only in the realm of numbers. The simple,
wonder ful proportion of numbers would explain the
harmonies of music which were the beauty of the ear.

For that reason they introduced the musical terminology

of the octave, the fifth, the fourth, expressed as 2:1,

3:1 and 4:3.%

The common ground shared by these writers is the
importance of mathematics, or more accurately perhaps, of
number, to the thought of the Pythagoreans. Such doctrines
represent a fundamental break with previous Greek thought.
In their attempts to move beyond traditional mythologies to
a rational account of nature, the earliest Greek

philosophers sought one essential principle or element as

the basis of the phenomenal universe. Thales believed this

1 Alfred North Whitehead, Science and the Modern World
(Cambridge: Cambridge University Press, 1928), pp. 27-28.

12 paniel Boorstin, The Discoverers (New York: Random House,
1983), p. 298.
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element to be water; Anaximenes suggested air; and
Heraclitus, fire. Empedocles combined these views, holding
that all substances are composed of four elements--air,
earth, fire, and water--while Anaximander suggested that a
self-existent but vaguely defined entity beyond sense
perception was the source of phenomena. As we have already
seen, however, the Pythagorean view, derived from the Orphic
teachings, is that the essential component of phenomena is
number. Heninger puts this view directly: “The primary tenet
of Pythagorean doctrine -- indeed, what gave it a unique
orientation -- was the belief that numbers are the ultimate
constituents of reality.”*! The most famous statement of

this doctrine comes from Aristotle:

. . . the Pythagoreans, as they are called, devoted
themselves to mathematics; they were the first to
advance this study, and having been brought up in it
they thought its principles were the principles of all
things. Since of these principles numbers are by nature
first, and in numbers they seemed to see many
resemblances to the things that exist and come into
being--more than in fire and earth and water . . .
Since, again, they saw that the modifications and the
ratios of the musical scales were expressible in
numbers; since, then, all other things seemed in their
whole nature to be modeled on numbers, and numbers
seemed to be the first things in the whole of nature,
they supposed the elements of numbers to be the
elements of all things, and the whole heaven to be a
musical scale and a number.!

3 Heninger, p. 71.

¥ Aristotle, Metaphysics, 1-5, 985b-986a, in Complete Works
of Aristotle, Jonathan Barnes, ed., Bollingen Series LXXI-2
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Aristotle disagrees with this viewpoint, but the Pythagorean
view is echoed by other ancient writers such as Theon of
Smyrna, who described numbers as “. . .the principle,
fountain, and root of all things . . . that which before all
things exists in the Divine mind; from which and out of
which all things are digested into order.”'s

This idea, in a modified form, has emerged in the
contemporary scientific paradigm as a key theme. For however
pragmatic scientific thought may appear to be, however much
it may appear to be based on the mechanistic model, the
power to describe reality and, indeed, to manipulate the
world, rests on an essentially mystical core--the still
unexplained correlation between the essentially mental
constructs of mathematics and the objective manifestations
of the physical universe. It is this correlation that Eugene
Wigner calls “The Unreasonable Effectiveness of
Mathematics.”!®* Other mathematicians and physicists share

his view, as William Irwin Thompson points out:

(Princeton: Princeton University Press, 1984), Vol. 2, p.
1559.

15 Thomas Stanley, The History of Philosophy, 2 vols.
(London, 1656-60), p. 523.

¢ Eugene P. Wigner, “The Unreasonable Effectiveness of
Mathematics in the Natural Sciences,” in Symmetries and
Reflections (Bloomington: Indiana University Press, 1967),
pp. 222-237.
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If you listen to Werner Heisenberg lecturing about
Pythagoreanism in his own work on the quantum theory,
you will hear him emphasize that the basic building
blocks of nature are number and pattern, that the
universe is not made out of matter but out of music.

The historians of science I worked with in the

University regarded Pythagoras as a magician, a

shamanistic madman from the cults of the Near East; Yet

both Whitehead and Heisenberg regarded him as a genius
of the highest order who laid the foundation upon which
our entire Western civilization is based.’

These foundations of our civilization emerged at a time
of considerable intellectual tumult, and it was Pythagoras’
great contribution to bring order out of the enormous
diversity of thought prevalent at the time. Thus it is that
Arthur Koestler speaks of him as bringing harmony out of
chaos and why he is so often depicted with the tools and

instruments of music and mathematics (fig. 18).

Harmonia and Kosmos

Koestler’s words are well chosen. Pythagoras’ teaching
did indeed bring harmony from chaos in more ways than one.
Indeed, it was the very concept of harmony that formed the
central organizing principle of his thought, a concept of
great profundity that reflects the influence of Orphism in
its emphasis on balance between seemingly opposing

viewpoints. In fact, the concept goes beyond this; at its

7 William Irwin Thompson, Darkness and Scattered Light
(London: Anchor Books, 1978), p. 110.
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Fig 18 - Pythagoras, J. A. Knapp
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essence, the term harmonia signifies far more than the
modern English word harmony can convey. While eventually it
did take on the meaning of a musical scale or mode or, as in
Plato, the metaphorical idea of harmony in a broader sense,
the Greek root of the word refers to carpentry, or
shipbuilding, and signifies the making of a joint, i.e.,
bringing together disparate elements to make a whole.
Research currently underway at Oxford university*® links

this term with the Sanskrit word yoga, the etymology of
which parallels that of harmonia in Greek, through a rcot
that gives us the English word yoke, a parallel that has
suggested other similarities between the two traditions that
can be revealed through etymology.

Harmonia is one of many terms that have lost
considerable levels of meaning through time and translation.
Another example is the word cosmos, said to have been coined
by Pythagoras himself. Like harmonia, the Greek kosmos also
implies harmony, in the sense of orderliness, but also
beauty. Gregory Vlastos explains:

In English kosmos is a linguistic orphan, a noun

without a parent verb. Not so in Greek which has the

active, transitive verb, kosmed: to set in order, to
marshal, to arrange. . . not just any sort of

18 John Curtis Franklin, Harmony and Indo-European
Cosmology, Ph.D. Dissertation, in progress, Oxford
University.
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arranging, but one that strikes the eye or the mind as
pleasingly fitting: as setting, or keeping, or putting
back, things in their proper order. There is a marked
aesthetic component here, which leads to a derivative
use of kosmos to mean not order as such, but ornament,
adornment; this survives in the English derivative,
cosmetic, which, I dare say, no one, without knowledge
of Greek, would recognize as a blood-relation of
cosmic. In the Greek the affinity with the primary
sense is perspicuous since what kosmos denotes is a
crafted, composed, beauty-enhancing order.??

Clearly, we have lost these dimensions of meaning;
notwithstanding poetic expressions of awe by contemporary
scientists, the modern definition of cosmos, while it
retains some sense of order,-° has lost the aesthetic value,
while the latin mundus has given us the word “mundane,” in
many ways the direct opposite of Pythagoras’ kosmos. It is,
in a sense, the value of harmonia that would need to be
added to the contemporary notions of cosmos or universe to
bring its meaning close to the Pythagorean form.

With the loss of its meaning, the concept of harmonia
is in danger of losing its place as the central concept in
Pythagorean thought. The inevitable result has been the

fragmentation of his world view, and fragmentation leads to

misinterpretation. This is brought out by Francis Cornford.

19 Gregory Vlastos, Plato’s Universe (Seattle: University of
Washington Press, 1975), p. 3.

20 wrhe orderly systematic universe.” Webster’s New Ideal
Dictionary (Philippines: G. & C. Merriam, 1978), p. 112.
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Pythagoras is sometimes described in histories of
philosophy as a man who had two separate interests--a
religious reformer, who taught the doctrine of
transmigration and instituted a cult society, and a man
of science who did much to lay the foundations of
mathematics, that is to say of arithmetic, geometry,
astronomy and music. Transmigration was, until very
recent times, regarded by most modern Europeans as a
rather crude and barbaric form of the doctrine of
immortality. Also, it is not at once obvious to our
minds that there is any connection between the
immortality of the soul and mathematics. So the
historian was disposed to dismiss the religious
Pythagoras with brief and apologetic notice, and to
concentrate on the scientific Pythagoras and his
mathematical doctrine that the essential reality of
things is to be found in numbers. But that is not the
way to understand a great philosopher’s apprehension of
the world. The vision of philosophic genius is a
unitary vision. Such a man does not keep his thought in
two separate compartments, one for weekdays the other
for Sundays. We begin to understand Pythagoras when we
see that the two sides of his philosophy meet in the
conception of harmony--a conception that has a meaning
both in the spiritual and the physical world. And the
germ of this philosophy was a discovery in the field,
not of arithmetic or geometry, but of music.-:

Pythagoras and the Laws of Music

It should be of enormous interest to many musicologists
to find a link between the strands of thought that gave rise
eventually to science, indeed to the whole of Western
history, and discoveries in the theory of music. Such a link
is found in the reports of Pythagoras’ insights into the

fundamental laws of music. There are a number of different

21 F.M. Cornford, Before and After Socrates (Cambridge:
Cambridge University Press, 1966), pp. 65-66.
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aspects to this. Some of Pythagoras’ involvement with music
is of a “mystical” nature, belonging clearly to the magical
tradition, to use Hugh Kearney’s term. However, it also
deals with the discovery of the musical intervals and their
mathematical relationships--a story of empirical observation
and scientific experiment belonging to the mechanistic
tradition. The resulting suggestion is that Pythagoras was
not limited to either of these approaches but, like Kepler
two millennia later, sought to bridge the gap between them.

Certainly, in their discussion of his approach to
music, Pythagoras’ biographers emphasize his magical
approach. In a lengthy passage,-- Iamblichus tells us that
Pythagoras possessed what have been termed “super-sensory”
abilities that enabled him to perceive directly the music of
the spheres.

Not through instruments or physical voice-organs did

Pythagoras effect this; but by the employment of a

certain indescribable divinity, difficult of
apprehension, through which he extended his powers of
hearing, fixing his intellect on the sublime symphonies
of the world, he alone apparently hearing and grasping
the universal harmony and consonance of the spheres,

and the stars that are moved through them, producing a

melody fuller and more intense than anything effected
by mortal sounds.-?

Similarly, Porphyry reports that:

2 Iamblichus, pp. 72-73.

N
(]

Iamblichus, p. 72.
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He himself could hear the Harmony of the Universe, and
understood the universal music of the spheres, and of
the stars that move in concert with them, and which we
cannot hear because of the limitations of our weak
nature.-?

But there is more to this ability; it is practical as
well as mystical, inasmuch as Pythagoras put his perceptions
to good use. “He soothed the passions of the soul and body,”
says Porphyry, “by rhythms, songs and incantations. These he
adapted and applied to his friends.”-* Iamblichus goes
further, describing in some detail how Pythagoras
transformed his perceptions of, to use Boethius’
terminology, musica mundana into specific melodies and
rhythms, through which he “obtained remedies of human
manners and passions, and restored the pristine harmony of
the faculties of the soul.”?® He is thus creating musica
instrumentalis, as a mirror of musica mundana for the
express purpose of bringing about musica humana. Iamblichus
describes Pythagoras’ practices of prescribing specific
melodies for specific ailments, as well as various kinds of

emotional disturbances, in a way that anticipates Plato’s

description of the ideal use of music in his Republic. It is

*% Porphyry, in Guthrie (1987), p. 129.
3 Ibid.

26 Tamblichus, p. 72.
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also noteworthy, as Iamblichus relates, that Pythagoras
designated specific melodies for the different seasons and
times of day’ in a way that suggests the time theory of
performance of ragas in the classical music of India.

There is a further parallel with Indian tradition here.
It has been clearly understood for centuries, and verified
scientifically in recent years,-® that the practice of yoga
brings about enhanced perception through the refinement of
the physiology. Iamblichus makes a similar observation about
Pythagoras, attributing his “. . . peculiar and
exceptionally accurate method of seeing, hearing and
understanding”-? to the “. . . peculiar organization of
Pythagoras’ body, far finer than that of any other man.”*°¢
All of this places Pythagoras squarely within the magical
tradition, reflecting the teachings of the ancient wisdom
traditions that provided the basis of his education.

But Pythagoras’ approach has further dimensions; he
demonstrates that he was a scientist as well as a mystic,

providing what is perhaps the first link between ancient and

7 Iamblichus, p. 85.

#® gee David W. Orme-Johson et al., eds., Scientific
Research on the Transcendental Meditation Program: Collected
Papers(Seelisberqg, Switzerland: MERU Press, 1977).

# Iamblichus, p. 73.

¥ Ibid.
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modern modes of thought. Although they have much to say
about his superhuman powers, Pythagoras’ biographers also
report that Pythagoras was not entirely satisfied with
direct perceptual access to universal harmony. The
commentators give no explicit reason for this. We can
conjecture that as the leader of a school, responsible for
passing on knowledge to others, he wished to establish the
principles of harmony and consonance on a systematic basis,
through the use of reason, based on empirical observation,
thus making them equally accessible to his disciples. On
this point Iamblichus is silent. When we turn to Boethius,
however, a possible rationale is given.

In the De institutione musica, we find one section
preceded with this rubric: “Not all judgment ought to be
given to the senses, but reason ought more to be trusted.
Concerning the deception of the senses in this matter.”**:

Here Boethius argues that the senses alone are not
sufficient to gain complete knowledge, not only of music but
of any subject, unless supported by the use of reason. His
argument, basically derived from his translation of

Nichomachas, runs as follows:

We propose, concerning these matters, that we should
not grant all judgment to the senses--although the
whole origin of this discipline is taken from the sense

31 Boethius (1989), Book I, Section 9, p. 16.



131

of hearing, for if nothing were heard, no argument
whatsoever concerning pitches would exist. Yet the
sense of hearing holds the origin in a particular way,
and, as it were, serves as an exhortation; the ultimate
perfection and the faculty of recognition consists of
reason, which, holding itself to fixed rules, does not
falter by any error.

But what need is there to speak at length
concerning the error of the senses, when this same
faculty of perceiving is neither equal in all persons
nor equal in the same person at all times? Anyone who
aspires to search for truth would to no purpose trust
wavering judgment. For this reason the Pythagoreans
follow a certain middle path. They do not yield the
whole of judgment to the ears, yet certain things are
not investigated by them except through the ears. The
Pythagoreans estimate consonances themselves with the
ear, but they do not entrust the distances by which
consonances differ among themselves to the ears, whose
judgments are indecisive. They delegate the
determination of distances to rules and reason--as
though the sense were something submissive and a
servant, while reason is a judge and carries authority.

Although basic elements of almost every
discipline--and of life itself--are introduced through
the impression of the senses, nevertheless there is no
certain judgment, no comprehension of truth, in these
if the arbitration of reason is lacking.?*

Of significance here is Boethius’ characterization of
Pythagorean thought as a “middle path,” balancing empirical
and rational approaches to the development of music theory,
particularly when seen against the background of the
“mystical” powers described by Iamblichus. This suggests an
epistemology based on a balancing of the three strands
described by Kearney. So it is that Pythagoras is seen

pondering a way to integrate these approaches.

2 Boethius (1989), Book I, Section 9, pp. 16-17.
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Pythagoras and the Blacksmiths

The foregoing leads us to a famous story about
Pythagoras which has been repeated and represented numerous
times throughout classical, medieval and renaissance
literature and iconography. It appears in Iamblichus,*
Nicomachus, ** Macrobius, ** and Boethius,* is illustrated in
the Theorica musice of Gafori (fig. 19), and can be seen in
the Temple of Music of Robert Fludd.‘’ The story is
apocryphal; no one can attest to its historical accuracy.
The same can be said of other famous stories, however; no
apple ever fell on Newton’s head; Martin Luther probably did

not nail his theses to any church door, and so on. But the

** Iamblichus, “The Life of Pythagoras,” in Kenneth Sylvan
Guthrie, trans. and ed., The Pythagorean Sourcebook and
Library (Grand Rapids, Michigan: Phanes Press, 1987), pp.
86-88.

3 Encheiridion harmoniké@s, trans. with commentary, by
Flora Levin as The Manual of Harmonics (Grand Rapids,
Michigan: Phanes Press, 1994), Chap. 6, pp. 83-86.

3% Macrobius, Commentarii in Somnium Scipionis, trans. by
William Harris Stahl as Commentary on the Dream of Scipio
(Columbia University Press, 1990), Book Two, Chap. I, pp.
185-189.

% De institutione musica, trans. by Calvin M. Bower as The
Fundamentals of Music, Claude V. Palisca, ed. (New Haven &
London: Yale University Press, 1989), Book I, sections 9-11,
pp. 16-19.

¥ see fig. 4, p. 1l6.
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principles displayed are still critical components of our
culture, even if their sources are mythical rather than
historical.

In most versions, the story begins as Pythagoras is
considering how to integrate the knowledge of music.
“Once as he was intently considering music,” Iamblichus

reports, he was

w .reasoning with himself whether it would be

possible to devise some instrumental assistance to the

sense of hearing so as to systematize it, as sight is

made precise by the compass, rule and telescope,® or

touch is made reckonable by balance and measures.?*®

As he was considering these things, Pythagoras happened
to pass by a blacksmith's shop where he heard the sound of
hammers beating out a piece of iron on an anvil. He was
struck by the fact that some of the sounds made by the
hammers seemed to be in harmony with each other; he

recognized intervals of the octave, the fifth, and the

fourth. He also noted that “the sound between the fourth and

*® While telescopes, as such, did not exist in the sixth-
century B.C.E., Guthrie has chosen to use a modern term for
what Thomas Taylor renders as “dioptric instrument.” See
Thomas Taylor, Iamblichus’ Life of Pythagoras (London: The
Author, 1818), p. 84.

¥ Iamblichus, p. 86.
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Fig 19 - Pythagoras and the Hammers
Gafori, 1492
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the fifth, taken by itself, was a dissonance, and yet
completed the greater sound among them.”*

“Delighted, therefore, to find that the thing he was
anxious to discover had by divine assistance succeeded, ”i*
Pythagoras went into the blacksmith’s shop in order to seek
out the basis of this phenomenon, a task that required him
to perform some distinctly scientific experiments, perhaps
the first of their kind. He carefully observed the activity
of the smiths and the sounds that came from the blows of
each hammer. He had the smiths change hammers, their way of
striking the anvils, the position of the iron being worked,
and so forth. Noting that none of these things changed the
sounds being produced, he removed the heads from the hammers
and weighed them. And here was the revelation! The harmony
of the tones corresponded to the proportion of the weights!

At this point, the story becomes rather muddled,
getting involved in some aspects of acoustics that the
classical writers are unable to present accurately.’- What
emerges, however, is a picture of Pythagoras returning to

his workshop and carrying out further experiments to

i Ibid.
i1 Ibid.

¥ For example, the writer describes weights being used to
change the pitch of a string where a change of pitch can
only be proportional to the square of the weight.
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substantiate his initial insight. We hear of him working
with stretched strings, lengths of pipe, bells, monochords,
triangles, and the like. (See fig. 20.) The results of this
activity are precisely what scientific experimentation is
supposed to test, namely, whether a theory, or initial
finding, is found to be universally applicable. In this
case, the empirical evidence supported Pythagoras initial
finding; the relationships between the ratios, the musical
intervals and the physical media held true in every
instance. The octave is always found in the 2:1
relationship--whether in the length of strings or columns of
air or whatnot. It is a universal relationship, as are the
other musical intervals. This conclusion, expressed in its
simplest form, is a sequence of numbers: 6, 8, 9, 12. These
are the weights of the original hammers in the story and
represent the smallest whole numbers that express the basic
relationships Pythagoras had discovered, 1:2, 2:3 and 3:4,

or, in musical terms, the octave, fifth and fourth.

The Watershed

It is hard to imagine the impact such a discovery must

have conveyed:

To discover that these fundamental proportions, on
which every scale is built, could be expressed so
simply in ratios between the first four numbers was
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enough to flood any mathematician’s soul with joy. To
Pythagoras it came as a revelation, lighting up the
framework of the moral, no less than of the natural,

world.*?
It is also a major watershed in the history of thought. The
use of empirical experiment to establish universal physical
truths looks forward to scientific theory and the emerging
foundations of the Western intellectual tradition. The terms
in which these findings are expressed look back to the
ancient mystery schools and their underlying number
symbolism, a symbolism intimately linked with music as we
will explore in the following chapter. From this
perspective, it is revealed that the relationships
Pythagoras discovered that day in the blacksmith’s shop were
not only mathematically elegant and pragmatically useful,
but also of cosmological significance, a view of great
interest in the ancient world. Many of Pythagoras’ followers
would give expression to the idea that the harmony of the
spheres and the harmony of numbers are related. It is an
additional dimension that these relationships could find a
parallel in the world of physical phenomena. For many modern
commentators, this is the only aspect of Pythagoras’ thought

worthy of study, since it points to the foundations of the

3 F. M. Cornford, “The Harmony of the Spheres,” in The
Unwritten Philosophy and Other Essays (Cambridge: Cambridge
University Press, 1950), p. 19.
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modern world view. But if Pythagoras sought a balance, then
we need to take the same stance to understand his thought,
particularly his theory of number and music. Seyyed Hossein
Nasr explains the balance inherent in Pythagorean

mathematics:

Pythagoras not only believed firmly in the existence of
order in nature as did other Greek philosophers but he
also sought to explain this order not by asking what is
the nature of the constitutive substance of the cosmos,
but what is its pattern. His response to this question
was mathematical structures that constitute the forms
of things and by virtue of which things are what they
are and are distinguished from each other. It is the
mathematical structure of things that makes them what
they are and not their matter. The cosmos is
mathematically intelligible, but on the condition that
mathematics be understood in its qualitative as well as
quantitative sense and be seen symbolically.?

Nasr suggests that it was exactly this balance that was lost

during the seventeenth-century watershed.

It is precisely this aspect of mathematics that was
denied by those in the sixteenth and seventeenth
centuries who evoked the name of Pythagoras in seeking
to mathematicize physics and reduce the science of
nature to the study of pure quantity, with results that
from the spiritual point of view can only be called
catastrophic, for what is not symbolic (from the Greek
verb symballein, meaning to unite) cannot but be
diabolic (from another Greek verb diaballein, meaning
to divide). Pythagorean mathematics was a means of
uniting rather than dividing, and Pythagorean numbers
and geometric patterns are so many reflections of

4 seyyed Hossein Nasr, Religion and the Order of Nature
(New York, Oxford: Oxford University Press, 1996), p. 83.
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Unity, of the number one or the geometric point, which
echo Unity but somehow never break away from It.*°

Number, Kosmos, Music

It is from this perspective that we should examine the
mathematical significance of our story. In most versions,
the writers take pains to present the actual weights of the
hammers, six, eight, nine and twelve pounds respectively.
This is the smallest sequence of whole numbers that
expresses 1:2, 2:3, and 3:4. As we shall see, these numbers
are of great cosmological significance for the Pythagoreans.

There is a further dimension to the mathematical
elegance of this simple sequence. A significant interest in
Pythagorean mathematics is the study of the various kinds of
means, or ways of dividing a numerical ratio. There are
three of these-the arithmetic, geometric and harmonic, and
two of these appear in the 6,8,9,12 sequence. The arithmetic
mean divides two numbers, a and ¢, such that, where the mean
is b, b-a = c-b.* Thus, in the sequence in question, 9 is

3. The harmonic mean,

the arithmetic mean as 9-6 = 12-9

given in here by 8, is a little more complex. It occurs when

3 Ibid.

¢ We could also write B = (A + C)/2.
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(b-a): (c-b).* In this case, 6:12 = (8-6):(12-8) =

[\]
(9]
Il

2:4 = 1:2.%% These relationships will be of importance in
our study of Plato’s Timaeus in Chapter 5.

The Musical Application. This sequence of numerical
relationships also reveals an underlying musical value. In
modern terms, 6:8:9:12 represents the sequence: tonic,
subdominant, dominant, tonic, or C, F, G, C, and thus the
skeletal form of the diatonic scale. Macrobius explains the

next step.

After discovering this great secret, Pythagoras chose
the numbers from which consonant chords might be
produced so that when stringed instruments had been
adjusted with regard to these numbers, certain ones
might be pitched to the tonics and others to other
consonant notes, numerically harmonious.‘*

Iamblichus gives more detail on Pythagoras’ method for

building a complete scale, or what came to be known as the

“Eight Stringed Lyre of Pythagoras.”

Then he filled up the middle spaces with analogous
sounds in diatonic order, and formed an octochord from
symmetric numbers: from the double, the three to two,
the four to three, and from the difference of these,

7 Also expressed as B = 2AC/A + C.

%8 The geometric mean does not appear here but occurs when
the terms in a sequence of numbers differs from its
immediate predecessor by a constant ratio, such as in
1,2,4,8,16... In concise form it is expressed as B = YA x

cC.

4% Macrobius, p. 187.
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the 8 to 9. Thus he discovered the harmonic
progression, which tends by a certain physical
necessity from the lowest to the most acute sound,
diatonically.*

This was one application of Pythagoras’ discovery of
the relationship between string length, number and musical
tone, an application of importance for practical music
making, first in a system used by ancient Greek musicians
for tuning the lyre, and then in the development of the
scale which was to be used, at least in theory, throughout
medieval times in Europe. Herein lies its significance for
music. Its significance for science grows out of the

following:

Pythagoras was the first to discover the mathematical
basis of music so that what had formerly been only a
system based on probability and guess-work. Hellenic
musicians before the discovery of the musical
consonances had tuned their stringed instruments by
ear, torturing the tuning pegs in the process, as Plato
put it; and even after Pythagoras’ great discovery some
musicians still insisted on tuning their instruments by
ear alone. Plato went to the other extreme by demanding
that theoretical music should dispense with hearing
altogether and concentrate on the mathematical ratios
forming the harmonies. Pythagoras combined the two
methods so that his music was at once empirical and
theoretical.®

0 Iamblichus, p. 87.

! peter Gorman, Pythagoras: A Life (London: Routledge &
Kegan Paul, 1979), pp. 160-161.
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By balancing the empirical and the theoretical, Pythagoras
is integrating the traditions of Archimedes and Aristotle.
Gorman reminds us that he also balanced these perspectives
with the magical tradition, often referred to in terms of

mysticism.

The experimental method which Pythagoras employed on
this historic occasion proves that he was not just a
religious mystic in the oriental mold, but a follower
of the scientific revolution which the Ionians had
initiated in his lifetime. His mysticism was always
based on reason and the empirical method which of
course he transcended by his powerful intellect.*

James expands on this assessment:

Pythagoras’s discovery of the arithmetical basis of the
musical intervals was not just the beginning of music
theory; it was the beginning of science. For the first
time, man discovered that universal truths could be
explained through systematic investigation and the use
of symbols such as mathematics. Once that window was
opened, the light spread across the whole breadth of
human curiosity--not least in the field of cosmology.
The genius of Pythagoras lay in the comprehensive way
he joined the inner man and the cosmos.

Before Pythagoras, the picture of the cosmos was
much closer to poetry than to science.®’

In making his discoveries at the blacksmith’s shop, and
translating them into both abstract and concrete

applications, Pythagoras makes a major contribution to the

future development of science while linking this modern view

2 Gorman, p. 163.

3 James, p. 37
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with the ancient cosmological traditions. His contribution
to scientific thinking has two aspects, forming the two legs
upon which modern science stands. The first, and most
obvious, is the use of empirical observation and experiment.
The second is the relationship between the abstract realm of
numbers and the concrete realm of the physical world. It is
here, as Wigner’s phrase the “unreasonable effectiveness of
mathematics,” so eloquently indicates, that mysticism creeps
into science by way of the magical tradition, and where
science finds itself linked, usually against its will, with
ancient number symbolism. It is this link, provided by
Pythagoras, and derived from his discoveries in music, that
forms the central tenet of his thought.
In the teaching of Pythagoras the philosophic quest for
the &pxyy ["archay"], the first cause and principle of
all things, was carried to a consideration of the
problem of the Orphic lyre itself ["The Magic of the
String"], by which the hearts of men are quelled,
purified, and restored to their part in God. His
conclusion was that apx{i is number, which is audible in
music, and by a principle of resonance touches - and
adjusts thereby - the tuning of the soul. This idea is
fundamental to the arts of both India and the Far East
and may go back to the age of the pyramids . . . a
principle by which art, psychology, philosophy, ritual,

mathematics, and even athletics were to be recognized
as aspects of a single science of harmony.**

 Joseph Campbell, The Masks of God: Occidental Mythology
(New York, 1994), p. 185.
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If this is indeed a single science, it must extend to
all forms and phenomena. That is, the principles of music
and mathematics must extend to the structure of the
universe:
Having made his wonderful discovery of the mathematical
basis for the musical intervals, he came to the
conclusion that these mathematical truths must underlie
the very principles of the universe. Pythagoras, who
had inherited the notion of the spheres, made the
logical assumption that they must make sounds in their
revolutions; and that being the case, these sounds
would of necessity be musical and harmonious. The
Pythagoreans conceived of the cosmos as a vast lyre,
with crystal spheres in the place of strings.

The classical account of Pythagoras’s vision of
the cosmos comes, again, from Aristotle.®®

The account to which James refers is the famous statement
from Aristotle’s Metaphysics, quoted above, that the
Pythagoreans, “. . . supposed the elements of numbers to be
the elements of all things,”*® contrasting this view with
that of earlier teachers, seeing essential values in numbers
“. . . more than in fire and earth and water.”*’

It is ironic that Aristotle’s account should be one of
the most famous expressions of our theme from the classical

period, because, as we shall see in Chapter V, he actually

rejected the idea. Nevertheless, Aristotle gives a clear

55 James, p. 38.
¢ Metaphysics, 1-5, 986a. See note 14, p. 120, above.

%7 Ibid.
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representation of the idea, suggesting that it had two
distinct aspects. First, there is what we might call the
first principle of musical cosmology, the connection between
number, music and kosmos, the view, elegantly summed up by
Nasr, that “what provided order in the realm of nature was
not just any mathematical pattern but patterns based on
harmony, or, more precisely, on musical harmony.”*® This is
the general notion of cosmic harmony expressed in the term
harmonia and referred to by Gary Tomlinson.*® It is a
principle that extends not only to all of creation, but is
infused throughout all the disciplines of knowledge
according to Pythagorean thought. But Aristotle presents a
second, more specific, application of this notion, namely
the relationship between the structure of the scale and that
of the planets. It is this idea that is referred to by
Monteverdi, Chaucer, Dryden, Shakespeare and Milton, the
image most readily generated by the term “music of the
spheres tradition.” It will be important to recall this

distinction as we review the Platonic sources of musical

cosmology.

*® Nasr (1996), p. 83.

*® Chap. I, note 3.
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A Caveat

Before concluding our consideration of Pythagoras it is
worth reiterating an earlier caveat. In dealing with
Pythagoras, there is uncertainty about any factual material
as he did note write anything that has survived. In
explaining this situation, however, Haar also provides some
firm ground for the consideration of Pythagorean teaching.

As for Pythagoras himself, the result of generations of

Neo-Platonic enthusiasm in crediting him with countless

inventions, achievements, and miraculous doings is that

one now hesitates to attribute anything to the man
himself. “Pythagorean” is a legitimate label for
certain elements in Greek thinking, however, and
prominent among these is the blending of astronomy with

musico-mathematical theories into the concept of a

harmoniously ordered universe. It is surely not going

too far to identify the basic elements of the

Pythagorean cosmos with Pythagoras himself.C

With this observation in mind, it is also worth
remembering Koestler’s view of Pythagoras as a man “whose
influence on the ideas, and thereby on the destiny, of the
human race was probably greater than that of any single man
before or after him.”*! It is remarkable that Pythagoras
could have had such an enormous impact while leaving no

written record of his teaching, particularly when we

remember how dependent upon written documents the Western

8 Haar (1960), p. 71.

°1 See p. 113, note 2, above.
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tradition was to become. Perhaps only one other figure has
been able to have a similar intellectual influence without
leaving us any writings, and that is Socrates. To a large
extent, we draw on one writer to represent both Socrates and
Pythagoras. That is the great philosopher Plato, who, among
his other achievements, produced two major sources of the
music of the spheres tradition. Before examining these
sources, however, we will go more deeply into Pythagorean
number symbolism and compare it to similar ideas of great

antiquity.
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CHAPTER IV

NUMBER, TONE AND KOSMOS

If the figure of Pythagoras represents a watershed in
the history of the West, the story of his discoveries in the
blacksmith’s shop exemplifies the characteristics of both
the ancient world of which he was a product and the modern
world whose foundations he established. It is through his
linking of mathematics to the physical world and his use of
experiment that Pythagoras contributed to the roots of
science and thus to the modern world. It is through the
numbers involved in the story that we learn about the
symbolic roots of cosmology in the ancient world.

The weights of the blacksmith’s hammers were, again, 6,
8, 9, and 12 units, respectively. The 6, 8, 9, 12 sequence
is important because it is the smallest set of whole numbers
that will demonstrate all the relationships between the
first four integers, 1, 2, 3, 4, as 1:2 = 6:12, 2:3 = 6:9
and 8:12, 3:4 = 6:8 and 9:12. Once we have extracted these
four numbers from the sequence we will find that they

contain a wealth of imagery.
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The Quadrivium

The most convenient framework within which to examine
Pythagorean number theory itself invokes the numbers one
through four. This is evident when we consider the
categorization of the various branches of mathematics that
was implicit in Pythagorean doctrine from the earliest
times.

In the field of theoretical and applied science,

Pythagoras through his preoccupation with numbers

established arithmetic and geometry as systematic

studies. Diogenes Laertius reported that Pythagoras

“also discovered the musical intervals on the

monochord” (VIII.ii), and consequently he was credited

with instituting musicology. Because of his explanation
of several celestial phenomena and because of his
formulation of the first cosmology—he instituted, in
fact, the word xdouo¢--Pythagoras was the progenitor of
astronomy as a science.!
It is no accident that Pythagoras is credited with
discovering four branches of learning, nor that all of these
depended upon number. Every aspect of Pythagorean doctrine
has a symbolic component, and the symbolism was typically

based on numerical wvalues, in which the number four had a

particular significance.

! S.K. Heninger, Jr., Touches of Sweet Harmony: Pythagorean
Cosmology and Renaissance Poetics (San Marino, CA:
Huntington Library, 1974), p. 29.
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. « . These “four paths” to knowledge were four
distinct disciplines—arithmetic, geometry, music and
astronomy. But they all depended upon the Pythagorean
assumption that number is the basic principle in the
universe and that relationships between items are
determined by numerical ratios, thereby producing a
structure of harmonious proportions.-

The term Quadrivium for these four disciplines was
coined by Boethius and transmitted to the Middle Ages in his

codification of Pythagorean mathematics.

The idea of cosmos was articulated with the greatest
clarity . . . in terms of the quadrivial disciplines.
It is not surprising, of course, that mathematics lent
itself to the explication of universal order since both
the quadrivium and the idea of cosmos derived from a
common source, the Pythagorean theory of numbers.
Cosmos in its essentials is a mathematical concept, a
concern for parts and the integrated whole, a relation
of the diverse finite to the unified infinite. Cosmos
is therefore best expressed in terms of the four
mathematical disciplines, and it is formulated with
increasing degrees of sophistication as we proceed from
arithmetic to music and geometry and finally to
astronomy.’*

Thus, the quadrivial sequence, inherent in Pythagorean
theory and established by Boethius, is in itself an
interesting example of the 1,2,3,4 symbolism. It also forms
a convenient framework for our examination of the first four

numbers. Each discipline represents a different symbolic

form, but each presents the sequence 1,2,3,4 to describe the

? Heninger, p. 53.

3 Heninger, p. 149.
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cosmogony that lies at the center of both Pythagorean and

Platonic doctrine.

Arithmetic

Within Pythagorean mathematics, arithmetic consists of
much more than rules for manipulating numbers. It reflects
the view of numbers as fundamental entities underlying all
forms and processes in nature, as archetypes or, in Platonic
terms, as “Forms,” a view that is explicated in The Theology
of Arithmetic, an ancient text attributed to Pythagoras’
biographer Iamblichus.® The nature of this text can be seen
from the foreword by Keith Critchlow, who quotes the first-
or second-century writer Aetius’s comments about Pythagoras’

theory of number. Pythagoras, he says,
. . . assumed as first principles the numbers and the
symmetries existing among them, which he calls
harmonies, and the elements compounded of both, that
are called geometrical.®

Here Aetius goes beyond the strict confines of arithmetic,

citing the symmetries, or harmonies, among numbers that are

i See Iamblichus (attributed to). The Theology of
Arithmetic: on the Mystical, Mathematical and Cosmological

Symbolism of the First Ten Numbers, trans. by Robin
Waterfield; with foreword by Keith Critchlow (Grand Rapids,
Michigan: Phanes Press, 1988) .

5> Iamblichus (attributed to), p. 9.
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1503)

Fig 20 - The Typus arithmetica, Gregor
Reisch, Margarita philosophica
(Freiburg,
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the subject matter of the Pythagorean discipline of music or
harmonics. The reference to the third discipline, geometry,
is equally clear.

Iamblichis is careful to expound on the nature of
number in the very first statement of the Theology of
Arithmetic as he explains the nature of the monad. “The
monad, ” he states, “is the non-spatial source of number.”®
As such, it is not itself a number. Another ancient text, an
anonymous biography of Pythagoras preserved in the writings
of the Byzantine philosopher Photius (c. 820-891 C.E.),
clarifies this distinction. “The Pythagoreans preach a
difference between the Monad, and the One; the Monad dwells
in the conceptual realm, while the One dwells among
numbers.”’ This distinction is critical, echoing through the
centuries even to the dispute about mathematics between
Fludd and Kepler. One is a number, which is an abstraction
in itself; it would appear to belong to the conceptual
realm. Yet the idea of a number that can participate in the

processes of calculation and measurement is not subtle

¢ Iamblichus (attributed to), p. 35.

’ Anonymous, preserved by Photius, The Life of Pythagoras,
in Kenneth Sylvan Guthrie, trans. and ed., The Pythagorean
Sourcebook and Library (Grand Rapids, Michigan: Phanes
Press, 1987), p. 137.
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enough to convey the meaning of the monad and the other
entities dealt with in such texts as The Theology
of Arithmetic. It is important to keep this distinction in
mind as we examine the relationship between the first four

numbers as understood in Pythagorean arithmetic.

Monad, Dvad, Triad ... Tetraktys. The relationship

between one, two, three and four is best understood by the
nature of the number ten. The qualities of the monad, the
dyad, the triad and the tetrad are all contained in the
value of the decad. Also known as the tetraktys, the number
ten was the most important in the Pythagorean system,
representing the complete and full value of the universe.
The reason can be discerned from its form, as seen in the
array of pebbles the Pythagoreans used to represent

numbers.”?

® It is from this that we get the term calculation, from the
latin word calculus, meaning pebble.



155
The significance of this pattern lies in its representation
of completeness. It contains all four dimensions. Line one
constitutes a point. The two points in line two form a line,
thus two dimensions. The three points in lines one and two
together, or the six points in the first three lines, form

what are known as triangular numbers:

The triangle represents the simplest figure in space, with
three dimensions. Adding the four points of the bottom line,
while creating another triangular number, demonstrate the
spatial dimension when arrayed as a tetrahedron, and also
imply the element of motion and thus of time. The four parts
of the diagram also represent the subject areas of the four
aspects of the quadrivium, arithmetic with single entities,
music with relationships between entities, geometry with
relationships in space, astronomy with relationships in
time, or motion.

Given these properties, the number ten was seen to
symbolize the universe, or nature, itself. All possible

numbers were seen to exist within it, or from combinations
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of the numbers that added up to it. Thus, by dealing with
just the first ten numbers, The Theology of Arithmetic runs
the gamut of symbolic numerology. In describing the decad

itself, Iamblichus emphasizes this element of completeness:

. « . a natural equilibrium and commensurability and
wholeness existed above all in the decad. It has
encompassed seminally within itself all things. . .
Hence it was reasonable for God to use it as a measure
for things and as a gnomon and straight edge when he
added things to one another and fitted them together
harmoniously. And this is why, both in general and in
particular, things from heaven to Earth are found to
have been organized by it.

Hence the Pythagoreans in their theology called it
sometimes “universe,” sometimes “heaven,” sometimes
“Fate” and “eternity,” “power” and “trust” and
“Necessity,” “Atlas” and “unwearying,” and simply “God”
and “Phanes”’® and “sun.”

They called it “universe,” because all things are
arranged by it both in general and in particular;:*¢ and
because it is the most perfect boundary of number, in
the sense that “decad” is, as it were, “receptacle,”‘:
just as heaven is the receptacle of all things, they
called it “heaven” and, among the Muses,“Ourania.”* 3

It is not only within its own structure that the

perfection of the decad is seen, however. It is also

perceived in the numbers that lead up to it, some of which

® The name of the Creator in Orphic cosmogony.

0 Kosmos (universe) means literally “order” or
“arrangement.”

! Dechas, a word coined by Pythagoreans for this purpose.
2 Her name is cognate with the word for “heaven.”

3 Iamblichus (attributed to), pp. 109-110. (Notes 9-12 are
translator’s.)
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reiterate the symbolism of wholeness or perfection, while
others symbolize the processes whereby wholeness is
differentiated and regained through higher levels of
integration in the processes of creation. Thus, as we will
see, the monad, manifest as the number one, represents the
fullness of the creator, the abstract principle of wholeness
and potentiality underlying the creation itself. The tetrad,
on the other hand, representing the number four, is said to
be equivalent to the decad or tetraktys, because the first
four numbers add up to ten; 1+2+3+4=10. Thus the qualities
of wholeness can be also expressed in these four numbers. If
we look at these numbers in turn, we can see the fundamental
qualities of the creative process in the Pythagorean
cosmogony.

The Monad. If the decad and the tetrad are perfect,
what of the monad? We have already noted the distinction
between the monad and the number one. As Theon of Smyrna
puts it, “The monad is then the principle of numbers; and
the one the principle of numbered things.”*! In its more
abstract form, oneness was seen as a unified basis of

existence.

“ Theon of Smyrna. Expositio rerum mathematicarum ad
legendum Platonem utilium (2™ century C.E.), trans. by
Robert & Deborah Lawlor from the 1892 Greek/French edition
of J. Dupuis as Mathematics Useful for Understanding Plato
(San Diego: Wizards Bookshelf, 1979), p. 13.
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The Pythagoreans considered the Monad as the origin
(arche) of all things, just as a point is the beginning
of a line, a line of a surface, and a surface of a
solid, which constitutes a body. A point implies a
preceding Monad, so that it is really the principle of
bodies, and all of them arise from the Monad.**

As Macrobius explains:

One is called monas, that is Unity, and is both male
and female, odd and even, itself not a number, but the
source and origin of numbers. This monad, the beginning
and ending of all things, yet itself not knowing a
beginning or ending, refers to the Supreme God.*

Macrobius’s statement reveals the potential of
Pythagorean thought to translate number theory into
religious as well as cosmological terms; the concept of
Oneness lends itself as easily to the idea of the monad as
the origin of all number as it does to the idea of God as
the source and origin of the universe. Theon reflects this
view in his description of the monad:

Unity is the principle of all things and the most
dominant of all that is: all things emanate from it and
it emanates from nothing. It is indivisible and it is

everything in power. It is immutable and and never
departs from its own nature through multiplication

15 Anonymous (preserved by Photius), #7, in Guthrie, p. 138.

¥ Macrobius. Commentary on the Dream of Scipio [I.vi.7-8],
trans. William H. Stahl (New York: Columbia University
Press, 1952), pp. 100-101. Cf. Ralph Cudworth, The True
Intellectual System of the Universe (London, 1678), pp. 371-
373, cited in Heninger, p. 136, note 30.



159

(1x1=1). Everything that is intelligible and not yet
created exists in it; the nature of ideas, God himself,
the soul, the beautiful and the good, and every
intelligible essence, such as beauty itself, justice
itself, equality itself, for we conceive each of these
things as being one and as existing in itself.!’

Centuries later, during the Italian Renaissance, Ficino

articulated the same understanding:

ONE . . . is the principle of all numbers and
dimensions and therefore most resembles the principle
of the universe itself, the One, since it too remains
entirely eminent and simple even as it procreates
offspring. All the even numbers proceed from the 1 and
the odd numbers turn back towards it. All dimensions
issue from it as from a point. It is the substance of
all numbers in that any number is 1 repeated. Hence 1
is the “measure” of all numbers whether odd or even...
The 1 is like the maker of the world who imposes form
on the 2 as on indeterminate matter. . . The 1 is
indivisible, for when it appears to be divided it is in
fact being miraculously doubled. Thus as the principle
of “identity, equality, and likeness” it again
resembles God.*:?

Whatever terms are used, be they religious, scientific
or mathematical, it is this unified field that is the
starting point for any comprehensive cosmology. Following
from this most elemental concept, the next step is to

describe the process of creation itself; how does God create

the universe? Or, how does the One give rise to the Many?

7 Theon of Smyrna, p. 66.

8 Michael J. B. Allen, Nuptial Arithmetic: Marsilio
Ficino’s Commentary on the Fatal Number in Book VIII of
Plato’s Republic (Berkeley: University of California Press,
1994), pp. 64-65.
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This deepest of all mysteries is dealt with in every
cultural setting, in terms that are shrouded in various
kinds of mythical, often highly cryptic, symbolism. In
Pythagorean terms, where numbers are seen as the essential
elements of creation, this story is told through the
cosmological significance of numbers and the sequence
through which they unfold.

The Dyad. From the monad, we progress to the dyad. If
the monad represents the unity that underlies all existence,
the dyad is the first principle whereby that One becomes
many. As a result, its qualities are sharply contrasted with
that of the monad. “Number Two, or Dyad,” Porphyry tells us,
“signified the dual reason of diversity and inequality, of
everything that is divisible, or mutable, existing at one
time in one way, and at another time in another way.”** The
Theology of Arithmetic contrasts the dyad with both the

qualities of unity and of those expressed in threefold

structures:

So the dyad alone remains without form and without the
limitations of being contained by three terms and
proportionality, and is opposed and contrary to the
monad beyond all other numerical terms (as matter is
contrary to God, or body to incorporeality), and is as
it were the source and foundation of the diversity of
numbers, and hence resembles matter; and the dyad is
all but contrasted to the nature of God in the sense
that it is considered to be the cause of things

¥ porphyry, in Guthrie, p. 133.
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changing and altering, while God is the cause of

sameness and unchanging stability.-°
Here the dyad is associated with the essential bifurcation
of nature that is the prerequisite for the manifestation of
the physical universe. It is without form; form depends upon
the value of three. And yet it is absolutely opposed to, or
contrasted with, the nature of God, or of the value of
unity. In the simplest terms, as we will see in Chapter V,
monad and dyad represent sameness and difference, limit and
the unlimited, good and evil. And yet, as Iamblichus tells
us, both values are present in everything. “So each thing
and the universe as a whole is one as regards the natural
and constitutive monad in it, but again each is divisible,
in so far as it necessarily partakes of the material dyad as
well.”"! And yet, “The dyad is also an element in the
composition of all things, an element which is opposed to
the monad, and for this reason the dyad is perpetually
subordinate to the monad, as matter is to form.”--

The Triad. The nature of the triad is made manifest in
the relationship between the monad and the dyad. “The first

conjunction of monad and dyad results in the first finite

*0 Iamblichus (attributed to), p. 41.

‘1 Ibid.

[N
(X

Iamblichus (attributed to), p. 42.
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plurality, the element of things, which would be a triangle
of quantities and numbers.”®® Thus, “The triad has a special
beauty and fairness beyond all numbers, primarily because it
is the very first to make actual the potentialities of the
monad—oddness, perfection, proportionality, unification,
limit.”** Pseudo-Iamblichus goes on to articulate the
relationship between the first three numbers.

The monad is like a seed in containing in itself the

unformed and also unarticulated principle of every

number; the dyad is a small advance towards number ,

but is not number outright because it is like a source;

but the triad causes the potential of the monad to
advance into actuality and expression. ‘This’ belongs
to the monad, ‘either’ to the dyad, and ‘each’ and

‘every’ to the triad. Hence we use the triad also for

the manifestation of plurality, and say ‘thrice ten

thousand’ when we mean ‘many times many,’ and ‘thrice
blessed.’**

Springing from this quality of realized potentiality,
the number three is the first number that represents
quantity in the real world. Heninger expresses this clearly.
First he reviews the values of monad and dyad. “The monad,”

he writes, “represents the unity of the conceptual world,

while the dyad represents the idea of extension and

¥ Iamblichus (attributed to!, p. 41.
4 Iamblichus (attributed to), p. 49.

5 Iamblichus (attributed to), p. 50.
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therefore the divisibility of the physical world.”:® Both of
these are abstractions. The number three, however, is “. . .
the first arithmetical number per se--that is, a ‘quantity
composed of units’ . . . whose physical extension is proved
by the fact that it has a terminus a quo and a terminus ad
quem, with something in between.”-’ He quotes St. Augustine,
from De musica, I.xii: “There is a certain perfection in
three because it is a whole: it has a beginning, middle, and
end.”-® This same idea is expressed by Porphyry:

Things that had a beginning, middle and end they
denoted by the number Three, saying that anything that
has a middle is triform, which was applied to every
perfect thing. They said that if anything was perfect
it would make use of this principle, and be adorned
according to it; and as they has no other name for it,
they invented the form, Triad, and whenever they tried
to bring us to the knowledge of what is perfect they
led us to that by the form of this Triad.-?
There are many practical applications of this idea. One
is found in the work of the twentieth-century mathematician
and architect R. Buckminster Fuller, father of the geodesic

dome and countless other inventions, whose whole

architectural system begins from the observation that the

¢ Heninger, p. 87.
7 Ibid.
2% Ibid.

¥ Porphyry, in Guthrie, p. 133.
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triangle is the only intrinsically stable geometric figqure.
Fuller developed an alternative system of mathematics by
suggesting that the Cartesian system, based on 90-degree co-
ordinates, is profoundly counter-intuitive, and replacing
the 90-degree system with 60-degree constructions. Moving on
from there, he found the tetrahedron to be a fundamental
building block in physics, chemistry, crystallography and a
host of other areas.

On a more abstract level, in the field of cultural
history, Ken Wilber and Erich Neumann find a tripartite
structure in the evolution of consciousness, breaking down
into the realms of the pre-personal, the personal and the
trans-personal. It is Neumann’s thesis that “. . .a series
of archetypes is a main constituent of mythology, that they
stand in an organic relation to one another, and that their
stadial succession determines the growth of
consciousness.” Examining the whole field of mythology,
Neumann finds one underlying motif which he defines as “the
history of this self-emancipation of the ego, struggling to
free itself from the power of the unconscious and to hold

its own against overwhelming odds.”?' The achievement of

30 Erich Neumann, The Origins and History of Consciousness,
R. F .C. Hull, trans., forward by C.G. Jung (Princeton, New
Jersey: Princeton University Press, 1971), p. xvi.

1 Neumann, p. 127.
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this emancipation gives rise to the hero myth which exists
at the central point in this three-stage process. The figure
of the hero, in which we see modern man, is preceded by pre-
egoic consciousness on the one hand, while potentially
leading to the possibility of the trans—-personal on the
other. Ken Wilber sums up this process succinctly. “There
are only two stations at which men and women are perfectly
content. One is slumbering in the subconscious, the other is
awakened in the superconscious. Everything in between is
various degrees of pandemonium.”*

From Fuller’s perspective, threefold structures
underlie the very fabric of matter. According to Wilber'’s
and Neumann’s views, the value of three is expressed in the
structure of history. Iamblichus adds another dimension in
applying the value of the triad to the fields of knowledge

and action.

The triad is called ‘prudence’ and ‘wisdom’--that is,
when people act correctly as regards the present, look
ahead to the future, and gain experience from what has
already happened in the past: so wisdom surveys the
three parts of time, and consequently knowledge falls
under the triad.??

* Ken Wilber, Up From Eden: A Transpersonal View of Human
Evolution (Garden City, New York: Anchor Press/Doubleday,
1981), p. 111.

¥ Iamblichus (attributed to), p. 51.
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So it is that one, two, three outlines the process of
the one becoming the many. But what about the fourth? How
does it complete this process?

The Tetrad. It is Iamblichus who answers this question,
again most succinctly. “Everything in the universe turns out
to be completed in the natural progression up to the
tetrad.”’ Thus the tetrad symbolizes completion both in its
form, representing, as it does, the structure of the
tetraktys, but also in its position in the sequence 1,2,3,4,
which itself, through the numerical symbolism of this
tradition, represents the sequential unfolding of creation
from unity through extension to the full range of
manifestation. Everything participates in this process,
Iamblichus tells us, everything “in general and in
particular, as does everything numerical--in short,
everything whatever its nature.”’® He continues:

The fact that the decad, which is gnomon and joiner, is

consummated by the tetrad along with the numbers which

precede it, is special and particularly important for
the harmony which completion brings; so is the fact
that it provides the limit of corporeality and three-
dimensionality. For the pyramid, which is the minimal
solid and the one which first appears, is obviously

contained by a tetrad, either of angles or of faces,
just as what is perceptible as a result of matter and

3 Tamblichus (attributed to), p. 55.

¥ Ibid.
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form, which is a complete result in three dimensions,
exists in four terms.¥
Here Iamblichus provides double significance to the
first three numbers and their completion through the fourth.
Within the realm of arithmetic, the symbolism of these
numbers suggests the process of creation and evolution by
virtue of the original unity, the monad, dividing within
itself to produce the dyad, thus providing the impetus to
move forward in the creation of the first real number, the
triad, which represents all processes in nature that have a
beginning, a middle and an end. The process finds its
fulfillment in the tetrad, which represents the full value
of the created world, the principle of soul and justice. The
combination of the first four numbers, 1+2+3+4, add up to
the most perfect number of all, the decad, the number of
Nature itself. And in its manifestation as the tetractys,
this symbol of fullness or completion was regarded as so
holy that members of the Pythagorean brotherhood would swear
the most solemn of oaths on the “holy Tetractys.”

I swear by the discoverer of the Tetraktys,

Which is the spring of all our wisdom,
The perennial root of Nature’s fount.?’

* Ibid.

¥ Iamblichus, in Guthrie, p. 98.
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The second element mentioned by Iamblichus, in his
description of the qualities of the Tetrad, deals with the
structure of the Quadrivium; he mentions several four-fold
groupings, the four seasons, the four elements, etc., and
also includes the four branches of mathematics and their

significance.

Moreover, it is better and less liable to error to
apprehend the truth in things and to gain secure,
scientific knowledge by means of the quadrivium of
mathematical sciences. For since all things in general
are subject to quantity when they are juxtaposed and
heaped together as discrete things, and are subject to
size when they are combined and continuous, and since
in terms of quantity, things are conceived as either
absolute or relative, and, in terms of size, either at
rest or in motion, accordingly the four mathematical
systems or sciences will make their respective
apprehensions in a manner appropriate to each thing:
arithmetic apprehends quantity in general, but
especially absolute quantity; music apprehends quantity
when it is relative; and geometry apprehends size in
general, but especially static size; astronomy
apprehends size when it is in motion and undergoing
orderly change.?*®

Following through with Iamblichus’ recommendation, we should
consider the next discipline within the quadrivium--music,

or harmonics.

¥ Tamblichus (attributed to), pp. 55-56.
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Music

Music is of fundamental important to Pythagorean
thought, not only for its practical applications but even
more for its symbolic significance, such as, for example,
the process of unlocking the meaning of one, two, three,

four. These express the basic relationships used in music,

the perfect consonances.

1:2 = octave
2:3 = fifth
3:4 = fourth

From these basic intervals we can gain a sense of how the
number four supplies completion in the realm of musical
symbolism. Just as in the realm of arithmetic, the number

four is related to the number ten:

The concordant intervals of the scale, determined by
mathematical reasoning alone, are assumed to be the
proportions between the component numbers of the
perfect number 10, the decad. The number 10 defines the
limit of the physical universe and therefore only
proportions between its component parts can be
considered as natural. Since 1 + 2 + 3 + 4 = 10, the
possible proportions are 2:1, 3:1, 4:1, 3:2, and 4:3.%

¥ Heninger, p. 95.
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Fig 20 - The Typus musicae. Gregor
Reisch, Margarita philosophica
(Freiburg, 1503)
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Thus Pythagoras’ findings in his earliest musical
experiments dovetail perfectly with the whole realm of
symbolism inherent in Arithmetic.

There is another level to the symbolism, however. We
have seen that Iamblichus defines music as the branch of the
quadrivium that deals with quantity when it is relative, as
opposed to arithmetic, which deals with quantity in and of
itself. Thus, the Theology of Arithmetic defines the
symbolic significance of each number. To determine the
relationships among these numbers, Pythagorean theory turns
to music because there are certain numerical relationships
that are fully grasped only when the corresponding musical
relationships are taken into consideration. There are many
texts, from Nicomachus*® to Boethius,?!' on the theory of
harmonics, detailing the nature of intervals, consonance and
dissonance and so forth. Yet there is no book that gives
total insight into the nature of musical symbolism. It is
not available purely through the intellect; it has to be

apprehended by the ear.

% Nicomachus, Encheiridion harmonikés, trans. with
commentary by Flora Levin as The Manual of Harmonics (Grand
Rapids, Michigan: Phanes Press, 1994).

i1 Boethius, De institutione musica, trans. by Calvin M.
Bower as The Fundamentals of Music, Claude V. Palisca, ed.
(New Haven & London: Yale University Press, 1989).
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The Octave. The primary example is the 2:1

relationship. Seen in arithmetical terms, there is a great
deal of information contained in this ratio, as we have seen
in our examination of the monad and the dyad. The monad has
the quality of wholeness, the primal unity at the basis of
creation. The dyad represents diversity, inequality,
divisibility. The relationship between them symbolizes the
mystery of the One becoming the Many. From a musical
perspective there is something more, however. 2:1 is the
ratio of the musical octave, the most fundamental
relationship in music. If we hear two tones, one after the
other, where one is twice the frequency of the first,

something extraordinary occurs. We perceive them both as the

same and as different.

Pitch, Note and Tone. To help understand this
phenomenon, music theorist Gary Peacock’’ suggests using
three different terms to describe each musical sound: pitch,
note and tone. The pitch is a simple physical phenomenon,
the number of vibrations per second. Secondly, the note is
the name we give to it, using letter names. Thus the
vibration rate of 440 cycles per second is given the note
name A. The concept of tone is more abstract, however. It

corresponds to what Victor Zuckerkandl has called the

42 Music theory class with author, Cornish Institute,
Seattle, Washington, 1980-81.
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“dynamic quality of tone,”*’ a term that denotes the degree
of tension or resolution exhibited by each note within a
tonal system, rather than the more common musical usage of
degrees of volume from piano to forte. Simply put, in the
key of A, the note A, whose pitch is 440 cycles per second,
has the quality of I, or the tonic. In the key of C, the
same note, A, at the same pitch, 440 cycles per second, is a
different tone; it has a different dynamic quality. Its
function is of VI, of the sixth. In the key of E, it is IV,
and so on. The exact same vibration, which is given the same
note name, A, is experienced as having a different dynamic
quality depending upon the context in which it is heard,
according to its place in a “dynamic field” of tones.

Zuckerkandl demonstrates the dynamic quality of tones
by examining the experience of a scale, utilizing the
Western major scale, known in India as Bilaval that. If we
play a simple diatonic scale, let us say beginning on C, the
experience we have as we move from C to D to E is of moving
away from a point of rest to points of greater degrees of
activity. This process achieves a certain culmination upon
reaching the fifth tone of the scale, which has the sense of

a turning point. “Up to 5, all motion is a departure from .

4 Victor Zuckerkandl, Sound and Symbol: Music and the
External World. (Princeton: Princeton University Press,
1956), pp. 11-24.
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. « 7" Zuckerkandl writes; “after 5 it is an advance toward
. « . ; 5 is the turning point.”* All tones point back
toward the 1 until the 5" tone is reached. After that,
however, something remarkable happens. The final tones in
the sequence, those subsequent to 5, no longer point back
toward 1. They no longer give the sensation of wanting to
return to the origin. They now point toward 8. They have the
dynamic sense of wanting to resolve toward the eighth tone.
When the eighth tone is reached, however, another remarkable
sensation is found. The eighth tone has the same quality as
the first. The pitch is different, but it is the same note.
The scale starts on C and ends on C. It is also, in
Peacock’s terminology, the same tone--it has the same
dynamic quality.

All of this seems obvious, even trivial, to a musician
or music theorist. Yet, as Zuckerkandl painstakingly brings
out, there is a great mystery in this experience.

This is the phenomenon that has fittingly been
called “the miracle of the octave”; Ernst Kurth
characterizes it as “one of the greatest riddles . . .
the beginning of irrationality in music, a thing

unparalleled in all the rest of the phenomenal
world.”#%

4 Zuckerkandl, p. 97.
% Zuckerkandl, p. 102.
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Of course, all tonal and modal music is built out of the
tensions and releases inherent in the dynamic qualities of
tones and the particular sequence of the scale. But when we
return to the field of cosmology, we find that the miracle
of the octave gives further meaning to Plato’s symbolism.
This is inherent in the sequence of one, two, three and
four.

For generations of Pythagorean theorists throughout the
Middle Ages and at least until the seventeenth century, the
musical relationships among these numbers were discerned
through the use of the monochord, a process of dividing a
string. Since the time of Joseph Sauveur (1653-1716), the
discovery of the harmonic overtone series has revealed all
of the same relationships occurring simultaneously within a
vibrating string or air column. In each case the sequence of
sounds reveals the same properties. The 2:1 ratio of the
octave is revealed through the first division of the string.
This relationship outlines the scale and gives it the sense
of leaving and returning. It gains the name of octave from
the eight notes in the scale, but this is a misleading term.
More revealing is the Greek nomenclature, the diapason. The
meaning of this term, dianaocdv, comes from dia, “through”

plus naodv (the genitive plural of n&g), meaning “all.”
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Thus, d.anacdv means “the total extent of a continuum.”%*
When we hear the 2:1 relationship, apart from the remarkable
sensation of sameness coupled with difference, we also gain
the sense of the outline of a tonal space, a space that has
been created by its boundaries, its beginning, 1, and its
end, 2, a sense that is confirmed and reinforced when this
relationship is heard in the context of, or as the boundary
conditions of, a musical scale.

In evaluating the significance of this interval,
Siegmund Levarie and Ernst Levy focus on the number 2. “What
is the relationship of the number ‘2' to the whole?” they
ask. “Does the number 2 have special privileges denied to
other numbers?”* Their response reminds us of Iamblichus’s
characterization of the dyad, only with Biblical
implications:

Just as the division of the string in 2 was necessary

to create the basic tonal space, so the division of the

universe into duality was necessary to create the
world. The biblical story of the Creation is one of
repeated division: heaven and earth, light and
darkness, land and water, male and female. Duality or

polarity pervades our life. It makes life possible and
it defines life. It determines the framework within

i€ See Heninger, p. 137, n. 49.

7 Siegmund Levarie and Ernst Levy, Tone: A Study of Musical
Acoustics (Kent, Ohio: Kent State University Press, 1968),
p-. 15.
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which all problems arise and within which they demand a

resolution.
James Haar agrees with this analysis: “Pythagoras must have
identified the structure of the universe with his most
perfect consonance, the octave. . . .”* It follows that
Plato can discuss the structure of the world and its soul in
terms of the arrangement of relationships within the
boundaries of the octave, as a musical scale. The same
relationship is hinted at in the discipline of arithmetic,
in the nature of the monad and the dyad. But to fully
understand the relationship between these two entities
requires the discipline of music, the ability to hear the
quality of the two numbers. From this standpoint, the 1:2
relationship imposes itself on the whole sequence of
numbers.

When seen from the standpoint of music, or harmonics,
the sequence of tones, what Hans Kayser refers to as the
"Tonezahl," has a different structure. The sequence seen

purely as the counting numbers is an open-ended one, thus:

1234567891011 12 13 14 15 16 ... etc.

# Levarie and Levy, p. 15.

i Haar, p. 76.
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Its only logical conclusion is at infinity, in the sense of
the uncountably large, signified in set theory as the Hebrew
letter aleph, N.

If we consider the same sequence in terms of the
harmonic overtone series, it has a profoundly different
structure. The 2:1 relationship and its characteristic of
closure is repeated at every power of two. Rather than an
open-ended structure extending to infinity, we have a series
of cycles whose nature is defined in the first manifestation
of 1:2, and which then repeats itself indefinitely, with
more and more information being unfolded with each

repetition, thus:

1 2
2 3 4
4 5 6 7 8
8 910 11 12 13 14 1516 . . . &

The first cycle, which is nothing but the first two numbers,
1l and 2, presents no qualities of creation itself--only the
boundary conditions within which creation can occur, the
process of unity reproducing itself with a value essentially
identical to itself. Thus, the qualities of unity,

diversity, and the relationship between them are all
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contained within this relationship. We could argue that all
these qualities are also contained within the number 1
itself because it must exemplify the quality of unity. Yet,
in traditional cosmologies, unity contains within itself all
the values of multiplicity:

Traditional arithmetic conceives of numbers as so many

elements of multiplicity which somehow never leave

Unity. It sees arithmetic as applied metaphysics and at

the same time as the quantitative aspect of a reality

whose qualitative aspect is revealed in music.*

When we move to the second cycle of the series, the
next iteration of the 2:1 relationship, we find it in the
ratio of 2:4. This time, however, there is additional
information contained in the cycle, the number three. As
soon as we hear the third partial it is clear that this a
qualitatively different experience from either the first or
second. This can also be seen arithmetically; while the
first two numbers exemplify the unique number one and the
first power of two, three is also a prime number and
therefore completely unique. The quality it presents to our
aural experience as the third partial is what the Greeks
called the diapente, translated as the fifth. It is the note
in the scale, as Zuckerkandl describes it, that represents

the dynamic mid-point, the farthest removed from the quality

0 seyyed Hosein Nasr, The Need for a Sacred Science
(Albany, State University of New York Press, 1993), p. 102.
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of the tonic, before the ear starts to seek resolution in
moving on to the eighth note in the series rather than in
moving back to the first. We call it the dominant. The 3:2
relationship is the simplest ratio other than the octave,
the first real consonance.

Whatever qualities we attribute to the 3:2
relationship, the one of significance here is that it is the
first manifestation of any interval outside of the
generating tone or its octave. Thus, as in arithmetic, “the
triad causes the potential contained within the monad to
advance into the true expression of number,” so the third
partial gives the first expression of the potential
contained in the fundamental. More and more of this
potential will be brought out in each successive cycle,
bounded by each power of 2.

According to the Pythagoreans, the Monad is the origin
of all things; similarly, the fundamental is the source of
all possible musical relationships. Within the first cycle
of manifestation we are introduced to the dyad in its
reflection of the monad. “With the dyad arises the duality
of subject and object, the knower and the known.”*!

In the second cycle we are presented with the Triad:

1 Guthrie, p. 22.
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With the advent of the Triad, however, the qulf of
dualism is bridged, for it is through the third term
that a Relation or Harmonia (“joining together”) is
obtained between the two extremes. While Two represents
the first possibility of logos, the relation of one
thing to another, the Triad achieves that relation in

actuality.*
This statement could be used to illustrate the arithmetical
qualities of these numbers, but it applies equally well to
the relationship available to the ear in music. In any
event, it demonstrates that the numbers one, two, three
reveal the symbolism for the process of manifestation, of
one becoming many via duality--the creation of the kosmos.

But what of the number four? In arithmetic it is the
tetrad that forms the image of the Decad. In harmonics it
represents closure even more emphatically, for it is another
iteration of the power of 2: the octave. Thus in the second
cycle of the partial series, 2,3,4, we have not only the
manifestation of kosmos in 3, but its culmination or
fulfillment in 4. The demand for completion is satisfied
through the Tone Number sequence. The progression of numbers
tends to represent a process of unfolding, or unpacking, of
qualities contained within the primary numbers. These
qualities are immediately available to the sense of hearing

but are also signified through the prime numbers. The

*2 Ibid.
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exception is the number 1, which, like the monad and the
fundamental, is qualitatively different from any other
number. After that, all octave, or diapason, repetitions are
found in the powers of two. The first number in the sequence
that has a distinctly different quality from either 1 or 2,
the fundamental or its first octave repetition, is 3, the
next prime. The significance of this number is seen in the
2:3 ratio--the perfect fifth--and beyond that in the general
principle of the progressive emergence of changing values
out of the fundamental source, the number 1. The same
quality is found in all the reiterations of the power of
three, 4:6, 8:12 and so on.

Taken together, therefore, the numbers 1, 2, 3 embody
the basic ontological principles of creation and evolution,
from unity to diversity, that Plato's discourse is devoted
to describing. And the number 4 provides completion to this
first fully manifest reiteration of the cycle. This is true
in the area of number, but when manifest in the field of
harmonics, a theoretical value is made available directly to
the senses. Furthermore, the harmonic series is structured
in such a way that all subsequent cycles are summed up in

the qualities heard in 1,2,3, and completed in 4.
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Fig. 22: The Typus geometriae. Gregor
Reisch, Margarita philosophica, 1503
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Geometry

Inquiring into the nature of one, two and three
inevitably leads to the consideration of geometry. For just
as three, either as a number or a musical interval,
symbolizes relativity emerging out of the unmanifest values
of unity via duality, so geometry, as the third branch of
the quadrivium, brings us to the consideration of the
physical world. Pythagoras’ biographers agree that he gained
his knowledge of geometry during his sojourn in Egypt.
There, however, it seems to have had many practical
applications:

It is said that while he was in Egypt he very much

applied himself to geometry. For Egyptian life bristles

with geometrical problems since, from remote periods,
when the Gods were fabulously said to have reigned in

Egypt, on account of the rising and falling of the

Nile, the skillful have been compelled to measure all

the Egyptian land which they cultivated, wherefrom

indeed the science's name, geometry (i.e., "earth
measure"), was derived. Besides, the Egyptians studied
the theories of the celestial orbs, in which Pythagoras
also was skilled. All theorems about lines also seem to
have been derived from that country.>?

At the same time, Pythagoras was clearly instructed in
more esoteric applications. “He thus passed twenty-two years

in the sanctuaries of temples,” writes Iamblichus, “studying

astronomy and geometry, and being initiated in no casual or

53 Iamblichus, in Guthrie, p. 96.
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superficial manner in all the mysteries of the Gods.”*
Indeed, evidence is emerging that geometry had cosmological,
as well as practical application in ancient Egypt.*®
Pythagoras is said to have used this knowledge to create the
foundations of what has come to be called sacred geometry.
Having mastered the practical applications of geometry,
Pythagoras transformed it into a form of philosophical
inquiry, examining its principles from the beginning and
applying its theorems to immaterial and conceptual realms.
“Whatever Pythagoras received, however, he developed
further, he arranged them for learners, and personally
demonstrated them with perspicuity and elegance.”*®

Whatever its original sources, a tradition of sacred
geometry has existed for centuries, one in which cosmology
blends with more practical concerns. “The principles that
underlie disciplines such as geomancy,® sacred geometry,

magic or electronics,” according to Nigel Pennick, “are

5¢ Iamblichus, in Guthrie, p. 61.

> See, among other sources, R. A. Schwaller de Lubicz, The
Temple in Man: Sacred Architecture and the Perfect Man,
Robert and Deborah Lawlor, trans. (Rochester, Vermont: Inner
Traditions International, 1977).

¢ Iamblichus, in Guthrie, p. 97.

7 The art of appropriate placement of both secular and
spiritual structures, known in China as Feng Shu’e or in
India as Stapathya Veda.
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fundamentally linked with the nature of the universe.”*®
Thus, as Robert Lawlor explains, the foundations of the
discipline are bound up with the task of the physical

representation of cosmological principles:

Those who use geometric figures to describe the
beginning of Creation must attempt to show how an
absolute Unity can become multiplicity and diversity.
Geometry attempts to recapture the orderly movement
from an infinite formlessness to an endless
interconnected array of forms, and in recreating this
mysterious passage from One to Two, it renders it

symbolically visible.*®

Lawlor’s statement places geometry in line with
arithmetic and music, presenting the same cosmology in a
different, though related, symbolic form. The world is seen
as emanating from an underlying unity and progressing into
multiple forms of creation. The mechanics of this process
reflect the same understanding about the nature of the monad
derived from arithmetic.

From both the metaphysical and natural points of
view it is false to say that in order to arrive at two,
you take two ones and put them together. One only need
look at the way in which a living cell becomes two. For
One by definition is singular, it is Unity, therefore

all inclusive. There cannot be two Ones. Unity, as the
perfect symbol for God, divides itself from within

%8 Nigel Pennick. Sacred Geometry: Symbolism and Purpose in
Religious Structures (Wellingborough, Northamptonshire,
U.K.: Turnstone Press, 1980), p. 9.

*® Robert Lawlor, Sacred Geometry: Philosophy and Practice
(London: Thames and Hudson, 1982 & 1997), p. 23.
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itself, thus creating Two: the “self” and the “me” of

God, so to speak: the creator unity and the created

multiplicity.®°

In the field of geometry, however, there is more than
one way of representing this process. “Unity creates by
dividing itself, and this can be symbolized geometrically in
several different ways, depending upon how the original
Unity is graphically represented.”® Lawlor includes an
example of Japanese Zen calligraphy that shows the process
of creation as a progression from the Unity of the circle,
through the triangle, to the manifest form of the square.
(See fig. 23.) There are other versions of this process, but
the figqures of circle and square appear repeatedly. “Unity
can be appropriately represented as a circle,” Lawlor
writes, “but the very incommensurability of the circle
indicates that this figure belongs to a level of symbols
beyond reasoning and measure.”®" This is evocative of the
nature of the monad, an original form that stands before
other forms, in this case manifesting as the irrational
number n that emerges from any attempt to measure the
circle. He continues: “Unity can be restated as the square,

which with its perfect symmetry, also represents wholeness,

¢ Ibid.
°l Ibid.
82 Ibid.
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Fig. 23: Sengai, Square, Triangle, and Circle.
Japan, c¢. 1830. Tokyo, Mitsu Gallery
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and yields to comprehensible measure”®® (although the square
mirrors the incommensurable in the value of its diagonal,
the irrational v2). Once again, it is significant that,
however it is represented, the intermediary stage between
original Unity and the fullness of the manifest world is an
important step and cannot be omitted. In arithmetic it is
the dyad, in music the second partial. “In geometrical
philosophy the circle is the symbol of unmanifest Unity,
while the square represents Unity poised, as it were, for
manifestation.”® John Michell has a similar analysis of

these two figures:

The first figure of sacred geometry is the circle,
whose circumference has neither beginning nor end and
is therefore the geometer’s image of entirety and
eternity. As the simplest and most self-sufficient of
space-enclosing shapes, and the matrix of all others,
it is the natural symbol of that unique living
creature, the cosmos.*®®

His view of the square is slightly different, seeing it as
an opposite rather than an alternative form:
The symbolic opposite of the circle is the square.

Whereas the circle represents the unknowable, spirit
and the heavens, the square is material and of the

¢ Ibid.

¢ John Michell, The Dimensions of Paradise: The Proportions
and Symbolic Numbers of Ancient Cosmology (San Francisco:
Harper & Row, 1988), p. 66.
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earth. The ratio between its width and its perimeter,
instead of being the irrational n as in the case of the
circle, is simply and ratiomally 4. The circle and the
square, made commensurable with equal perimeters, form
a diagram of the fusion of matter and spirit and
together illustrate human nature and the nature of the
universe."®¢

The same reconciliation of opposites, or completion of
the world, seen in the tetrad and the octave reiterations of
the tone sequence can also be depicted through geometric
forms. “The object of sacred geometry being to depict that
fusion of opposites, the squared circle is therefore its
first symbol. Temples and cosmological cities throughout
antiquity were founded on its proportions.”®’ Heninger

expands upon this idea:

In essence, the problem of squaring the circle is
a geometrical formulation of the incongruity between
the world of concept and the world of matter. As a
geometrical figure, a circle has certain properties
which set it apart from all other forms: it has no
beginning or end, every point on its circumference is
equidistant from the center, and its circumference
considered as linear distance encloses a maximum area.
It, like the point and the monad, represents unified
perfection, and therefore infinity and eternity and
deity. The circle emblematizes the conceptual world.
God himself had long been described as a circle (with
center everywhere and circumference nowhere). In
contrast to the circle, the square has a finite number
of sides. Moreover, in Pythagorean terms the square is
the number 4, which in turn represents the physical
universe because a minimum of four points is required

¢ Ibid.

§7 Michell, pp. 66-67.
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for three-dimensional extension. The square
emblematizes the material world.®®
Heninger makes a telling comparison between the
symbolism of geometry and that of arithmetic. The circle has
the same qualities of unity as the monad; the triangle’s
symbolism mirrors that of the triad. Similar parallels exist
with the fundamental and the third partial in music. Before
we can equate the square with the tetrad, however, we have
to go one step further by reconciling two opposing values,
because the square represents the physical world.
Any attempt to change a circle to a square therefore
involves reducing the infinite to the finite, involves
transmuting the divine to the physical. . . Conversely,
any attempt to circularize a square--for example, by
increasing its sides an infinite number of times--
becomes an effort to make continuous what is
discontinuous, an effort to raise the physical to the
level of perfection. The problem of squaring the
circle, then, crosses the boundary between the abstract
conceptual world and the measurable space-time
continuum. ¢
It may be inferred from this that the solution of how
to square the circle, however avidly it was pursued from
antiquity until as late as the sixteenth century, had little

practical application for construction or engineering.

Rather, it was a kind of holy grail of geometry, whose

¢ Heninger, p. 111.

® Ibid.
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purpose was purely for the edification of the individual.
And not merely intellectual edification--its solution was
always linked with some esoteric or alchemical practice the
purpose of which was the spiritual advancement of the
individual. This is very much in line with the Platonic and
Pythagorean view of geometry. Speaking of geometry in the
Republic, Plato comments:

What we want to find out is whether the subject is on
the whole one which, when taken further, has the effect
of making it easier to see the form of the good. And
that, we say, is the tendency of everything which

compels the mind to turn to the region of ultimate
blessedness which it must spurn no effort to see.’®

This view is reiterated by Proclus:

The geometry deserving study is that which, at each

theorem, sets up a platform for further ascent and

lifts the soul on high, instead of allowing it to

descend among sensible objects and so fulfill the

common needs of mortal men.’!

In light of this, what of the demand for completion as
far as geometry is concerned? The symbolism of the circle

and the square reiterate the same process we have seen in

arithmetic and music; unity manifests and gives rise to the

° Republic, 526d-e, Desmond Lee, trans. (London: Penguin
Books, 1974), p. 334.

' Commentary on Euclid, Book I, in Thomas, Greek
Mathematics, pp. 175-177. Cf. Plato, Republic, 526D-527C
(above) .
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diversity of creation. With the introduction of the idea of
squaring the circle a new dimension is added--the
reconciliation of the opposite values that inevitably
follow. And both Plato and Proclus indicate that the result
will be the upliftment of the soul--an experience beyond
what should normally be expected from studying mathematics.

This idea is also of significance in considering the field

of astronomy.

Astronomy

As part of the quadrivium, astronomy has been defined
as the study of spatial relationships in motion, a concept
quite different from the modern understanding of this field.
We will see the influence of this idea when we examine
Plato’s cosmology in the Timaeus. But the very concept of
cosmos and its relationship with astronomy is also an
important consideration. As we saw in Chapter III,™ the
meaning of kosmos for the Greeks was as different from
modern usage as was that of astronomy, and this usage is

apparent in the Pythagorean view of the heavens, as reported

by his biographers:

2 See Chap. III, pp. 124-125.
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Fig. 25: The Typus astronimae. Gregor
Reisch, Margarita philosophica, 1503
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It was Pythagoras who first called heaven kosmos,
because it is perfect, and "adorned" with infinite
beauty and living beings. Pythagoras adds that the
survey of the whole heaven, and of the stars that
revolve therein, is indeed beautiful, when we consider
their order, which is derived from participation in the
first and intelligible essence. But that first essence
is the nature of Number and “reasons”’® which pervades
everything, and according to which all those
[celestial] bodies are arranged elegantly, and adorned
fittingly.™

The primary concern of astronomy thus becomes the perception
of an underlying order in the universe. For Pythagoras such
a perception is the essence of wisdom:
Now veritable wisdom is a science conversant with the
first beautiful objects which subsist in invariable
sameness, being undecaying and divine, by the
participation in which other things also may well be
called beautiful. The desire for something like this is
philosophy. Similarly beautiful is devotion to
erudition, and this notion Pythagoras extended, in
order to effect the improvement of the human race.’®
The emphasis on objects that “subsist in invariable
sameness” is in line with Pythagoras’ emphasis on the
primacy of universals, and leads to a demand for an
astronomy perceptible to reason rather than to the eye. Such

an approach provides the impetus behind the Pythagorean

organization of the physical universe. Pythagoras’

3 “Reasons” = logoi, productive principles, ratios,
patterns, etc. (Guthrie’s footnote)

4 Iamblichus, in Guthrie, p. 70.

> Iamblichus, in Guthrie, p. 70.
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biographers do not have much to say on this subject. The
best source we do have is Aristotle. Even though he is
highly skeptical about the Pythagorean viewpoint, we can
learn a good deal about it from him. It is interesting, for
example, that he describes the fundamental principle
underlying Pythagorean cosmology not in the De Caelo, but in
the Metaphysics. It occurs directly after the section quoted
above’™ in which he informs us that the Pythagoreans “. . .
supposed the elements of numbers to be the elements of all
things, and the whole heaven to be a musical scale and a

number.” He continues:

And all the properties of numbers and scales which they
could show to agree with the attributes and parts and
the whole arrangement of the heavens, they collected
and fitted into their scheme; and if there was a gap
anywhere, they readily made additions so as to make
their whole theory coherent. E.g. as the number 10 is
thought to be perfect and to comprise the whole nature
of numbers, they say that the bodies which move through
the heavens are ten, but as the visible bodies are only
nine, to meet this they invent a tenth--the ‘counter-
earth’. . .

Evidently, then, these thinkers also consider that
number is the principle both as matter for things and
as forming their modifications and states. . . and the
whole heaven, as has been said, is numbers.”’

* Chapter III, note 14.

7 Aristotle, “Metaphysics,” 1-5, 985b-986a, in Collected
Works of Aristotle, Jonathan Barnes, ed., Bollingen Series
LXXI-2 (Princeton: Princeton University Press, 1984), p.
1559.
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According to Aristotle, the aesthetic component of
kosmos appears to have been the dominant factor for
Pythagoras in working out cosmological details, and this
component is derived from the properties of numbers. It
appears that these properties can be elaborated following
the sequence inherent in the quadrivium, with the principles
of arithmetic providing the foundation for the subsequent
mathematical disciplines. This relationship is clarified by
the second-century writer Nicomachus of Geresa, a key figure
in the history of mathematics and the Pythagorean tradition.

In his own day and for generations thereafter,
Nicomachus seems to have been to arithmetic what Euclid
was to geometry. Indeed, it was even said of
Nicomachus: Aritmeticam Samius Pythagoras invenit,
Nicomachus scripsit (Pythagoras of Samos invented
arithmetic, Nicomachus composed it) .’

In his Arithmetike eisagoge (Introduction to Arithmetic),
said to be the first work to treat arithmetic as a separate
topic from geometry, Nicomachus describes the various

components of the quadrivium; he asks:

Which then of these four methods must we first learn?
Evidently, the one which naturally exists before them
all, is superior and takes the place of origin and root
and, as it were, of mother to the others. And this is
arithmetic. . . because we said that it existed before
all the others in the mind of the creating God like
some universal and exemplary plan, relying upon which

® Nicomachus (1994), translator’s introduction, p. 14.
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as a design and archetypal example the creator of the
universe sets in order his material creations and makes

them attain to their proper ends. . .”?

Given such a hierarchy within the quadrivium, it is the
Theology of Arithmetic that determines the principles within
music, geometry and astronomy. Thus, the nature of the
musical scale is determined by the properties of the tetrad.
The intervals from which the eight-stringed lyre of
Pythagoras is constructed are derived only from the first
four numbers, one, two, three and four. Thus the hammers
Pythagoras hears in the blacksmith’s shop turn out to have
the ratios of 6:8:9:12 with all the numerological and
cosmological significance of these numbers. Similarly, in
the description of Pythagorean cosmology, we learn first
that the concept of kosmos implies an aesthetic order
inherent in the world, then that the exact nature of the
heavens is derived from the nature of the decad. The counter
earth is brought into the scheme in order to bring the
number of heavenly bodies to ten, the perfect number.

Concerning the relationship between the tetrad and the

decad, this cosmological scheme demonstrates the tendency

’® Nicomachus of Gerasa (c. 60-c. 120 C.E.), Arithmetike
eisagoge trans. Martin Luther D’Ooge as Introduction to
Arithmetic (London and New York: The Macmillan Company,
1926), p. 187.
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toward closure indicated by the cosmology of one, two,
three, four; the inherent perfection of both the tetrad and
the decad allow for the former to be the source of
perfection in the musical scale, while the decad has to be
invoked to account for the perfection of the more complex
structure of the physical universe. The relationship between
the two numbers allows for a relationship to be developed
between these two structures, the scale and the planets.

Herein lies the origin of the music of the spheres
tradition. By the time of Nicomachus, at least, this
cosmology is expanded through the establishment of
relationships between planets and musical notes. In his
Manual of Harmonics, he writes that “the names of the notes
were derived from the seven stars which traverse the heavens
and travel around the earth.”® The explanation he gives
stems from a mixture of second-century astronomy and
physics:

For they say that all swiftly whirling bodies

necessarily produce sounds when something gives way to
them and is very easily vibrated; and that these sounds
differ from one another in magnitude and in region of
the voice either because of the position in which the
motion of each is accomplished, these positions being
more subject to fluctuation or, conversely, more
resistant. These three differences are clearly observed

in the case of the planets, which differ from one
another in size and speed and position as they whir

8 Nicomachus (1994), p. 45.
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continuously and without pause through the ethereal
expanse.®!

This explanation is supplemented by etymological
considerations relating planet names to those of the notes,
but the end result, in the words of Flora Levin’s
commentary, “. . . is to demonstrate that the musical notes
were named after, and, hence reflect, the positions or
epochali of the seven planets relative to earth.”"-

However it is calculated, the end result is a fixed
association between notes and planets that is an essential
component of the music of the spheres tradition. Indeed,
“Nicomachus provides what may be the most ancient version of
this distinctly Pythagorean-Platonic concept.”” It
demonstrates that the overall concept of kosmos, with its
related notion of harmonia, imposes an aesthetic order, not
only in the field of mathematics itself, but also to each of
the disciplines within it. In astronomy, the universe is
given order by association with the decad of arithmetic and
the consonances of music, themselves related to the tetrad.
And all of this symbolism derives from the first four

numbers, 1, 2, 3, 4.

81 Ibid.
% Flora Levin, commentary to Nicomachus (1994), p. 47.

8 Flora Levin, commentary to Nicomachus (1994), p. 52.
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The Historical Context

Having seen the essence of Pythagorean doctrine in
general, and Pythagorean cosmogony in particular,
demonstrated through the symbolism of number, we can apply
this to our understanding of Plato, in whose dialogues two
major sources of the music of the spheres tradition are to
be found. Before going on to this, however, there is an
important point to be made.

The cosmology we have outlined is not restricted to the
doctrines of Pythagoreanism; we can find the same essential
cosmogony in many different cultural settings, expressed in
varying types of symbolism, sometimes numerical, sometimes
linguistic, sometimes mythical. Whatever the form, this

understanding of the world is intimately linked to music. As

Daniélou explains:

All music is based on the relations of sounds, and a
careful study of the numbers by which these relations
are ruled, brings us immediately into the almost
forgotten science of numerical symbolism. Through
musical experience it is easy to see that numbers
correspond to abstract principles and that their
application to physical reality follows absolute and
inescapable laws. It is in music only that this
connection between physical reality and metaphysical
principles is evident. Music was, therefore, justly
considered by the ancients as the key to all sciences
and arts, the link between metaphysics and physics,
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through which the universal laws and their multiple
applications could be understood.?®

To examine this symbolism in broader detail will

require a digression.

Greek Thought and its Sources

Almost without exception, texts on the history of
Western culture, dealing with music, philosophy or whatever,
begin with the Greeks. The first chapter in Bertrand
Russell’s A History of Western Philosophy is entitled “The
Rise of Greek Civilization,”®® Grout and Palisca begin A
History of Western Music with “The Greek Heritage,”"* while
Paul Henry Lang starts his exposition of Western music
history with “Ancient Greece.”?” In one sense this is
perfectly reasonable, as it is widely agreed that the
odyssey of Western thought does indeed begin in Greece
around two and a half millennia ago. Indeed, we have already
arqgued in Chapter II that Pythagoras made a major

contribution to this process. And yet there is a problem

8 Alain Daniélou, Music and the Power of Sound: The
Influence of Tuning and Interval on Consciousness
(Rochester, Vermont: Inner Traditions, 1995), p. 1.
8 New York: Simon and Schuster, 1964, pp. 3-24.

8% New York: W.W. Norton & Company, 1988, pp. 2-9.

87 New York: W.W. Norton & Company, 1941, pp. 1-20.
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with this viewpoint if we are trying to build a more
complete perspective on history. A number of scholars

support this view. Charles Bakewell writes:

It is customary to speak of Greek philosophy as ancient
philosophy. This is quite misleading. It is evident of
our inveterate temporal provincialism. For there is a
provincialism that comes from isolation in time which
can prove a more formidable obstacle to understanding
than that which comes from isolation in space. . .

The fact is that viewed in the true perspective of
time Socrates lived but yesterday. . . It would be far
more accurate to regard the Greeks as having written
the first chapters in modern philosophy. Greek
philosophy is our own philosophy, and science, in its
beginning.*®

Greek philosophy did not appear out of nowhere; it must
have its own sources. Greek thought is better understood
when these sources, as well as parallel developments
elsewhere, are given due consideration. Philosopher Antonio
T. de Nicolas agrees that omitting such considerations

provides a “formidable obstacle to understanding”:

. . by returning to Greece as the origin of Western
man, what Western man does is to draw an imaginary line
between himself and the rest of humanity. By acting
thus, all he does is reinforce the controls of his
present cultural isolation and sickness. "The whole of
Western philosophy," Whitehead said, "is just a
footnote to Plato." But what hardly anyone has bothered
to find out is how Plato himself is a footnote to
previous cultures; for neither Plato nor Greece are

8 Charles M. Bakewell, "The Philosophical Roots of Western
Culture,"”" in F. S. C. Northrop, ed., Ideological Differences
and World Order (New Haven & London: Yale University Press,
1963), p. 69.
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absolute beginnings for Western man and Western
culture. Underlying them there is still man, the maker
of cultures and ideas of man.®
There can be no doubt that the Greek contribution was a

unique one, but one that planted a seed in an already
fertile field. “Much of what makes civilization had already
existed for thousands of years in Egypt and Mesopotamia,”
writes Bertrand Russell, “and had spread thence to
neighbouring countries. But certain elements had been
lacking until the Greeks supplied them.”*° It is when we ask
what it is that the Greeks supplied that a certain prejudice
becomes evident. It emerges more clearly when Russell speaks
of Pythagoras; while he agrees that Pythagoras “. . . was
intellectually one of the most important men who ever
lived, ”°* he cannot resist adding, “both when he was wise
and when he was unwise.”’ Russell presumably justifies this
statement with his next, “Mathematics, in the sense of

demonstrative deductive argument, begins with him, and in

89 Antonio T. de Nicoléas, Four Dimensional Man: Meditations
Through the Rig Veda (Stony Brook, New York: Nicolas Hays
Ltd., 1976), p. 50.

% Russell, p. 3.

** Russell, p. 29.

9

"~

Ibid.
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him is intimately connected with a peculiar form of
mysticism.” (Russell’s italics.)®

There are, it would seem, two approaches currently
prevalent in the study of ancient cosmology. One is the
product of an arrogant and ardent reductionism, arising out
of Western scientific thinking, that seeks to redefine
everything in its own terms or, if this does not prove
possible, to relegate it, as Russell does here, to the
sphere of the “mystical” or the quaint. This approach,
particularly characteristic of the nineteenth century,
though still with us to this day, is based on the premise
that it is only the scientific revolution of the last three
hundred years that have brought us anything approaching
rational or reliable knowledge about the world, and that
anything else is, at best, a crude attempt at such thinking
or, at worst, mere superstitious nonsense. To approach any
ancient wisdom tradition from this angle is to do it a grave
injustice.

The second approach, prevalent in certain spheres of
literature, is to assume that it is only the ancients who
knew anything, and modern science is a crude and narrow
distortion of what knowledge should be. This too smacks of

extremism. Fortunately, resolving the dichotomy is not

% Ibid.



essential to this study. Nevertheless, our concern is to
strive for some balance between these views, and thus to
avoid falling into the errors to which both extremes are

prone. Cornford expresses a similar view in his essay on
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the

music of the spheres. Speaking of Pythagoras and his view of

number, he warns against a partial vision of ancient

thought:

« « « ‘All things are number.’ That is the barest
extract; the words, just in themselves mean little,

and

that little might be understood, while the feeling is
neglected. The man of science, tracing from its source

in that formula the main stream of mathematical
physics, will be inclined to take the formula as
preserving the only element of truth and value in

Pythagoras’ system, and to discard the harmony of the
soul and of the spheres as so much dross. For the man

of religion, on the other hand, the scientific
statement will have no interest; he will find his
profit in the recognition that the soul is immortal
may achieve perfection by becoming attuned to some

and

divine principle in the universe. Pythagoras would sa